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FOREWORD

The Drugs and Cosmetics Act 1940 was amended in 1964 to bring within its purview the
drugs of Indian Systems of Medicine (Anyurveda, Unani and Siddha). For the implementation of the
Act and Rules framed thereunder it was considered necessary to work out the standards for the drugs of

Indian Systems of Medicine.

To lay down the standards of the drugs of Ayurveda, Unani and Siddha Systems of Medicine
in the country, the Pharmacopoeial Laboratory for Indian Medicine (P.L.LM.) at Ghaziabad was esta~
blished as the subordinate office of the Ministry of Health & Family Welfare (Department of Health)

in 1970 to be utilised as :—

(a) Drug standardisation and testing Unit;
(b) Drug Depot; and :
(c)-Herbarium and Reference Museum.

The Pharmacopoeial Laboratory for Indian Medicine, Ghaziabad started standardisation work
on those drugs of plant origin which are included in the First Part of the Ayurvedic Formulzry of India
comprising of 444 compound formulations published by the Minisiry of Health and Family Welfare
Govt. of India, New Dethi in the year 1978, The Drug Standardisation Unit of the Central Council for
Research in Ayurveda & Siddha are also engaged in Drug Standardisation and these Units have made
significant contribution in this regard.

The Ministry of Health and Family Welfare, Government of India have pleasure in presenting
the Ayurvedic Pharmacopoeia of India, Part 1, Vol. 1 on the Single Drugs of plant origin used in
Ayurveda, containing 80 monographs. The subsequent volumes will be published from time to time ag
the experimental data becomes available. For laying down the Pharmacopoeial Standards of Single Drugs
of plant origin, every attempt has been made to utilise the best of the Laboratory skill as correct as p ossible
according to the parameters approved by the Ayurvedic Pharmacopoeia Committee,

In the las®, the Ministry of Health & Family Welfare, Government of India, expresses its thanks
and appreciation to the Chairman, Members and Experts of the Ayurvedic Pharmacopoeia Commitee
Organisations which have supplied the authentic samples of crude drugs and also to the Staff of the
Pharmacoposial Laboratory and technical staff of the Ministry of Health and Family Welfare who un-

sparingly gave their best to this task.

Government is always awarz of the fact that this being the first effort of its kind theie wil
be room for improvement. Suggsstions and comments in this behalf from experts working ilrntéisalg§§s
are walcome, as these will help us in bringing out the subsequent editions as faultless as possible, ’

Sd/--S.S. DraNoA
Secretary:to the Govt, of India
Ministry of Health & Family\Welfare

" NEw DeLut
Dated : 9-12-1986.

)
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LEGAL NOTICES

In India there are laws dealing with certain of the drugs which are the subject of monographs
which follow. These monographs should be read subject to the restrictions imposed by these laws wherever
they are applicable.

It is expedient that enquiry be made in each case in order to ensure that the provisions of the
law are being complied with.

In general, the Drugs & Cosmetics Ast, 1940 (Subsequently amended in 1964 and 1982), the Dan-
gerous Drugs Act, 1930 and, the Poisons Act, 1919 and the rules framed thereunder should be consulted,

Under the Drugs & Cosmetics Act, the Ayurvedic Pharmacopoeia of India (A.P.L), Part-I, Vol. 1,
is the book of standards for single drugs included therein and the standards prescribed in the Ayurvedic
Pharmacopoeia of India, Part-1, Vol. 1 would be official. If considered necessary these standards can be
amended and the Chairman of the Ayurvedic 'Pharmacopoeia Committee is authorised to issue such

amendments. Whenever such amendments are issued the Ayurvedic Pharmacopocia of India, Part-],
Vol. 1, would be deemed to have been amended accordingly.

(xi)






GENERAL NOTICES

Title—The title of the book is “Ayurvedic Pharmacopoeia of |India". Part-I, Vol. I. Wherever
the abbreviation A.P.L is used, it may be presumed to stand for the same and the supplements thereto,

Names of the drugs.—The name given on the top of each monograph of the drug is in Sanskrit
as mentioned in the Ayurvedic ciassics and/or, in the Ayurvedic Formulary of India, Pari-I and wili be
considered official. These names have been arranged in English alphabetical order. The Latin name (taxo-
nomical nomenclature) of each of the drug as found in the latest authéntic scientific literature has been
provided in the monograph in the intrcductory paragraph. The official name will be the main title of
the drug and its scientific name will also be considered as legal name, :

Introductory Para.—Each monograph begins with an introductory paragraph indicating the
part or parts, scientific name of the drug in Latin with short description about its habit, habitat and
method of collection if any.

Synonyms.—Synonyms of each of the drug appearing in each monograph in Sanskrit, English,
Hindi, Urdu and other Indian regional languages have been mentioned as found in the classical texts.
Ayurvedic Formulary of India, Part-I and as procured from the experts, scholars of Ayurveda and officials
in the field from different States. : ’

Italics.—Italic type has been used for scientific name of the drug appearing in the introductory
paragraph of each monograph as also for chemicals and reagents, substances or processes describcd
in Appendix. .

Odour and taste.~—Wherever the specific odour has been found it has been mentioned but the
description as “odourless’ or “no odour” has in many cases been avoided in the descriptions as large
number of drugs have got a specific woody odour. The “Odour” is examined by directly smelling 25g of
the powdered drug contained in a package or freshly powdered. If the odour is discernible the sample
is rapidly transferred to an open container and reexamined after 15 minutes, If the odour persist so be
discernible and it not the common woody smell, it is described as having odour,

The “Taste” of a drug is examined by taking a small quantity of 85 mesh powder by a tip of moist
glass rod applying it on blank tongue previously rinsed with water,

Mesh number.—Wherever the powdering of the drug has been r’equired the sieve “Mesh Number
85" has been used. This will not apply for the drugs containing much of oily substance. X

Weights and Measures,—The metric system of weights and measures is employed.
Weights are given in multiples or fractions of a gramme (g) or of a milligram (mg).
Fluid measures are given in multiples or fractions of millilitre (mI).

When the term *'drop” is used, the measurement is to be made by means of a tube which delivers

in 20 drops 1 gramme of distilled water at 15°.

: . Lo j

Metric measures are required by the Pharmacopoeia to be graduated at 25° and all measure-

ments involved in the analytical operations of the Pharmacopoeia are intended, unless otherwise stated
" to be made at that temperature.

) Identity, purity and strength.—Under the heading “Identification™ wherever it comes, tests are
provided as an aid to identification and are-described in their respective monographs.

The term “Foreign matter” is used to designate any matter which does not form part of the drug
as”defined by the monograph. Vegetable drugs used as such or in formulations, should be duly identified
and authenticated and be free from insects pests, fungi, micro-organisms, pesticides, and other animal
matter including animal excreta and be within the permitted and specified limits of lead, arsenic and keavy
metals, and -showing no abnormal odour, colour, sliminess, mould or other evidence of deterioration.

Wherever Sodhana (Treatment) of a'drug has been specified, it should be subjected 1o ¢be precess
as"specified in the Appendix.

 (xil)
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) The quantitative tests e.g. total ash, acid-insoluble ash, water-soluble ash, alcohol-soluble ex-
tractive, water-soluble extractive, ether-soluble extractive, moisture content, volatile oil content and
assays are the methods upon which the standards of Pharmacopoeia depend. The methods for assays
are described in their respective moncgraphs and for other quantitative tests methods are not repeated in
the text of monographs but only the corresponding reference of appropriate appendix is given. The analyst
is not precluded from employing an alternate method in any instance if he is satisfied that the method which
he uses will give the same result as the pharmacopeial method. Insuitable instance the methods of micro-
analysis, if of equivalent accuracy, may be substituted for the tests and assays described, However, in the
event of doubt or dispute the methods of analysis of the Pharmacopoeia are alorie authoritative.

Quantities to be veighed for assays and tests—In all descriptions quantity of the substance
to be taken for testing is indicated. The amount stated is approximate but the quantity actually used
must be accurately weighed and must not deviate by more than 10 per cent from the one stated.

Constant weight—The term “constant weight”” when it refers to drying or ignition means that
two consecutive weighings do not differ by more than 1.0 mg per g of the substance taken for the deter-
mination, the second weighing following an additional hour of drying of further ignition.

) Constituengs.*Under this head only the names of important chemical constituents, groups of
constituents reported in research publications have been mentioned as a guide and not as pharmacopoeial
requirement. : - -

Percentage of solations.—In defining standacds, the expression per cent, is used, according to
eircumstances, with one of four meanings. In order that the meaning to be attached to the expression
in each instance may bz clear, the following notations are used.

Per cent w/w (Percentage weight in weight) expresses the number of grammes of active substance,
in 10J grammes of product,

Per cent w/v (percentage weight in volume) expresses the number of grammes of active substance
in 100 milliliters of product,

Per cent v/v (percentage volume in volume) express the number of millilitres of active subs.
tance in 100 ml of product.

Per cent v/w (percentage volume in weight) expresses the number of milililres‘of active subs-
tance in 100 grammes of product,

Percentage of alcohol.—All statements of percentage of alcohol (C, H; OH) refer to percentage
by volume at 15.56° c.

Teal,
Temperature.—Unloss

; orwise specified all temperaiures refer to the centigr: de (Celsius),
thermometric scale.

Solutions.—Unless otherwise specified in the individual monograph, all solutions are prepar.d
with purified water. -

Reagents and Solutions.—The chemicals and reagents required for the tests in pharmacopoeia
are describad in Appendices.

Solubility.—When stating the solubilities of Chemical substances the term “Soluble® is necessarily.
sometimes used in a general sense irrespective of concomitant chemical char: ges.

Statements of solubilities which are expressed as a precise relation of weights of dissolved
substance to volume of solvent, at a stated temperature, are intenteded 1o apply at that temperature. State
ments of approximate solubilities for which no figures are given, are intended 1o ; pply at ordinary room
temperature. ) e

Pharmacopoeial chemicals when dissolved may stow slight physical impurities, such as fragment
of filter papers, fibres. and dust particles, unless excluded by definite tests in the individual monographs,

When the expression “parts” is used in defining the solubility of a substance, it is to be understood
to mean that 1 gramme of a solid or 1 millilitre of a liquid is soluble in that number of millilitres of
the solvent represented by the stated number of parts. :

When the exact solubility of pharmacppocial substance is mot known, a descriptive terr j
used to indicated its solubility. 2 :
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The following table indicates the meaning of such terms :—

Descriptive terms Relative quantities of solvent for 1 Part of solvent
Very soluble Less than 1 part.
Freely soluble From 1 to 10 parts.
Soluble From 10 to 30 parts.
Sparingly soluble ) From 30 to 100 parts.
Slightly soluble From 100 to 1000 parts.
Very Slightly soluble From 1000 to 10,000 parts.
Practically insoluble More than 10,000 parts.

Therapeutic uses and important formulations.——~Therapeutic uses and important formulations
mentioned in this pharmacoposia are, as provided in the recognised Ayurvedic classics and in the
Ayurvedic Formulary of India, Part-I,

Doses.—The doses mentioned in each monograph are in metric system of weights which are
the approximate conversions from classical weights mentioned in Ayurvedic texts. A conversion table
is appended giving classical weights of the Ayurvedic System of Medicine with their metric equivalents.
Doses mentioned in the Ayurvedic pharmacopoeia of India (A.P.L) are intended merely for general
guidance and represent, unless otherwise stated, the average range of quantities per dose which is
generally regarded suitable by clinicians for adults only when administered orally.

It is to be noted that the relation between doses in metric and Ayurvedic systems set forth in the
text is of approximate equivalence. These quantities are for convenience of prescriber and sufficiently
accurate for pharmaceutical purposes.

Abbreviations of technical terms.—The abbreviations commonly employed are as follows :—

m . . » . . Meter

1 . . . . . . Litre

mm 5 . . . . Millimeter

cm , . . . o Centimetre

B . . . . « Micron (0.001 mm)
Kg . . . . . . Kilogram

g . . . . . Gramme

mg . . . . . . Milligl’am

ml . . . . . . Millilitre

Normal solution
Half-normal solution

IN . . . . .
0.5 N . . . L]

0.1N . . o . + Decinormal solution
IM. « & <« « o Molarsolution
Fam . « =+ =« . Family

PS . . . . . + Primary Standard
Abbreviations used for Janguages

Sansk. . « & o . Sanskrit

Assam., 5 5 5 . Assamese

Beng. . . . + . .« Bengali

Eng. 5 . . . . English

Guj. . . . 5 . Gujrati

Kan. 5 . 5 5 . Kannad

Kash. . 5 . . . Kashmiri

Mal, . Malaylam

Mar. 5 . . 5 . Marathi

Ori. 5 5 . 5 . Oriya-

Puj. . 5 . . Punjabi
Tam. . . 5 . « Tamil

Tel. . . . 5 . Telgu






PREFACE

India, due to its unique variety of geographical and climatic factors, had had a rich and varied
flora of medicinal plants since the vedic period. No wonder that out of 4 total number of over 15,000 plant
species in India about 2000 are known to have medicinal properties and some of them are used even
as home-remedies in the rural and remotest parts of the country.

3 2. The vastness of the country with its inadequate means of communication and facilities for
transport of drugs, coupled with diverse regional languages, resulted into'a multitude of synonyms (the
nam:s in regional languages). Further, Ayurveda being a science put into professional practice, with
umpteen occasions to try newer drugslocally available,led to the successful use of séveral other drugs with
therapeutic values similar to those of the classical drugs and were originally equated with the classical
Ayurvedic drug, but later assumed the name of the very classical drug and continued to be locally collected,
sold and used in the name of the main drugs since the main classical drug was famous yet locally unavai-
lable and substitution was a necessity. Later inthe first half of the century, while scientifically identifying
the drugs in vogue, in different regions, the scientists found that there were more than one species, belon-
ging even to different families of plants, claiming the same classical name of the Ayurvedic drug. ‘Brahmi’
could be cited as a good example. This created a sensation that there existed a great confroversy about
the identity of Ayurvedic drugs and thot there were more than one independent drug  claiming its clas-
sical name of drug and one drug therefore having differentscientific identities. Thisinnocent impres-
sion of scientists was further exaggerated during the alien rule to run down the claim of Ayurveda asa
science and confuse the intelligentia, who loved Ayurveda as a cultural heritage of India out of patriotism.
All such drugs witha multiple claimon a classical name in different provinces, were stamped as contyo-
versial drugs without going into their genesis basically as therapeutic -equivalents.

3. Ayurveda had never been static. Its practitioners had been innovative and dynamic in the
therapeutic practice and carsied on clinical trials out of the local floya and discovered newer medicine with
same therapeutic values as the classical drugs which might have been then either locally un-available
or perhaps demanding heavy prices. Thase newer drugs have been accepted by the then practising pro-
fession as substitutes. In fact on study of Ayurvedic literature, one comes across several references of

srmitting the use of a substitute drug when the classical drug is not available. Thisis based on its thera-
peutic equivalence and clinical efficacy. '

4. Then there weite certain classical drugs of Himalayan origin whose supply was limited and
szasonal. They were not or perhaps could not be grown on plains and hence their use was restricted to the
traders. By the time efforts were made to identify these drugs, their supply had dwindled and commeicial
substitution started. Thase few drugs were rightly stamped as “Sandigdha Dravyyas” (or drugs of
doubtful identity) of which ‘Ashta Varga” could be cited as a glaring example.

5. It was again during the last 100 years of the alien rule, that the social and economic con-
ditions in India changed, that the process of urbanisation began and the growth of forests neglected. It was
during this period that the Ayurvedic physicians took to cities and lost their contact with forests and drug
sources, It was during this period that as a consequence of better transport facilities, the crude supplying
agencies came up and commercial manufacture of Ayurvedic Medicines on mass scale in factories started,
These were the inzvitable consequences of the socio-economic changes in the country. The new economic
set up was such that the Ayurvedic practitioner could no longer process and prepare his own medicines
but had to depend on the big pharmaceutical houses run commercially and on the suppliers of crude
drugs to whatever extent he nzeded them. Thare wasina way a forced division of labour where he
had no choice to choose his drugs and no means to ascertain the authenticity of the medicines and for-
mulations offered to him by the pharmaceutical houses, nor was there any Governmental control on the
manufacture to ensure the quality of the madicines marketed, prescribed and administered to his pa-

tients.

6. The conaious preveiling in India for compilation of Aywrvedic Formulary and the Ayur-
vedic Pharmacopoeia were quite discouraging under the alien rule. Not only no efforts were made to
investigate the efficacy and potency of Ayurvedic drugs, but there was a systematic policy to discourage
such moves and project Ayurveda as an out-dated and unscientific native system of treatment. Its drugs
sre publicised to be crude, poisonous and detrimental to health. The influence of this canard unfortuna-
tely still continues to luck in soms quarters. It was under these circumstances that some of the rationalist
Iadian Scientists and Scholars of Ayurveda dedicated themselves to the renaissance of Ayurveda. It was
a part of the overall movement for—independence-of the-country—But—it-gave-the-necessary-momentum——————
and after independence, not only Ayurvedic education but Ayurvedic drugs and their marketing was
looked into.

(xvii)
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7. As an outcome of the first Health Minister’s Conference of 1946, a Committee under the
Chaitmanship of Lt. Col. R. N. Chopra was appointed in 1946 by the Government of India. It was the
Chopra Committee that h.d first gone into the question of nzed for proper identification of Ayurvedic
m:dicinal plants, control over collection and distribution of crude drugs and made positive recommenda-
tions for compilation of Ayurvedic Pharmacoposia. Theteafter the Dave Committee (1955) has reiterated
the recommzndations for compilation of the Ayurvedic Pharmacopoeia,

8, The Governmant of Bombay, was spzcially interested in the survey of resources of Ayurvedic
Drugs, their collection, cultvation, farming, distribution and standardization. They, therefore had ap-
pointeda Committee for Standard and Genuvine Ayurvedic berbs and Drugs in 1955 and subsequently
after receiving its report with fresh set of terms of reference, appointed a second committee called the
Comnmittee for Standard Ayurvedic Herbs and Drugs in 1957 both under the Chairmanship of Vaidya
Bapalal Shah, of which [ had the privilege to bs the Membars S:cretary. The Bapalal Committee has vely
elaborately recommended the compilation of the Ayurvedic Phaimacopoeia as an urgent pre-requisite
for effective control of Ayurvedic Drugs to ensure quality assurance, Finally Government of India appoin-
ted the ‘“Ayarvadic Research Bvaluation Committee”, under the Chairmanship of Dr. K.N. U%upa
1933) which has strongly highlighted the urgsncy of compilation of Ayurvedic Pharmacopoeia. '

9. In compliance with some of these recommendations, the Union Government as also some
ofthe State Governments had started taking positive steps. The Government of Bombay State established
its Board of Research in Ayurveda, Bombay in 1951, which was subsequently reconstituted in 1955 and
1958. The Government of India established CCRIMH in 1969 for research in all aspects including
drug standardisation in Indian Medicine & Homosopathy. This Council was divided into 4 research
councils in 1978 and-the-research-work in Ayurveda & Siddha was entrusted to the Central Council for
Research in Ayurveda & Siddha. The P.L. .M., at Ghaziabad was estiblished in 1970 for testing and
standardisation of single drugs and compound Formulations. Under the auspices of the Central Council
for Research in Ayarveda and Siddha, several sutvey units in different States were established and work
of standardisation of single drugs and compound medicines as also composite research work was initiated,
The first Ayurvedic Pharmacopoeia Committee was constituted in 1962 under the Chairmanship of Col.
Sir Ram Nath Chopra. The Committes was reconstituted in 1972 under the Chairmanship of Prof. A.N,
Namjoshi which took over the work of compilation of the Ayurvedic Formulary of India as a pre-requisite
for undertaking the work of Ayurvedic Pharmacopoeia of India. .

10. After publication of the first part of the Ayurvedic Formulary of India, the press copy

of part Il of Ayurvedic Formulary consisting of 190 formulations was prepared for publication and part III

of the Formulary is under preparation. A list of single drugs which enter into these formulations, emerged

and the Comnmitee could apply its mind to the task of collection of data from the published material

vailable as also to entrust experimental work and produce data necessaty to supplement the information
already available as also to experimentally verify some of the information previously submitted.

11. The first part of the Ayurvedic Formulary of India comprising some 444 formulations cover
351 single drugs of plant origin many of which having been repeated in the second part. This takes up to
alist of about 500 priority drugs of plant origin to come within the ambit of the Ayurvedic Pharmacopoeia

of India.

12. As against the above land-marks of growing interest in the renaissance of Ayurveda and a
systematic efforts te investigate into the merits of this ancient science during the post-independence period
it is interesting to note that the western or modern system of medicine which was all along proud of their
armoury of mostly synthetic drugs, the chemo-therapeutic agents and later the anti-biotics, slowly realised
their power of devastation of several human systems by their side effects and toxicity and an inestimable

" damage to the intestinal flora. The western world slowly started realising the goodness of the herbal me-
dicines, having minimum side reactions and the basic comprehensive philosophy of Ayurveda, though
initially appearing to bs rather abstract and difficult to inteipret in terms of the modern material sciences,

13. With the introduction of a uniform system of Ayurvedic education all over the country, a
processinitiated some 45 years ago, there has got to be some uniformity inthe Ayurvedic medicines m;r.
keted, in so far as theiridentity, purity and strength are concerned with the physician and the patient need be
assured of the quality of the medicine through proper drug control measures. The efforts to publish an
Ayurvedic Formulary of India and to compile the Ayurvedic Pharmacopoeia of India have been wel] sche-
duled as to serve the profession and the public through proper quality assurance,

14. The Union Government have brought the Ayurvedic Drugs under the Iperview of the Drugs
and Cosmetics Act 1940 from 15-9-1964. The publication of the Ayurvedic Formulary of India and the
Ayurvedic Pharmacopoeia of India would give Government a base for fuller enforcement of the Act in

respect of standards. -
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15. In the absence of technical information officially published by Government for statutory
purposes, the Indian Pharmaceutical Industry in general and the Ayurvedic Pharmaceutical Industryin
particular have been experiencing a great handicap in imposing standards as a p: rt of their own internal
discipline, as whatever standards they would lay down would be only arbitrary and subjective.

16. To meet the acute need of the hour felt by the «cedemicinstitutions, the Ayurvedic Pharma-
cists and Pharmaceutical Industry and the Drugs and Cosmetic Act implementirg ; uthoriiies the Ayurvedic
Pharmacopoei: Committee has made a modest effort to lay down some norms of single drugs based on experi-
mental dzta worked out at the P. L. I. M. Ghaziabad and some of the units of the Central Council for Re-
search in Ayurveda and Siddha, supplemented by the published scientific literature on the subject after duc
verification wherever found necessary and additions wherc ver possible.

17. The western countries did pass through this phase years ago and had to codify their medicine
and their characteristics, methods of preparation and determinir g criteria of their identity, purity and stren-
gth Ende: vours to determining the above were made by researchers all over the world and out of this coms
mon pool of scientific data the pharmacopoeial monographs of single drugs and formulations were drafted
And the result of these efforts arethe several pharmacopoeias of the modern world with consider: ble
commonness f approach and inform: tion, thus while for ccmpiletion of the mcdern phermacopoeia
universal need of information and scientific data was available for the compilation of the Ayurvcdic
Pharmacopoeia little information and published data existed and the Ayurvedic Pharm. copoeia
Committee had to begin from a scratch.

18. While incorporating the experimental data like macrospopic pharm: cognostic descriptions
and chemical norms one must admit that the modern ph. rm: cognosy had its gensis in Texts of Ayurvedic
Nighantus where entire drug and drug plant have been minutely studied and eloquent sanskrit term used to
describe the parts of plant that it projects a convincing picture of the drug and drug plant before the reader,
The description of Casteroil plant— Ricinus communis. Linn. given by Bhav-parkash and of Guduchi
(Tinospora cordifolia (Willd). Miers. are typical examples. Thus when we insist on the pharmacognostic
study of each drug, we are really extending and expanding the Ayurvedic Pharmacognosy.

19. The Ayurvedic Pharmacopoeia of India Part-I, Vol I comprises of 80 monographs of
Ayurvedic single drugs of plant origin, which go into one or more formulation: enlisted in the Ayurvedic
Formulary of India Part I In compiling the monogaphs the title of each drug has been given in Sanskrit
as already obtained in the Ayurvedic Formulary of India. Then comes the definition of the drug giving
its identity in scientific nomenclature and very brief information about its source, occurrence, distribution
and precautions in collection if any, etc.

20. This is followed by a list of synonyms in Sanskrit and also other Indian regional Langus ges
The monograph then records the detailed gross or Microscopic description of the drug and its Microscopi
tissue structures mentioning thickenings of the elements, deposition of crystals, starch grains hairy out
fgrowths etc, each havinga pharm:cognostic value in identification especially when the drugin powder
orm.

21. The monograph then gives norms and limits under “Identity, Purity and Strength” like
tolerance of foreign matter, total ash, acid insoluble ash, alcohol soluble extractive, water soluble extractive
volatile oil contents etc, some of them have a direct bearing onthe purity and strength while othersen: ble
to detect substitution or adulteration, if any. Where possible, assay of one constituent or groui) of
constituents like total alkalcids or total volatile oils has been given. However, under the heading
eonstituents one or more constituents or grcup of constituents like oleoresins, essential oils, alkaloids
have been mentioned which only have an informative v: lue b; sed on published rescarch work in phytoche-
mistry. Inthe case of water soluble or alcohol soluble extractives specification of lower limit have an acced
relevance to the maturity of _the drug in addition to its authenticity. It will however, be worth mentioning
thet there is always a fair varic tion in crude drugs (raw materials)of Plant origin in respcct of their chemica
findings due to varied climatic conditions, geographical distribution, source and " season of collection
and lack of scientific methods of storage and preservation. Thercfore, the variztion of chemical findirgs
created a great difficulty in fixing the standards of single drugs. Howe ver, the data. has been fixed up bgy
working out as many samples as possible procured from different sources.

22. Since the effort is to compile pharmacopoeial monograrhs of Ayurvedic drugs, the accent
on the classical attributes of respective drugs according to the doctrine of Rasa, Gura, Virya, Vireke and
Karma has not been lost sight of, though some of them appear to be abstract and subjective in the absence
of an established experimental methods to quantify them.

23. The Legal Notices and General Notices have been given for guidance of the analysts the
Pharmaceutical suppliers and maanaclurers and the research workers engeged in this field. Details about
the apparatus, Reagents and solutions, tests, methods of prep:ration of specimens for microscopics|
examinations have been given in the appendices.
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24, The Committec hopes that with the publication of the Ayurvedic Pharmacopoeia of India
Part I, Vol. I, comprising of 80 single drugs of vegetable origin, the format and procedure has been laid
down and the different research units under the Ministry of Health & Family Welfare in the L.S.M.
Division would plan their research enquiries such that the output of work would be accelerated. At the
same time, these 80 drugs would provide basic information and norms about these drugs to those research
institutions which would bz interested in an in-depth study of these drugs, the outcome of which might
provide further data for incorporation to the extent it would be relevait to the second” edition of the
pharmacopoeia.

25. The Comnmittee urges the Government of India to recommend the adoption of these
monographs for the purposes of identity, purity and strength of drugs for use in their Government
S:mi-Government and Govarnment aided institutions and voluntary public organisations. The Ayur-
vedic Pharmacopoeia of India, 1986, Vol.T, may also be notified by Government as a book of reference
for implementation of the Drugs and Cosmetics Act, 1940, all over India.

26. On b:half of the Ayurvedic Pharmacopoeia Committee, I feel it my duty to place on re-
cords our sincere thanks and appreciation to the Government of India, State Governments, Institutions
Councils and Scientists and Ayurvedic Scholars for their whole hearted co-operation in prepraring tho
monographs on Single Drugs. I thank all members of the Ayurvedic Pharmacopoeia Committee without
whose co-operatjon this Volume would not have seen the light of the day. I sincerely thank Vaidya S.K.
Mishra, Adviser (Ay. & Siddha) and Meamber-Secretary of the Committee and his collegues like Vaidya,
Satish Chander Sharma ex-Dsputy Adviser (Ay.) presently Managing Director, I.M.P.C.L., Mohan Dr.
C.H.S. Sastry, Deputy Adviser (Ay.) and Dr. (Smt.) Santosh Arora, Asstt. Adviser (Ay.) ; Shri R.U.,
Ahmed. ex-Pharmacognosist (APC) and presently Senior Scientific Officer (Pharmacogonosy), P.L.IM.,
Ghaziabad, ; Dr. Y.K.S. Rathote, Chemist (APC); Dr. G.C. Gaur, S.T.A. (Ayurveda); Dr. Chhote Lal
R.A. (Ayurveda), Dr. A.K.S. Bhadoria, R.A. (Ayurveda); Shri Tansi, Ul-haq Haqqi, R.A. Botany);
Shri Ashok Kumar, R. A. (Chemistry) for their sincere work in completing this task. Shri D.M. Sahni,
=x-Asst. Szcretary (APC); Shii J.L. Sharma, present Asstt. Secretary (APC); Shri H.S. Dahiya, Assistant;
Shri Harish Chander, U.D.C.; Shri Yashwant Singh, U.D.C.; Shri Murli Dhar Sharma, Steno; Shri
Rais Ahmed, Mrs. Surinder Mehmi, ShriP.V.S. Rao (L.D.C.), and other office collegues have done
wonderful task inconvening the mestings of the Committee and completion of this work, deserve my
sincere thanks.

Dr. M.S, Ansari, Ditector, P.L.I.M., Ghaziabad and his éollegues namely Dr., P.C., Srivastava
and D:. Janardhan Pandey have carried out major scientific work in preparing this Pharmacopoeia with-
out whose active co-operation it would have been impossible. to bring out this Volume,

Dr. V.N. Pandey, Director; Dr. K. Raghunathan, Deputy Director; Dr. Ramdas, Asstt. Director
and Dr. O.P. Gupta, Asstt.director of C.C. R.A., S. have made significant contribution in completion of thig
task so I sincerely thank them also. .

Lastly, I thank all those who have directly or indirectly contributed in the preparation of this

Volumes.
Pror, AN, Namossr
Chairman
Apyurvedic Pharmacopoceia Committee
NEw DELHI

Dated



INTRODUCTION

1. The Ayurvedic system of medicine is prevalent in India since the Vedic period and as early

as the dawn of human civilization. Though Ayurveda has undeigone many changes in the course of its

istorv. it still remains the mainstay of medical relief to a Jarge section of population of the nation.

Due to urbanisation and dwindling of forests, the Vaidya by and large 15 no longer a i i

collecting and preparing his own medicines as before. He has now to depend on the newly developed

agencies like one collecting and supplying the crude drugs and the other undertaking mass production
of medicines in the Ayurvedic Pharmaceutical units run on commercial scale.

9. In view of th: new trend in Ayurvedic Fharmaceutical field, Government of India consi-
dered it expedient to utilise the existing Drug and Cosmetics Act 1940, to also control to a limited measure
the Ayurvedic, Siddha and Unani drugs by amending the Act.

3. The Act was accordingly amended in 1964, to ensure only a limited control over the pro-
duction and sale of thsse medicines namely :—

1. The manufacture should be carried under prescribed hygienic conditions, under the super-
vision of a person having a prescribed qualification;

2. The crlaw materials used in the preparationfof drugs should be genuine and properly identified;
an

3. The formula or the true list of all the ingredients contained in the drugs, should be displayed
on the label of every container.

4. To start with, development of standards for the identity purity and strength of single drugs
and of formulations at a later stage, assumed importance for th effective enforcement of the provision
of the Act, If the raw materials to be used in a medicine and stage by stage processes of manufacturer
standardised, the final product namely, the compound formulations could be expected to confirm to uni-
form standatds. The requirements that the list of ingredients bye display.d on the label will enable anlaysts
in important cases to verify label claims and to that extent will bind the manufacturer to atrue claim.
Arrangements to evolve and lay down physical, chemical and biological tests, where necessary, to identiy
the drugs and ascertain their quality and to detect adulterations, are an urgent necessity of the profession.
Setting up of Drug Standardisation Units, Research Centres, Drugs Testing Tnstitutes and Centra] Drug
Laboratories for Ayurvedic Medicines both at the All-India and Regional levels for this purpose aie, there-
fore, essential. The several Committee appointed by the Government of India to assess and evaluate
the status and practice of Ayurvedic Medicine -have stressed the importance of preparing an Ayurvedic
Pharmacopocea. L

5. Having regard to all these considerations, the Central Council of Ayurvedic Research recom-
mended the constitution of Ayurvedic Pharmacopoeia Committee consisting of experts on Ayurveda
and other sciences. The Government of India accepted the recommendations of the Central Council
of Ayurvedic Research and constituted the First Ayurvedic Pharmacopoeia Committee vide their letter
No. 14-8/62-ISM, dated the 20th September, 1962 for a period of three years with effect from the date of
its fiust meeting under the Chairmanship of Col. Sir R. N. Chopra with the following members:—

1. Col Sir Ram Nath Chopra, Drugs Research Laboratory, Srinagar ~ Chairman
2. Vaidya B. V. Gokhale, 29/14-15, EErandavane, Deccan Gymkhana,  Member

Poona-4.
3. Vaidya D. A. Kulkarni, Principal, Post Graduate Training Centre,  Member
in Ayurveda, Jamnagar. ‘
4. Kaviraj B. N. Sircar, 779-780, Nicholson Road, Kashmere Gate,  Member
Delhi-6.

5. Shri A. N. Namjoshi, Navyug Mansion, 19-A Slegter Road, Bombay-7  Member

6.Dr.B.B. Gaitonde, Profussor of Pharmacology, Grant Medical Col- Member
lege, Bombay. ™ '

1. Dr, G. G, Pandit, Director, Indian Council of Medical Research, - Member
‘ New Delhi. - S
8 Dr. G. K. Karandikar, Dean, Medical  College, Aurangabad.  Member

. , \ (k)
3..364 Deptt. of Health/ND/86



(xxii)
9. Dr. G. 8. Pande, Honorary Director, Indian Drug Research Associa~- Member
tion. 955-Sadashiv, Lakshmi Road, Poona-2.
10. Dr. M. V. Venkataraghava, Chellakoti, Nungabakkum, Madras-34. Member

11. Ayurvedacharya Kaladi K. Parameswaran Pillai, Laksmivilasam Member
Vaidyasala, Vanchiyur, Trivandrum.

12. Dr. V. Narayanaswamy, 70, Tana Street, Vepery, Madras-7, Member
13. Vaidya P. V. Dhamankar Shastri, Pardeshi Lane, Panvel, District Member
Kolaba, Bombay. :

S. K. Borkar, Drug Controlle: (India), Directorate General of Member
Health Services, New Delhi.

15. Shri Bapalal G. Vaidya, Principal, O. H. Nazar Ayurveda Mahavi- Member
yalaya, Surat.

16. Kumari Savita Satakopan, Drugs Control Laboratory, Near Poly-  Member
technic, Highway 8, Baroda.

17. Vaidya Vasudev M. Dwivedi, Director of Ayurveda, Government  Member
of Gujarat, Ahmedabad.

18. Shri P. V. Bhatt, M. Sc., Chemist, The Ayurvedic Rasashala, Member
Deccan Gymkhana, Poona-4.

19. Vaidya Ram Sushill Singh, Assistant Ditector of Ayurveda, Direc- Member
tor of Medical Services, (Ayurveda), Govt. of U. P.

20. Dr. Y. Kondal Rao, Secretary, Indian Medical Practitioner’s Co- Member
operative Pharmacy & Stores Limited, Adyar, Madras-20.

21. Dr. V. Srinivasan, M. Sc., M.B.B.S., Ph. D., Director, Sarabhai Member
Chemicals Research Institute, Shahibag, Ahmedabad-4.

22. Dr. C. Dwarakanath, Adviser in Indian System of Medicine, Mini- Member-Secretary
try of Health, New D¢lhi. :

The Committee was assigned the following functions :—

1. To prepare an official Formulary in 2 parts :—
(a) Single drugs, of whose identity and therapeutic value there is no doubt; and

(b) C}(l)mpound preparations which are frequently used in Ayurvedic practice throughout
the country. i

2. To provide standards for drug and medicines of therapeutic usefulness or pharmaceutical
necessity sufficiently used in the Ayurvedic practice.

3. To lay down tests for identity, quality and purity.
4. To ensure as far as possible uniformity, physical properties jand active constituents; and
5. To provide all other information regarding the distinguishing characteristics, methods of
preparation, dosage, method of administration with various anupanas or vehicles and their
toxicity. z
6. As a first step in this direction the Ayurvedic Pharmacopoeia Committee started preparing
the official Formulary of Ayurveda in two parts as mentioned under the assigned furnctions of the Com-
mittee. Since the work of preparation of Ayurvedic Formulary was in progress after the completion of
first thiee years, the Government of India extended the term of the Committee by another three years

vide their notification No. F. 20-1/66-RISM, dated 14th January, 1966, and gain for a further period of
three years 'vide their notification No. F. 1-1/69-APC, dated 9th Januaty, 1969.

7. The Government of India reconstituted the Ayurvedic Pharmacopoeia Committee with
Prof. A. N. Namjoshi as Chairman in 1972 with the following members:

1. Prof. A. N. Namjoshi, M.Sc. MLA, Minister of Education & Sports, Chairman
Maharashtra State, Sachivalaya, Bombay—32-Br. :

2. Vaidya Vasudev M. Dwivedi, “Maruti”, 1, Master Society, Rajkot—2  Vice-Chairman
3. The Drugs Controller (India) Bx-0ficio. .......cveevvrevevverressossesssnn,
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4. Xavira] Purushotam Dev.’ Deputy Director (Ayurveda), Indian Member
Medicine Pharmacy Buildings, Charminar, Hyderabad-2,

5. Shri S. Bhattacharya, Principal, Government Ayurvedic College, Member
Gauhati.

§. Vaidya, R.R. Pathak, C/o Shri Baidyanath Ayurved Bhavan, (Private) Member
‘Limited, Baidyandth Bhavan. Road, Patna-1.

7. Kumari Savita Satakopan, Drugs Laboratory, National Highway Member
‘Nc. 8, Baroda-2.

8. Dr. M. N. Kesavan Pillai,Hony, Director, Central Reseach Institute Member
for Ayurveda’ Chjeruthmuthy,, VIA :Shoranur, Kerala.

9. Dr. R, D. Jaiswal; Joint Director of Ayurveda.'Govémment of Member
- Madhya Pradesh, Bhopal. .

" 10. Dr.B. M. Sharma Principal Government College of Indian Medicine Member
and Hospital, Bangalore-2. '

11. Dr. V. T. Kasturi,- Managing Bditor, National Integtated Medical Member
Association, 307, Erangere, Ashok Road, Mysore-1..

12. Pt. Keerti Sharma, Project Officer, Central Research Institute for Member
Ayurveda; Patiala.

13. Dr. G. K. Bhatt, Officer-in-Charge, Regional Research Institute Member
for Ayurveda, Madhovilas Palace, Amer Road, Jaipur. .

14. Kaviraj K. P. Atieya, Principal’s Staff Quarter, Ayurvedic Unani Me;nber
Tibbia College, Karol Bagh, New Delhi. TR .

15. Kaviraj Ashutosh Majumdar, 90/8-Cannaught Circus, New Delhi-1. Member

16. Vaidya P. V. Sharma, Professor of Diavyaguna, Post Graduate Insti- Member
tute of Indian Medicine, Institute of Medical Sciences, Banaras
‘Hindu University, Varanasi.

17. Dr. V. N. Sharma, Professor of Pharng.éology, S. M. S. Medicé.l Member
College, Jaipur (Rajasthan). : S

18. Shri Prajapati Joshi, Office-in-Charge, Amalgamated Units (CCRIM  Meniber
" & H) Government Pharmaceutical Laboratory, Ranikhet, .

19, Dr. (Mrs.) Assema Chatterji, Professor of Chemistry, Calcutta  Member
University, Calcutta )

ANETY. D AN Y Wucavse Adeione Tudisnmaso Quotama of RMadiadon FAS ot o O . .
LUJUT. 0 IN. Ve DUFUP, AQVISSr, 1N0IgeNouUs oysiclis Ui wiCQICINT, jomiemuoer vecreiqry

Department of Health, Nirman Bhavan, New Delhi-11.

The reconstituted Committee initiated the work of identification and authentication of single
drugs of plant, animal and mineral sources of important ingredients of the compound preparations of the
formulary, in the light of various scientific parameters and other expeitise on the subject available in the
count1y and also on the basis of genuine and authentic drug samples approved by the physicians and ex-
perts from the manufacturing side. After the completion of this responsible job of authentication and
identification, the list of single drugs was approved by the.Ayurvedic Pharmacopoeia Committee and was
included in the Ayurvedic Formulary of India, Part-1. “ The Committee after through scrutiny of the
compound formulations and the single drugs published the First Part of the Ayurvedic Formulary of India

in 1978,

8. A considerable initial period of the Committee had to be devoted to the completion of Ayur-
vedic Formulary of India, which was the essential pre-requisite for tompilation of the Ayurvedic Pharma-
copoeia, But for feeding each monograph of a single drug, a considelable_ laboratory data under the
approved formate was necessary. A study of published literature on the subject revealed that such com-
prehensive and authenticated data was not available. As a result the Committee had to turn to its own
expertise available at the Pharmacopoeial Laboratory for Indian Medicine (P.L.I.M.) Ghaziabad which
was established in 1970 and the several survey and Drug Standardisation units of the Central Council
for Research in Ayurveda and Siddha (CCRAS), New Delhi,for working out standards and norms for
the single drugs in the first instance and the compound medicines and formulations later. Knowing the
fact that the technic: 1 dzta required for compileticn of monogr; phs we s not univers: 11y # i il: ble in zes-
pect of the Indian d.ug species, unlike the pharmacopoeia of modern drugs, the compilation had to
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be based on an extensive experimental datz to be produced in our own laboratories. Recommendations
were therefore made to Government to strengthen the 1esearch staff at the different venues where such work
was assigned. : ‘

9, Realising the need for a planned continued work and the pioneering effort that was made
in the country the Government of India once again 1econstituted the Ayurvedic Pharmacopoeia Com-
mittee and its 2 sub-committees vide their notification No. X. 19011/7/81-APC dated 5th Decembcr, 1981
with the following Members and assigned functions as under:—

Ayurvedic Pharmacopoeia Committee

1. Prof. A. N. Namjoshi, A-19,'Navyug Mansion, N. Bharucha Road, Chairman
Bombay—400007 (Maharashtra)

2. Vd. Vasudev M. Dwivedi, “Maruti”, 1, Master Society, Rajkot, Member
(Gujarat).
3. Vd. P.V. Shaima, 39 Gurdham Colony, Varansi—1. Member

4. Shri Prajapati Joshi, Officer-in-Charge, Amalgamated Units of Member
CCRAS, Govt. Pharmaceutical Laboratory, Tarikhet (Ranikhet)—
263663.

5. Kvj. A. T. Sharma, Siromani Press, Beshaja Mandir Berhampur Member
—2(Gujarat), Orissa.

6. Prof. P.N. Mehra, Bungalow No. 1055, Sector 27-B, Chandigarh. Member

7. Dr. K. K. Purushotaman, Assistant Director, Captain Srinivasa Member
* Murti, Drug Research Institute for Ayarveda (CCRAS), A.A. Govt.
Hospital Campus, Arubakam, Madras—600029. (Tamil Nadu).

8. Vd. Hari Dutt Shastri, Director Mool Chand Khairatiram Ayurveda Member
Hospital, Lajpat Nagai, III, New Delhi.

9. Vd. X.S. Warrier, Chief Pysician, The Arya-Vaidya Pharmacy (cbe) Member
Ltd. 366, Trichy Road, Coimbatore-641018 (Tamil Nadu).

10. Dr. S.P. Gupta, Director of Ayurvedic and Unani Services, Govt. of  Member
Uttar Pradesh Lucknow. )

11. Dr. S.S. Ghotoskar- D. C. (1) D. G. H. S. New Delhi. Member

12. Vd. S. K. Mishra- Advisor (Ay. & Siddha) Ministry of Health &  Member
F.W. New Delhi.

The following seven members were further nominated and added to this Committee ;

1. XKum. Savita Satakopan . Senior Scientific Officer, Food & Drugs Member
- Laboratory, Near Polytechnic, Vadodara—390002 (Gujarat)

2. Dr. S. A. Vasavada, (Ashirvad), Opp, Pratap Vilas, Jamnagar 361001  Member
(Gujarat).

3. Dr. Lalitha Michael, Chief Superintendent, Govt. Central Pharmacy = Member
Ashoka pillar Circle, I Block, Jayangar, Bangalore—560011.
(Karnataka).

4, Dr. Nagesh Dwivedi, Director of Indigenous Systems of Medicine, Member
Govt. of Bihar, Patna (Bihat).

5, Dr. Chennabasappa, Ditector of Indian Systems of Medicine and ~ Member
Homoeopathy, Directorate of Indian Systems of Medicine & Ho-
moeopathy, Government of Karnataka, Anandar Circle, Bangal-
ore—9 (Karnataka).

6. Prof. C.P. Shukla, “Anil” 3., Patel Colony, Jamnagar—361008 Member
(Gujarat). :
“7.-Shri Nanak Chand Sharma, Ayurvedacharaya and Ayurved Brahas- Member

pati, Kayamaya Ayurvedic Pharmaceutical Works (Pvt,) Ltd.,
8/3552, Regar Pura, Karol Bagh, New Delhi—110005.
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Functions :—(a) To prepare remaining garts of the official formulary of compound preparations
which arecurrently used in Ayucvedic practices in the country including standardised compositions,
methods of preparati_on, dosage, toxicity and administration with various anupanas or vehicles.

_ . (b) To prepare a Pharmacopoeia of Ayurvedic single drugs which have been inclided in the
official‘formulary. : . ‘ - ‘

(c) To prescribe the working standards for compound formulations including tests for identity
parity and quality so as to ensure uniformity of the finished formulations, - : '

' (d) Keeping in view the time constraint, to identify such methods, proceduses and plan of work
as would enable the Formulary and standards of all commonly used. drugs to be brought out in a phased
manner within five years. . >

(¢) The entire Pharmacopoeia should be released in convenient instalments within five years.

The Sub-Committee were reconstituted with the following members :
(1) Formulary Sub-Committee : :

1. Prof. A. N, Namjoshi, Bombay. . « . . . . . Chairman
2. Kj. A.T. Sharma, Behrampur + o . o . . . Member
3, V4. Vasudey Dwivedi, Rajkot . . . . . . . Do.
4. Vd. Hati Dutt Shastri, NewDelhi . . . . . . Do.
5. Vd. K. S. Warrier, Coimbatore « . . 5 5 5 3 Do.

6. Vd.S.K.Mishra -« « « +« v o o « o Member-Secretary

Functions : :
1. To suggest priority formulations to be included in next para of the Formulary.

2. To work outthe details of formulations as per approved format to be included in remaining
parts of the Ayurvedic Formulary. :

(2) Drug Standardisation - Sub-Committee:

1. Prof. A.N.Namjoshi, Bombay . . .+ . . . . Chairman
2. Vaidya Priyavrat Sharma, Varanasi ',.v: o e e e Member

3. Shri Prajapati Joshi, Ranikhet . . o 5 5 5 Do.
4. Prof. P, N. Mchra, Chandigath . . . . « . Do.

5. Vaidya S. K. Mishra, New Delhi e « o« e« « o+ Member-Secretary

Functions :——(A) To prepare monographs on Single Drugs (about 800 in five years period)
oviding information on identity, vernacular names, descriptions etc. The monographs may, itP consi-
dered feasible, be limited to certain physical, chemical physico-chemical and pharmacognostical standards.

(b) To lay down standards for compound formulations,

(c) To stipulate the packaging and storage conditions.

(d) To recommend permissible colour and preservatives that may be added to individual or
groups of formulations.

The reconstituted Ayurvedic Pharmacopoeia Committee has finalisd the Ayurvedic Formulary
of India Part-Il and the revised Hindi Version of Part-I of Ayurvedic Formulary of India which is in press,

In order to carry out functions smoothly a Working Group consisting of the following mem-
bers was constituted by the A. P. C. at its meeting held on 30th & 31st of August 1982.

1, Prof. A.'N, Namjoshi .« « & . Chairman
2, ShriPrajapatiJoshi . . . . . . . . . Member
3, Dr.M.S.Ansari . . . . .+ e . Do.

4, VaidyaS.K.Mishra. . . . . . . . . Member-Secretary
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Constitution, of Working Gropp:—I8 meegings of Working Group of A, P. C. were held durin

1982—85 in order.to-authenticate _,vtechnit;al-gétamyed,ﬁom‘ P. L. 1. M., . Ghaziabad Food ahd‘l)wg
Laboratory, Vadodara, Standardisation Units of the Central Council of Reséarch in Ayurveda and Siddha,
all Staté Directors-of ISM. including:individual Vaidyas/Scientists in differetit regions of the. country and
also the information available from Universities and Ayurvedic Colleges and on the basis; of the published
data on the subject, bafore inco;glorating the data in the monographs. In each and every monograph
Popular names, Synonyms in Indian languages, Description (Macroscopic and Microscopic), Identity,
Purity and Strength, Constituents, Properties and Actions (Rasna, Guna, Virya, Vipaka, Karma and'
Prabhava) Important formulations, Therapeutic uses and Doses have been described in brief and in technical
terms. ) ’

..., At its meeting hzld on 25th and 26th March, 1985, the Ayurvedic Pharmacopoeia Committee
eonstituted 2 small committees. One committee was meant to approve the sanskrit references to be added
as Annexure to the monographs of single drugs. This committee coustituted of the following members :

1. Prof. P. V, Sharma.

2. Vaidya Nanak Chand Sharma.
3. Dr. K. Raghunathan,

4. Dr.;..Satyapal Gupta.

The Second Committee was meant to edit the monographs including the Introduction, General
Notices, Legal Notices etc. and consisted of the following members: :

L. Prof. A. N. Namjoshi.
2. Prof. P. V. Sharma,
3. Km, Savita Satakopan.
4, Shri Prajapati Joshi.

The aforesaid committees finalised the 80 monographs.on Single Drugs entering into the formula-
tions mentioned in Ist Part of the Ayurvedic Formulary of India. The working format of laying down
the standard on single drugs of plant origin was prepared more or léss on the pattern of different Phar-
macopoeia of modern system viz. Indian Pharmacopoeia (I. P.), Biitish Pharmacopoeia- (B.P.), United
State Pharmacopoeia (U.S.P.) and the State Pharmacopoeia of the Union of Soviet Socialist Republic
with certain innovations..  Every attempt has bsen made on prio1ity basis to select for description the impo-
rtant drugs which are included in the Ayurvedic Formulary of India, Part-I. The present edition includes
to the extent possible the scientific data/information received from authentic sources.

The Committee, while a;;preciating the efforts made by the Government of India to initiate the

work on standardisation is aware of the fact that steps taken so far have been inadequate and need
to be further accelerated. Therefore, the Committee very strongly recommends that Government will
expedite the establishment of Laboratories for standardisation work and setting up of drug farms where
genuine and authentic drugs may be cultivated for this purpcse.  As Government is aware that the vast
majority of the population in the country depends and have faith on indigenous diugs, it is therefore,
'necessary that standardisation of drugs should be taken up on priority basis. The Committee also hopes
that the Government will take suitable steps to stiengthen P. L. I, M. Ghazizbad as well as different
Research and Standardisation Units of C. C. R. A: S: on modern scientific lines, so that the main task of
bringing out the Ayurvedic Pharmacopoeia in conyenient instalments, on single drugs and compound
formulations could be effectively carried.
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AJAGAN DHA

Ajagandhid consists of the seeds of Cleome gynandra Linn. Syn. Gynandropsis
gvnandra (Linn,) Briquet (Fam. Capparidaceae); a strong smelling, somewhat foetid
herb, 0. 6—1 m high, found abundantly throughout warmer parts of India.

SYNONYMS—

Aansk .,
Assam, .
Beng,
Eng,
Guj,
Hindi
Kan,
Kash,
Mal,
Mar,
Qri,

Punj,
Tam.

Tel,

DESCRIPTION—

Pasugandha

Bhutmulla

Hurhuria, Shulte

Dog Mustard

Talvani, Dhelitalavan

Huthul, Hurbur, Kavalia
Naram bele Soppu, Nayeetulasi
Gandi Buti

Atunari vela

Tilvan, Bhatvan, Mabli, Tilavana, Tilvant
Anasorisia, Anasorisa

Bugra

Nal valai, Nal velai

Vaminta, Vayinta

¢} Macroscopic—Secds, small, 1-2 mm in diameter, kidney shaped, surface rough, derk brown or

black,

(b} Microscopic—Dark brown, oily; nnder microscope shows a number of fragments of epidermis o«

" testa consisting cf thin-wlicd, polygonal cells; groups of cells, resembling like stone cells, reddish-
hrown with non-lignified walls; 2 lerge number of oval, rounded cr irregulerly shaped protein
hudies; starch and crystals absent, :

IDENTITY, PURITY AND STRENGTH—

Foreign matter

Total ash

— Not more than 2 per cent, Appendix 222,
— Not more than 7 per cent, Appendix 2-2-3,

Acid-Insoluble ash — Not more than 0-4 per cent, Appendix 22 -4,
Aleohol-soluble extractive— Not less than 16 per cent, Appendix 226,
Water-solnble extractive — Not less than. 7 per cent, Append‘ix 221,

CONSTITUENTS— Fixed oil, essential ¢il and clcoresin,
PROPERTIES AND ACTION— )
tasa Katu
Gupa Laghu, Riksa
Virya Sita
Vipaka Katu
Karma Hidya, Dipan:, Vitahara, Pittala, Silaghni

IMPORTANT FORMULATIONS— Niriayana ciirpa.
THERAPEUTIC USES— Gulma; Asthili; Krmiroga; Kanddi, Kargaroga.
DOSE— 13 g of the drug in powder form. ' '

3—154 Deptt, of Health/ND/86



AJAMODA

Ajamodi consists of dried, aromatic fruits of Apium leptophyllum (Pers.)
F.V.M. ex Benth, (Fam. Umbelliferac); an annual herb cultivated in Andhra
Pradesh, Gujarat, Madhya Pradesh and Karnataka; collected by thrashing plants on
a mat and dried in shade or in drying sheds.

SYNONYMS—
Sansk. Dipyaka
Assam. Bonjamani, Bonajain, Yamani, Ajowan
Beng. Rindhuni, Banyamani

Guj. : Bodi Ajamo, Ajamo
Hindi Ajmuda, Ajmod

Kan. : Oma, Ajavana, Omakk,

Kash, Fakhazur, Banjuan

Mal. : Ayamodakum, Oman

Mar, 5 Ajmoda, Oova

Ori. 3 Banajuani

Punj, Valjawain, Ajmod

Tam. 3 Omam

Tel. : Nuranji vamu

Urdu Ajmod
DESCRIPTION—

{a) Macroscopic—Drug consists of small, ovoid fruit; bulk colour yellowish brown, mainly occur

" as entire cremocarps with pedicel attached or detached and bifid stylopod, free ends curved
sometimes occurs as separate mericarps; cremocarps glabrous, ovoid to conical, about 1.5...3.¢
mm long and 1-2—2:8 mm wide, yellow to yellowish green; separated mericarps broadly ovoid, more
or less curved, dorsal surface convex with five equally distinet, longitudinal primery ridges; ot
the summit curved stylopodium, commissurz] surface flat, showing darker and light coloured
longitudinal bands, former representing the position of vittae and vascular bundles;  odour,
aromatic; taste, slightly bitter giving a sensation of warmth to tongue.”

(b) Microscopic—Transverse section of fruit shows mericarps with four large vittae on dorga]
surface, two on commissural surface and four primery ridges cn dorsal surface; 3—5 secon-
dary oil canals present under each primary ridge and also between ridges; carpcphcre present on
commissural surface; epicarp cells with thin striated cuticle, outer' walls drawn into papillae;
stomaia, anomocytic type upto 35y, in diameter; mesocarp cobsists of Pbolygonal paranchymz.
with thickened and lignified cells, measuring 30—62—95p, in diameter with oval to ronud pits;
collateral vascular bundles lie beneath epicarp; tracheids 25—203-—388 @ in length with spiral,
scalariform  or feticulate thickenings; xylem parenchyma lignified, elongated with elliptical
pits, measuring 52118176 by 13—30—44 ps large secondary vittac towards endosperm medsure
upto 123pin width and towards periphery the smallest viitae measuring 184y, in diameter.

Powder—Shows moderately thick-wallod coll of epicarp exhibiting characteristic striations and
occisional presence of stoma, fragments of trichomes and glanduler hairs, reticulate parenchyma-
tous cells of mesocarp, fragments of vellowish-brown vittee; fragments of endosperm thick-wall d
polygonal e:lls containing aleurone grain and microrosette crystals of calcium oxalate,

IDENTITY, PURITY AND STRENGTH— T
Foreign matter (including stalk) —Not more than 5 per cent, Appendix 2:2-2,

Total ash —Not more than 14 per cent, Appendix 2-2.3,
Acid-insoluble ash —Not more than 4 per cent, Appendix 2-2-4,
Alcohol-soluble extractive —Not less than 14 per cent, Appendix 2:2-6.
Water-soluble extractive —Not less than 3 per cent, Appendix 2-2-7.
Volatile oil ' —Not less than 2 per cent v/w, Appendix 2-2-10,

CONSTITUENTS—Essential cil and fixed oil.

. Note :—Trachyspermum roxburghianum (DC) Sprague Syn. Carum roxbrghianu Benth. Hook: f.is the common raarke
ubstitute. '
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PROPERTIES AND ACTION—

Rasa g Katu, Tikta

Guna : Laghu, Riksa

Virya : Usna i

Vipika H K:tu

Karma ¢ Vidahi, Kaphavatajit, Dipana, Rucikst, Kymijit, §il ghna

IMPORTANT FORMULATIONS— Ajamodarka; Ajamodadi ciirpa

THERAPEUTIC USES— Aruci; Adhméana; Gulma; Hikka; Cherdi Krmi roga; Sila.
DOSE— 1—3 g of the drug in powder form.



AMALAKI (Fresh)

Amalaki consists of fresh fruit pulp of Emblica officinalis Gaertn. (Fam. Euphor-
biaceae); a small or medium sized tree, found in mixed deciduous forests, ascending

SYNONYMS —

Sansk.  : Amalaka, Amgtaphala, Dhitriphala

Assam. :  Amlaku, Amlakhi, Amlakhu

Beng. ¢ Amla, Dhatri

Eng. :  Emblic Myrobalan

Gyj. :  Ambala, Amala

Hindi : Amla, Aonla

Kan. ¢ Nellikayi

Kash. : Embali, Amli

Mal. : Nellikka

Mar. 1 Anvala, Avalkathi

Ori. ¢ Anala, Ainla

Punj. ¢ Aulay,Amla

Tam. ¢ Nellikkai, Nelli

Tel, ¢ Usirika

Urdu : Amla, Amlaj
DESCRIPTION :—

() Macroscopic—Fruit, globose, 2.5—3.5 cm in diameter, fleshy, smooth with six prominant lines: i
when tender, changing to light yellowish or pinkish colour when mature,pwith a fewlgzikgsﬁggg}
taste, sour and astringent followed by delicately sweet taste. ’

(b) Microscopic—Transverse section of mature fruit shows an epicarp consisting of sinele i-
dermis and 2-4 layers of hypodermis; epidermal cell, tabular in fhape, covfred exter%]all}lraglv?:h (;ftl?ig:lk
cuticle and appear in surface view as polygonal; hypodermal cells tangentially elongated, thick-walled
smaller in dimension than epidermal cells; mesocarp forms bulk of fruit, consisting of thin-walled
parenchymatous cells with intercellular spaces, peripheral 6-9 layers smaller, ovoid or tangentially
elongated while rest of cells larger in size, isodiametric and radially elongated; several collateral
fibrovascular bundles scattered throughout mesocarp consisting of xylem and phl’oem° xylem com-
posed of tracheal elements, fibre tracheids and xylem fibres; tracheal elements show reti’culate scalari
form and spiral thickenings; xylem fibres elongated with narrow lumen and pointéd end;
mesocarp contains large aggregates of numerous irregular silica crystals. ’

IDENTITY, PURITY AND STRENGTH—

Foreign matter ~- Not more than 2 per cent, Appendix 2.2.2.
Total ash — Not more than 7 per cent, Appendix 2.2.3.
Acid-insoluble ash — Not more than 2 per cent, Appendix 2.2.4.
Alcohol-soluble extractive — Not less than 40 per cent, Appendix 2.2.6.
(On dried basis)

Water-soluble extractive — Not less than 50 per cent, Appendix 2.2.7.
Moisture content — Not less than 80 per cent, Appendix 2.2.9.

CONSTITUENTS-—Ascorbic acid and tannins.
PROPERTIES AND ACTION—

Rasa ¢ Amla, Kasiya, Madhura, Tikta, Katy
Guna ¢ Riksa, Laghu

Virya : Sita

Vipaka : Madhura

Karma : Tridosajit, Visya, Rasiyana, Caksusya
IMPORTANT FORMULATIONS— Cyavanaprisa.
THERAPEUTIC USES— Raktapitta; Amlapitta; Prameha; Diha.
DO SE— 10--20 g of the drug,

510 ml of fresh juice. S
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AMALAKI(Dried)

Amalaki consists of pericarp of dried mature truits of Emblica officinalis Gaertn.
Syn. Phyllanthus emblica Linn. (Fam. Euphorbiaceae); mostly collected in winter
season after ripening and in Kashmir in symmer, a small or medium sized tree, found
both in natural state in mixed deciduous forests of the country ascending to 1300 m
on hills; cultivated in gardens, homeyards or grown as a road side tree.

SYNONYMS—
Sansk. :  Amalaka, Amytaphala, Dhatriphala
Assanm. :‘ Amlaku, Amlakhi, Amlakhu
Beng. : Amla, Dhatri
Eng. : Emblic Myrobalan
Guj. : Ambala, Amala
Hindi : Amla, Aonla
Kan. : Nellikayi, Bela nelli, pottadenollikayi
Kash. : Embali, Amli
Mal. : Nellikka
Mar. : Anvala, Avalkathi
Ori. : Anala, Ainl
Pimj. : Aula, Amla
Tain. : Nellikkai, Nelli
Tel. : Usirika
Urdu : Amla, Amlaj
DESCRIPTION-—

(a) Macroscopic—Drug consists of curled picces of pericarp of dried fruit occuring either as separated
single segment; 1-2 cm long or united as 3 or 4 segments; bulk colour grey to black, pieces showing a
broad, highly shrivelled and wrinkled external convex surface to somewhat concave, transversely
wrinkled lateral surface, external surface shows a few whitish specks, occasionally some pieces show
a-portion of stony testa (which should be removed before processing); texture rough, cartilaginous
tough; taste, sour and astringent. = ’

(b) Microscopic—Transverse section of fruit shows epicarp consisting of a single layered epidermis, cell
appearing tabular and poygonal in surface view; cuticle present; mesocarp cells tangentially elonéated
parenchymatous and crushed, differentiated roughly into a peripheral 8 or 9 layers of tangentially

* elongated smaller cells, rest consisting of mostly isodiametric larger cells with walls showing irregular
thickenings; ramified vascular elements occasionally present; stone cells present either isolated or in
small groups towards endocarp; pitted vascular fibres, walls appearing serrated due to the pit canals
leading into lumen. . ’

Powder—Fine powder shows epidermis with uniformaly thickened straight walled, isodiametric parenchyma
cells with irregular thickened walls, occassionally short fibres and tracheids.

IDENTITY, PURITY AND STRENGTH—
Foreign matter (including seed and seed coat)

— Not more than 3 per cent, Appendix 2.2.2,

Total ash — Not more than 7 per cent, Appendix 2.2.3.

Acid-insoluble ash — Not more than 2 per cent, Appendix 2.2.4.
Alcohol-soluble extractive — Not less than 40 per cent, Appendix 2.2.6.
Water-soluble extractive — Not less than 50 per cent, Appendin 2.2.7.
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CONSTITUENTS— Ascorbic acid and gallotannins,
PROPERTIES AND ACTION-—

Rasa Amla, Kasiya, Madhura, Tikta, Katu
Guna ¢ Ruoksa, Laghu

Virya @ Sita

Vipaka o Madhura

Karma

Tridosajit, Vysya, Rasdyana, Caksugya

IMPORTANT FORMULATIONS— Cyavanaprasa; Dhatri Jauha; Dhatryadi ghrta; Triphala ciirpa.
THERAPEUTIC USES— Raktapitta; Amlapitta; Prameha; Daha.
DOSE--3—6_g of the drug in powder form.



ARAGVADHA

Arag\(adha consists of pulp obtained from fruits (devoid of seeds, septa andpe-
ces of pericarp) of Cassia fistula Linn. (Fam. Leguminosae); a moderate sized deci-

duous tree, common throughout India as wild or cultivated plant; fruits collected
when ripe.
SYNONYMS—
Sansk.  : Krtamala, Vyadhighata, Sampika, Nrpadruma
Assam. :  Sonaroo
Beng. : Sondala
Eng. ¢ Indian Laburnum, Purging cassia
Guj. ¢ Garamala, Garmalo
Hindi : Amaltas
Kan. :  Aragvadha, Kakke, Kakke-gida, Kakkemara, Kakkedai, Rajataru
Kash. ¢ Kriyangal Phali
Mal. :  Konna, Kritamalam
Mar. :  Bahava, Garamala, Amaltas
Ori. ¢ Sunari
Punj. : Amaltas
Tam. : Sarakonrai, Sarakkonnai, Sarakkondi, Sharakkonrai
Tel. . Rela
Urdu : Khiyar Shambar
BESCRIPTION—

Mucroscopic—Fruit, a many celled, indehiscent pod, 35-60 cm long and 825 m in
diameter, nearly straight and subcylindrical, chocolate-brown to almost black in colour; pod sarface
smooth to naked eye, but under lens showing minute transverse fissures; both dorsal and ventral
sutures evident, but not prominent; short stalk attached to base of fruit and rounded distal
end mucronate; pericarp thin, hard and woody; fruit initially divided by transverse septa about 5 mm,
apart, each containing a single seed attached to ventral suture by a long dark, thread-like fumicle
about 8-12 by 6-8 mm, circular to oval, flattened, reddish-brown, smooth, extremely hard and
with a distinct dark brown line extending from micropyle to base; seed initially embedded in a black
viscid pulp consisting of black, thin, shining, circular disc like masses having central depression
of seed on both surfaces or as broken pieces adhered with each other; when dipped in water, makes
yellow soultion which darkness to brownish-yellow to dark brown, on keeping; pulp fills the cel! but
shrinks on drying and adheres to both sides of testa; seeds often lye loose in their segments; odour
faint, sickly; taste, sweet.
IDENTITY, PURITY AND STRENGTH—

Foreign matter — Not more than 2 per cent, Appendix 2.2.2.
Total ash — Not more than 6 per cent, Appendix 2.2.3.
Acid-insoluble ash — Not more than 1 per cent, 'Appendix 2.2.4.
Alcchol-soluble extractive — Not less than 15 per cent, Appendix 2.2.6.
Water-soluble extractive ~— Not less than 46 per cent, Appendiz 2.2.7.

CONSTITUENTS —Sugar, mucilage, pectin and & nthraquinone.
PROPERTIES AND ACTION—

Rasa : Madhura, Tikta

Gupa : Guru

Virya : Usna

Viptka : Madhura

Karma : Recana '

IMPORTANT FORMULATIONS— Aragvadhadi kvatha cirpa. :
THERAPEUTIC USES— Vibandha; Udavartta; Gulma; Siila; Udararoga; Hrdroga; Prameha.
DOSE— 5—10 g of the drug in powder form.

\  Note :—The market material contains seeds, s:pta etc, whick form the Forelgn Matier and should be separated
b:fore use.

————
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Arka consists of dried roots of Calotropis procera (Ait.) R. Br.

ARKA (Root

daceae); found wild more or less throughout India.

S YNONYMS—
Sansk. Ravi, Bhanou, Tapana
Assam. Akand, Akan
Beng. ¢ Akanda, Akone
Eng. ¢ Madar Tree
Guj. ¢ Aakado
Hindi Aak, Madar, Akavana
Kan. ¢ Ekka, Ekkadagida, Ekkegida
Kash. Acka
Mal. Erikku
Mar. ¢ Rui
Ori. ¢ Arakha
Punj, : Ak
Tam, Vellerukku, Erukku
Tel. ¢ Jilledu
Urdu Madar, Aak
DESCRIPTION—

(Fam. Asclepia-

(a) Macroscopic-—Root—rough, fissured longitudinally, corky and soft; externally yellowish-grey while
internally white, central core cream coloured; bark casily separated from xylem; odour, characte-

ristic; taste, bitter and acrid.

(b) Microscopic—Transverse section of root shows outer most cork tissue consisting of 4
tially elongated and radially arranged cells followed by 3—6 rows
gular cells of secondary cortex devoid of calcium oxalate crystals and starch grains;

—8 rows of tangen-

of moderately thick-walled, irre-

cortex compo-

sed of large polyhedral parenchymatous cells containing abundant rounded starch grains, some corti-

cal cells contain rosette crystals of calcium oxalate;

scattered laticifer cells with brown contents;

phloem consists Of sieve elements and phloem parenchyama; sieve tubes thick-walled, cells more
prominent towards inner region of phloem traversed by uni-to-tetraseriate medullary rays; phloem
cells contain crystals of calcium oxalate, starch grains and laticifers similar to these found in cortex;
cambjum present just within the phloem consisting of 25 rows of thin-walled, tangentially elongated

cells; xylem forms the central part of root composed of vessels,

tracheids, fibres and xylem paren

chyma; vessels present throughout xylem region and arranged radially in groups of 27, sometime

single vessels also occur, usually cylindrical having bordered pits on their walls,

xylem fibres long,

lignified with wide lumen, tapering on ends and have simple pits on walls; medullary rays 1—4 seriate
and triseriate in outer region and uni or biseriate in inner region; cells of medullary rays radially
elongated, filled with starch similar to those presant in cortical cells.

IDENTITY, PURITY AND STRENGTH—

Foreign matter

Total ash

Acid-insoluble-ash - Not more
Alcohol-soluble extractive — Not less
Water-soluble extractive — Not less

— Not more than 2 per cent, Appendix2.2.2.
— Not more than

than

than 2 per cent andiv 7.7 4
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4 per cent, Appendix 2.2.3.
1 per cent, Appendix 2.2.4.
r cent, Appendix 2.2,6.

8 per cent, Appendix 2.2.7.



€ ONSTITUENTS—Glycoside (calotropin).
PROPERTIES AND ACTION—

Rasa : Katu, Tikta
Guna ¢ Laghu
Virya : Usna
Vipaka : Katu

Karma Kaphavatahrt, Dipana, Bhedana, Krmighna, Vrapahara, Visaghna, Kusthaghna

IMPORTANT FORMULATIONS— Mahavisagarbha taila; Dhinvantara ghrta.
THERAPEUTIC USES— Kandii; Kustha; Kimiroga; Gulma; Udararoga; Vrana; Svasa.
DOSE— 1—3 g of the drug for decoction,
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ARKA (Leaf)

Arka Consists of dried leaves of Calotropis procera (Ait.) R.Br. (Fam. Asclepia-

~ daceae); found wi

d more or less throughout India.

SYNONYMS—
Sansk. Ravi, Bhinu, Tapana
Assam, Akand, Akan
Beng. Akanda, Akone
Eng, Madar Tree
Gy, Akado
Hindi Aak, Madar, Akavana
Kan, Ekka, Ekkadagida, Ekkegida
Kash. Acka
Mal, Erikku
Mar, Rui
Cri. Arakha
Punj. Ak
Tam. Vellerukku, Erukku
Tel. Jilledu
Urdu Madar, Aak
DESCRIPTION—

(a) Macroscopic—Sub-sessile, 6—15 cm by 4.5—8 cm,

broadly ovate, ovate-oblong,
acute, pubescent when young and glabrous on both

sides on maturity.

(b) Microscopic—

elliptic or obovate

Midrib—transverse section through midrib shows an upper and lower single layered epidermis exter-

nally covered with thick, striated cuticle, few epidermal cells on both surfaces
to form uni-seriate,- 2—3 celled trichomes; epidermal

| of leaf elongated
cells cubical and radially elongated, epi-

dermis followed by 3—8 layered collenchyma on both lower and upper surfaces, parenchy-

matous cells thin-walled, isodiametric to circular with intercellular spaces
tissue; stele crescent shaped composed of bicollateral
mostly of vessels and tracheids, a strip of cambium
laticifers also present in the phloem and parenchymatous zone.

and open vascular bundle,

Lamina—dorsiventral with mesophyll differentiated into a palisade and spongy tissue,
lower epidermis covered externally with a thick, striated cuticle,

present in ground
xylem consists
present between xylem and phloem tissues;

below upper epidermis three

rows of elongated, closely arranged palisade parenchyma present, spongy parenchyma tissues
almost radially elongated with intercellular spaces, central cells irregular in shape, laticifers and

vascular bundles also present scattered in this region.

IDENTITY, PURITY AND STRENGTH—
Foreign matter
Total ash
Acid-insoluble ash

— Notmore than 2per ccnt, Appendix 2.2.2.

— Not more than 21 per cent, Appendix 2.2.3.

— Notmore than 5 per cent, Appendix 2.2.4.

Alcohol-soluble extractive — Not less than 5 per cent, Appendix 2.2.6.

Water-soluble exiractive' — Not less than 24 per cent, Appendix 2.2.7.
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CONSTITUENTS—Glycoside (Calotropin).
PROPERTIES AND ACTION—
Rasa ¢ Katu, Tikta
Guna 0 Laghu, Sara, Snigdha
Virya ¢ Usna
Vipdka : Katu
Karma  :  Vitahrt, Dipana, Kymighna, Sopha, vranahara, Visaghna, Bhedana, Svasahara

IMPORTANT FORMULATIONS~- Arkalavapa.

THERAPEUTIC USES— Sotha; Kandi; Kustha; Vrana; Krmiroga; Gulma; §lesmodara roga:
Plihdroga; Arsa; Svasa.

DOSE— 250—750 mg of the drug in powder form.



’

ASANA

_ Asana consists of heart-wood of Pterocarpus marsupium Roxb. (Fam. Legu-
minosae); a moderate to large sized, deciduous tree, upto 30 m high and 2.5 m in
- girth, with straight clear bole; found mostly throughout Gujarat, Madhya Pradesh
Bihar and Orissa.

SYNONYMS—
Sansk. . Bijaka, Pitasira, Asanaka, Bijasdra
Assam. :  Aajar
Beng. :" Piyasala, Pitasala
Eng. ¢ Indian Kino Tree
Gy,  : Biyo
Hindi :  Vijayasara, Bija
Kan, :  Bijasara, Asana .
Kash, :  Lal Chandeur

Mal. :  Venga
Mar. :  Bibala

Ori. * : Piashala

Punj. ¢ Chandan Lal, Channaulal
Tam. 5 Vengai

Tel. : Yegi, Vegisa

Urdu ¢ Bijasar

DE SCRIPTION :—

(a) Macroscopic—Drug occurs as irregular pieces of variable size and thickness, golden yellowish-brown
with darker streaks; on soaking in water gives yellow colour solution ~ with  blue  fluorescence
strong, tough, very hard, moderately heavy; fracture, difficult to break but brittle: taste,

astringent.

(b) Microscopic—Transverse section shows alternating bands of larger and smaller polygonal cells coqsis-
ting of tracheids, fibre tracheids, xylem parenchyma and traversed by xylem rays; numerous xylem
vessels distributed throughout, in singles or in groups of 2—3, showing tyloses filled with
tannin; in isolated preparations, vessels, drum or barrel shaped with well-marked perforation rims
and bordered pits; tracheids numerous, long, thick-walled with tapering ends and simple pits; fibre
tracheids elongated, thick-walled with narrow lumen and simple pits; xylem parenchyma rec-
tangular with simple pits, paratracheal, surrounding vessels; xylem rays uni-to-biseriate, 3—5—7
cells high; prismatic crystals of calcium oxalate present in crystal fibres; starch absent.

Powder—Brown to chocolate colour; under microscope shows vessels with bordered pits; fibre tracheids,
tracheids, ‘.fragments of xylem rays and few crystal fibres; starch absent.

IDENTITY, PURITY AND STRENGTH—

Foreign matter — Not more than 2 per cent, Appendix 2.2.2.
Total ash — Not more than 2 per cent, Appendix 2.2.3.
Acid-insolubleash — Not more than. 0.5 per cent, Appendix 2.2.4,

Alcohol-soluble extractive — Not less than 7 per cent, Appendix 2.2.6.
Water-soluble extractive = — Not less than 5 per eent, Appendix 2.2.7.
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CONSTITUENTS—Alkaloids and resin.

T NADTTY
PROPERTIES AND ACTION—

Rasa . Kasiya, Katu, tikta.
Gupa :  Laghu, Ritksa
" Virya; : Usna

Vipaka : Katu
Kaphapittasimaka; Galadosaghna, Kesya Tvaccya, Stambhana, Kusthaghna
Rasayana, Raktasodhana - ’ T o

IMPORTANT FORMULATIONS— Nyagrodhadi cirna; Asanabilvadi taila.
THERAPEUTIC USES— Pandu; Prameha; Medodosa; Kustha; Krmiroga.
DOSE— 50—100 g of the drug for decoction.

Karma®



ASOKA

Asoka consists of dried stem bark of saraca asoca (Rosc.) Dc. Willd. Syn. Saraca
indica Linn. (Fam. Leguminosae); collected in spring from mature, wild or cultivated
trees; found in Central and Eastern Himalayas, Western Ghats and Deccan.

SYNONYMS—
Sansk.  : Kankeli
Assam . Ashoka
Beny. . Ashoka
Eng. ¢ - Asok Tree
Guj. : Ashoka
Hindi. . Ashoka
Kan. . Ashokadamara, Ashokamara, Kankalimara
Kash. : Ashok
Mal. .. Asokam
Mar. ¢ Ashok
Ol :  Ashoka
Punj. : Asok
Tam. : Asogam, Asogu, Asokam
Tel. : Ashokapatta
" DESCRIPTION—

(a) Macroscopic—Bark channelled, externally dark green to greenish grey; smooth with circular lenti-
cels and transversely ridged, sometimes cracked, internally reddish-brown with fine longitudinal
strands and fibers; fracture splintery exposing striated surface; a thin whitish continuous layer is seen
beneath the cork layer; taste, astringent.

(b) Microscopic—Transverse section of stem bark shows periderm consisting of a wide layer of cork, radially
flattened, narrow cork cambium; secondary cortex wide with one or two continuous layers of stone
cells with many patches of sclereids; parenchymatous tissue contains yellow masses and prismatic
crystals; secondary phloem consists of phloem parenchyma, sieve tubes with companion cells and
phloem fibres occuring in groups; crystal fibres present.

IDENTITY, PURITY AND STRENGTH—

Foreign matter — Not more than 2 .per cent, Appendix 2.2.2.
Total ash — Not more than 11 per cent, Appendix 2.2.3.
Acid-insoluble - ash — Not more than 1 per cent, Appendix 2.2.4.
Alcohol (90 per cent) — Not less than 15 per cent, Appendix 2.2.6.

soluble extractive
Water-soluble extractive — Not less than 11 per cent, Appendix 2.2.7.

CONSTITUENTS-—Tannins and a crystalline glycoside.

PROPERTIES AND ACTION—
" Rasa : Kasiya, Tikta

Guna : Laghu, Riksa

Virya : Sita

Vipika : Kafu

Karma :  Grahi, Varnya, Hrdya, Sothahara, Visaghna

IMPORTANT FORMULATIONS—Asokarista; Afokaghrta.
THERAPEUTIC USES— Asrgdara; Apaci; Diha; Raktadosa; Sotha.
DOSE— 20—30 g of the drug for decoction.
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ASVAGANDHA
Asvagandha consists of dried mature roots of Withania somnifera Duna). (Fam.

Solanaceae); a perennial shrub, found in waste land, cultivated field and open grounds
Hrougnoutingia, wideiy€ ated i certain areas ya Pradesh and Rajasthan;

a
HrOUEgnoy

£ Cilch, vyl y U Y 9 (1 cl O
roots collected in winter, washed and cut into short pieces.

SYNONYMS—
Sansk. ¢ Hayagandha, Vajigandha
Assam. :  Ashvagandha
Beng. :  Ashvagandha
Guj. ¢ Asgandha
Hindi ¢ Asgandh
Kan. ¢ Angarberu, Hiremaddina-gida
Kash. : Asagandh
Mal. ¢ Amukkuram
Mar. ¢ Asagandha, Askagandha
Ori. ¢ Aswagandha
Punj. : Asgandh
Tam. ¢ Amukkaramkizangu
Tel. . Pennerugadda

Urdu : Asgand

DESCRIPTION—

(a) Macroscopic—Roots straight, unbranched, thickness varying with age, roots bear fibre-like second-
; ary roots, outer surface buff to grey-yellow with longitudinal wrinkles; crown consists of 2—6 re-
mains of stem base; stem bases variously thickened; nodes prominent only on the side from where
petiole arises, cylindrical, green with longitudinal wrinkles; fracture, short and uneven; odour, cha-
racteristic; taste, bitter and acrid.

(b) Microscopic—Transverse section of root shows cork exfoliated or*crushed ; when present isodiamatric
and non-lignified; cork cambium of 2—4 diffused rows of cells; secondary cortex about twenty
layers of compact parenchymatous cells; phloem consists of sieve tubes, companion cells, phloem
parenchyma ; cambiunr 4=5"1ows™ of tangentially elongated cells; secondary xylem hard forming a
closed vascular ring separated by multiseriate medullary rays; a few xylem parenchyma.

IDENTITY, PURITY AND STRENGTH—

Foreign matter — Not more than 2 per cent, Appendix 2.2.2.
Total ash — Not more than 7 per cent, Appendix 2.2.3.
Acid-insoluble ash — Not more than | per cent, Appendix 2.2.4.

Alcohol (25 per cent) soluble extractive — Not less than 15 per cent, Appendix 2.2.6.

ASSAY—Aswagandha consists of not less than 0.2 per cent of total alkaloids, when assayed as follows :—

Take about 30g accurately weighed of the powdered drug, cover with Alcohol (90 per cent) and
allow to stand overnight. Extract for 6 hours so wet apparatus and concentrate to a syrup residue. Trea
with 25, 20, 15 and 10 m! portions of 5 per cent Sulphuric Acid until complete extraction of alkaloid is

affected. '

To the combined acid extracts add an excess of Dragandorf’s reagent. Filter under suction and
dissolve the residue in Acefone, Shake the acetone solution with freshly prepared suspension of 2g
Silver Carbonate in 10 ml of Water. Filter the solution and wash the precipitate with Acefone, Alcohoi
and water in that order. Pass sufficient Hydrogen Sulphide through the filtrate. Boil the solution for
10 minutes, filter and evaporate under vacuum in a tared flask. Add to the residue 5 ml of Ethyl Alcohol,
evaporate to dryness, repeat the process once again and weight the residue to constant weight in a vacuum

dessicator.

15




16

CONSTITUENTS—Alkaloids and withanolides.
PROPERTIES AND ACTION—

Rasa g Tikta, Kasaya

Gupa : Laghu

Virya H Usna

Vipaka : Madhura

Karma : Vitakaphipaha, Balya, Rasayana, Vijikarana

IMPORTANT FORMULATIONS-— Asévagandhadyarista; Advagandhidi lcha; Baldsvagandha - laksadi
taila.

THERAPEUTIC USES— Ksaya; Daurbalya; Vataroga; Sotha; Klaibya.
DOSE— 3—6 g of the drug in powder form.



ASVATTHA

Advattha consists of dried bark of Ficus religiosa Linn, (Fam. Moraceae);
a large ~erennial tree, glabrous when young, found throvghout the plains of India

1

upto 170 m altitude in the Himalayas; largely planted as an avenue and roadside
tree especially near temples.
SYNONYMS—

Sansk. ¢ Pippala

Assam, :  Abant

Beng. ¢ Asvattha, Ashud, Ashvattha

Eng. ¢ Pipal tree

Guj. ¢ Piplo, Jari, Piparo, Pipalo
Hindi . Pipala, Pipal
Kan. :  Arlo, Ranji, Basri, Ashvatthanara, Ashwatha, Aralimara, Aralegida, Ashvatha-
mara, Basari, Ashvattha '
Kash. : - Bad
Mal, ¢ Arayal
Mar. Pipal, ' Pimpal, Pippal
Ori. : Aswatha
Punj. :  Pipal, Pippal
Tam. 3 Ashwarthan, Arasamaram, Arasan, Arasu, Arara
Tel. ¢ Ravichettu
DESCRIPTION—

{(a) Macroscopic—Bark occurs in flat or slightly curved pieces, varying from 1.0—2.5 ¢m or more
in thickness; outer surface brown or .ash coloured; surface uneven due to exfoliation of cork; inner
surface smooth and somewhat brownish; fracture, fibrous; taste, astringent,

(b) Microscopic—Transverse section of bark shows compressed rectangular to cubical, thick-walled cork
cells and dead elements of secondary cortex, consisting of masses of stone cells; cork cambium distinet
with 34 rows of newly formed secondary cortex, mostly composed of stone cells towards periphery;
stone cells found scattered in large groups, rarely isolated; most of parenchymatous cells of secendarj;
cortex contain numerous starch grains and few prismatic crystals of calcium oxalate; secondary phloem
a wide zone, consisting of sieve elements, phloem fibres in singles or in groups of 2 to many and non-
lignified; numerous crystal fibres also present; in outer region sieve elements mostly collapsed while
in inner region intact; phloem parenchyma mostly thick-walled; stone cells present in single or in
small groups similar to those in secondary cortex; a number of ray-cells and phloem parenchyma
filled with brown pigments; prismatic crystals of calcium oxalate and starch grains present in a number
of parenchymatous cells; medullary rays uni to multiseriate, wider towards outer periphery composed
of thick-walled cells with simple pits; in tangential section ray cells circular to oval in shape; cambium
when present, consists of 2—4 layers of thin-walled rectangular cells.

{DENTITY, PURITY AND STRENGTH—

Foreign matter — Not more than 2 per cent, Appendix 2.2.2.
Total ash - — Not more than 7 per cent, Appendix 2.2.3
Acid-insoluble ash — Not more than 0.3 per cent, Appendix 2.2.4

Alcohol-soluble extractive — Not less than 8 per cent, Appendix 2.2.6
Water-soluble extractive — Not less than 9 per cent, Appendix 2.2.7
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CONSTITUENTS—Tannins.
PROPERTIES AND ACTION-—

Rasa ¢ Kagaya

Gupa : Guru, Riiksa

Virya + Sita

Vipika : Katu ‘

Karma : Kaphapittavin@éi, Varnya, Sarhgrahi, Bhagnasandhinakara, Mitrasarngrahaniya
IMPORTANT FORMULATIONS— Nyagrodhadi kvatha ciirna; Nyagrodhadi ciirna.
THERAPEUTIC USES— Vitarakta; Raktapitta; Vrana; Yonidoga;. Pnjameha,.

DOSE— 20—30 g of the drug for decoction.



ATASI

Atasi consists of dried, ripe seeds of Linum usitatissimum Linn. (Fam, Linaceae);
an erect annual herb, 0.6—1.2 m high, extensively cultivated throughout the plains
of India upto an altitude of 800 m; capsule ripen byend of June, dried seeds
separated from capsule by thrashing.

SYNONYMS—

Sansk. ¢ Umi, Ksumi

Assam. Tisi, Tusi

Beng. ¢ Masina, Atasi

Eng. 3 Linseed,

Guj. 3 Alshi, Arasi

Hindi 3 Alsi

Kan.— T A ja, e, Agasi
Kash. : Alsi

Mal. 3 Agastha, Agasi, Cheru charm
Mar. ¢ Atshi

Ori. ¢ Atushi
Punj. o Al
Tam. ¢ Ali, Virai

Tel. : Avisa
Urdu : Alsi, Katan
DESCRIPTION—

(a) Macroscopic—Seed small, brown, glossy with minutely pitted surface, about 4—6 mm long and 2—2,5
mm in maximum width, elongated-ovoid, flattened, rounded at one end and obliquely pointed at the
other, near which on one edge, a light depression enclosing hilum and micropyle; embryo consisting
of two yellowish-white, flattened planoconvex cotyledons and a radicle, nearly fills the seed and com-
pletely surrounded by a thin, whitish endosperm, both endosperm and embryo oily; testa mucila-
ginous when soaked in water; odour, characteristic; taste, oily when chewed.

(b) Microscopic—Transverse section of seed shows testa consists of isodiametric cells with mucilaginous
outer walls, collenchymatous cells of middle layer of seed coat cylindrical; single layered, yellowish
brown, longitudinally elongated, about 120—190 y long and 14—17 u. wide, thick, lignified and ‘with
pitted walls; single layer of flattened polygonal pigment cells with reddish-brown contents; aleurone
grains in the cotyledons, upto 20 p in diameter, each with globoid and crystalloid; abundant globule
of fixed oil and occasional starch grains present.

IDENTITY, PURITY AND STRENGTH—

Foreign matter — Not more than 1 per cent, Appendix 2.2.2
Total ash — Not more than 5 per cent, Appendix 2.2.3
Acid-insoluble ash — Not more than 2 per cent, Appendix 2.2.4

Alcohol-soluble extractive — Not less than 30§per cent, Appendix 2.2.6

Water-soluble extractive — Not less than 15iper cent, Appendix 2.2.7

Fixed oil — Not less than 25 per cent, Appendix 2:2.8
CONSTITUENTS—Fixed oil, mucilage and protein.
PROPERTIES AND ACTION—

Rasa : Madhura, Tikta
Gupa : Snigdha, Guru

Virya : Usna

Vipaka : Katu

Karma : Vitaghna, Acaksusya

IMPORTANT FORMULATIONS— Sarsapadi pralepa. -
THERAPEUTIC USES— Siroroga; Krmiroga; Kustha; Prameha.
POSE— 3—6 g of the drug in powder form,
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ATIBALA

Atibala consists of root of Abutilon indicum (Linn.) Sweet (Fam. Malvaceae);
a hairy herb or under-shrub 1.0-1. 5m high; annual or more often- perennial with
golden yellow flowers, flowering mostly throughout the year found - abundantly
throughout the hotter parts of India, as a common weed on road sides and other
waste places in plains and hills, upto an elevation of 600 m.

SYNONYMS —
Sansk., 3 Kankatika, Rigyaprokta
Assam.  :  Jayavandha, Jayapateri

Beng. : Badela
Eng. ¢ 'Indian Mallow
Guj. : Kansaki, Khapat
Hindi  :  Kanghi
Kan. . Shrimudrigida, Mudragida, Turube
Mal. 8 Uram, Katuvan, Urubam, Urabam, Vankuruntott, Oorpam, Tutti
Mar. : Chakrabhendi, Petari, Mudra
Ori, :  Pedipidika
Punj. ¢ Kangi, Kangibooti
Tam. : Tutti, Thuthi
Tel. ¢ Tutturubenda
DESCRIPTION—

(a) Macroscopic :—Tap roots, fairly long with a numbr of lateral branches; 1.5—2 ¢m in diameter, light
brown; outer surface smooth with dot like lenticels ; bark thin and can be easily peeled off;  odour,
feeble; taste, astringent and bitter. -

(b) Microscopic—Transverse section of root shows a thin cork of 4-7 or more tangentially elongated rec-

~  tangular cells; cork cambium, single layered, and at the lenticel regions followed by 2-3 layers of
secondary - cortex of thin-walled, almost cubical or rectangular cells, containing small clusters of cal-
cium oxalate in most of cells; phellogen followed by 3—4 layers of thin-walled cells of cortex, some
cells of cortex which are' above the conical strands of bast, crushed; small starch grains, 6—9
w in diameter, present in some of the cells; phlozm forms the major portions of bark and present as
conical strands with their bases towards the wood and with dilate distal ends of the primary medyl-
lary ray in between them; fibres, present in groups of 10-12 in these conical strands, in tangential
rows, alternating with thin-walled phloem elements, towards wood fibre groups, element in between the
fibres mostly consists of phloem parenchyma, some cells contain cluster crystals of calcium oxalate
and a few others have starch grains, some phloem cells towards periphery appear compressed
and crushed; inner to phloem, a cambium present, consisting of 1—2 rows of narrow, thin-walled
rectangular cells; wood composed of vessels, wood fibres, wood parenchyma and medullary rays,
vessels very in diameter and arranged in - dial groups of 2—4, also occur in singles, some ceils show
tyloses' formation; parenchyma thick-walled and slightly wider than fibre cells, but less thickened:
single or rarely compound  starch grains present; tetrarch bundle or primary xylem present at the
centre of wood; medullary rays uni or biseriate widen much towards distal ends, most of the ray
cells contain starch grains and some contain cluster of calcium oxalate; starch grains present in wood
larger than those of bark region, a few ray cells at centre of the root contain rhomboidal crystals.

IDENTITY, PURITY AND STRENGTH—

Foreign matter . — Not more than'2 per cent, Appendix 1.2,2.
Total ash — Not more than 8 per cent, Appendix 2.2.3.
Acid-insoluble ash — Not more than 3 per cent, Appendix 2.3.4.

Alcohol-soluble extractive — Not less than 3 per cent, Appendix 2.2.6.
Water-soluble extractive. ' — Not less than 9 per cent, Appendix 2.2.7.
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CONSTITUENTS—-Asparagin.
Properties and action—

Rasa 5 Madhura

Gunpa : Snigdha

virya :  Sita

Vipaka Madhura

Karma Grahi, Vitahara, Balya; Y;sya

IMPORTANT FORMULATIONS— Bala taila, Nardyana taila; Mahd nardyana taila.
Therapeutic uses— Meha; Vatarakta; Raktapitta.

DOSE— 3—6 g. of the drug in powder form.



ATIVISA

Ativisa consists of dried, tuberous roots of Aconitum heterophyllum Wall.

ex. Royle (Fam. Ranunculaceae); a perennial herb, native of western Himalayas
" at altitude between 2,500—4,000m.

SYNONYMS —
Sansk. . : Aruna, Ghupapriya, Viga
Assam, Aatich

Beng. : Ataicha
Eng. 3 Atis Root

Guj. ¢ Ativishni Kali, Ativikhani Kali
Hindi. :  Atis
Kan, ¢ Ativisha, Athihage
Mal. 1 Atividayam, Ativitayam
Mar, ¢ Ativisha
Ori, : Atushi
Punj, t Atisa, Atees
Tam, 1 Ativadayam
Tel, ¢ Ativasa
Urdu : Atees
DESCRIPTION — .

(a) Macroscopie—Roots, ovoid-conical, tapering downwards to'a pcint, 2.0—7.5 cm long, 0.4—1.6 cm or
more thick at its upper extremity, gradually decreasing in thickness towards tapering end, exter-
nally light ash-grey, white or grey-brown, while internally starch white, external surface wrinkled
marked with scars of fallen rootlet and with a rosette of scaly rudimentary leaves on top: fracture
short, starchy, showing uniform white surface, marked towards centre by 4—7 concentrically arranged
yellowish-brown dots, corresponding to end of fibrovascular bundles traversing root longitudinally
taste, bitter with no tingling sensation.

{b) Microscopic—Transverse section of mature root shows, single layered epidermis consisting of light-
brown tabular cells rupturing on formation of cork; cork consists of 5—10 rows of tangentially elonga-
ted, thin-walled cells; cork cambium single layered consisting of tangentially clongated, thin-walled
cells; cortex much wider consisting of tangentially elongated or rounded, thin-walled parenchy-
matous cells with intercellular spaces, cells fully packed with both simple as well as compound starch-
grains, compound starch grains composed of 2—4 components of spherical body; endodermis distinct
composed of barrel-shaped cells; elements of vascular bundles poorly developed, vascular bundles,
arranged in a ring; inter-fascicular cambium present in form of a ring composed of few layered
thin-walled cells; central core consisting of thin-walled parenchymatous cells, possessing starch
grains similar to those found in cortical cells. °

Powder—Ash coloured to light brown; under microscope shows abundant simple and compound starch
grains and parenchymatous cells.

IDENTITY, PURITY AND STRENGTH —

Foreign matter — Not more than 2 per cent, Appendix 2.2.2.
N

Total ash . — Not more than 4 per cent, Appendix 2.2.3.

Acid-insoluble ash — Not more than 1 per cent, Appendix 2.2.4.

Alcohtol-soluble extractive — Not less than 6 pér cent, . Appendix 2.2.6.
Water-Soluble extractive -— Not less than 24 per cent, Appendix 2.2.7.
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CONSTITUENTS—Alkaloids (atisine, dihydroatisine, hetisined and heteratisine).

PROPERTIES AND ACTION —
Rasa : Tikta, Katu
Gunpa 8 Laghu, Riiksa
Virya 3 Uspa
Vipaka Katu
Karma Dipana, Pacana, Sarhgrahika, Kaphapittahara

IMPORTANT FORMULATIONS— Rodhrasava; Siva gutiki; Lakasminﬁrayana rasa; MahﬁVisagarbha
taila; Rasnairandadi kvatha ciirna; Sudarsana clirna; Paficatikta guggulu ghrta; Bala chaturbhadrika
ciirna. | ‘ ‘
Theralfeutic useS— Jvara; Kasa; Chardi; Amatisira; Krmiroga.

DOSE— 0.6—2.0 g of the drug in powder form,



BABBULA

Babbila consists of dried mature stem bark of 4 cacia nilotica (Linn.) Willd,
ex. Del.sp. indica (Benth.) Brenan, Syn. Acacia arabica Willd. (Fam. Leguminosae);

a moderate sized, spiny, evergreen tree found throughout India.

SYNONYMS —
Sansk. . Bavari, Kinkirata
Assam. :  Babala
Beng. :  Babla
Eng. »  Babula tree, Indian gum arabic tree
Guj.,  : ° Baval, Kalogbaval '
Hindi :  Babula, Bzgl;lra, Kikar
Kan :  Shamseruka, Kari Jali, Kari gobli, Pulai Jali
Kash. :  Sak \
Mal. : Velutha Karuvelan
Mar. : Babhul, Babhula
Ori, :  Babula, Babala
Punj. ¢ Kikkar
Tam. ¢ Karuvelan, Karuvel
- Tel. : Nallatumma, Thumma
DESCRIPTION —

(a) Macroscopic—Bark hard, dark brown or black, deeply fissured transversely and longitudinally;
inner surface, reddish brown, longitudinally striated and fibrous, breaks with difficulty and exhibits

a fibrous fracture; taste, astringent.

(b) Microscopic—Transverse section of mature bark shows, 1525 layered, thin-walled, slightly flatten-
ed mostly rectangular, brown coloured cork cells; a few lenticels formed by rupturing of cork cells;
secondary cortical cells ovate to elongated; many tanniferous stone cells, variable in shape and size

present in large groups; secondary phloem consists of sicve tubes, companion cells, fibres,

fibres and phloem parenchyma; phloem fibres in many groups and thick-walled; phloem tissues filled
with reddish or brown contents present; crystal fibres thick-walled, elongated, divided by transverse
septa into segments, each contain a prismatic crystal of calcium oxalate; medullary rays uni to-multi-
seriate run almost straight; ray cells elongated to polygonal, 20—24 cells high and 2—5 cells wide,
crystals of calcium oxalate found scattered amongst the stone cells, cells of secondary cortex and

phloem parenchyma.

POWDER—Powder as such reddish brown coloured; under microscope many prismatic crystals of cal-

cium oxalate, stone cells, both with narrow and wide lumen and striations and crystal fibres seen.
IDENTITY, PURITY AND STRENGTH --

Foreign matter — Not more than 2 per cent, Appendix 2.2.2.
Total ash — Not more than 15 per cent, Appendix 2.2.3,
Acid-insoluble ash — Not more than 2 per cent, Appendix 2.2.4.
Alcohol-soluble extractive — Not less than 6 per cent, Appendix 2.2.6.
Water-soluble extractive — Not less than 4 per cent, Appendix 2.2.7.

CONSTITUENTS—Tannins and gum,
PROPERTIES AND ACTION—

Rasa : Kasaya

Gupa : Guru, Riiksa, Visada

Virya :  Sita

Vipika :  Katu

Karma :  Grahi, Kaphahara, Visaghna

IMPORTANT FORMULATIONS— Mrtasaiijivani sura; Babbiilarista.
THERAPEUTIC USES— Kustha; Krmiroga; Atisara; Kisa.
DOSE — 20— 30 g of the drug for decoction.
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BAKUCI

Bakuci consists of dry ripe fruits of Psoralea corylifolia Linn. (Fam. Legumi-
nosae); an erect, 0.3—1.8 m high annual herb, distributed throughout( India, ﬁ?un,d
commonly in Uttar Pradesh, Bengal and Maharashtra. ‘

SYNONYMS-—
Sansk. :  Avalguja, Somarijt
Assam. :  Habucha
Beng. ¢ Bakuchi, Somraji, Hakucha Veeja

Guj. :  Bavachi
Hindi :  Bakuchi, Bavachi, Babchi
Kan. 1 Bauchige, Bhavantibeeja, Bhavanchigid, Baukuchi

Kash. : Babchi

Mal. : Karkokil

Mar. ¢ Bawchi

Ori. : Bakuchi

Punj. ¢ Babchi, Bavchi

Tam. :  Karpokarisi, Karpogalarisi, Karbogalarisi

Tel. g Bavanchalu
Urdu 3 Babchi
DESCRIPTION—

(a) Macroscopic—Fruits, dark chocolate to almost black with pericarp adhering to the seed-coat, 3—4.5
mm iong, 2—3 mm broad, ovoid-oblong or bean shaped, somewhat"compressed, glabrous rounded or
mucronate, closely pitted; seeds campylotrcpous, non-endospermous, oily and free from starch odour-
Jess, but when chewed smell of a pungent essential oil felt; taste, bitter, unpleasant and acrid. -

{b) Microscopic—Transverse section of fruit shows periocarp with prominent ridges and depressions
consisting of collapsed pqrenchyn_m and large secretory glands containing Oleo-resinous matterf
testa, an ?meé :)ayer1 of ga{lsadﬁa epl((lle:rzmig, lIayer ot;‘ bearer cells which are much thickened in the inner’
tangential and basal radial walls and 2—3 layers of parnchyma; cotyledons of polyhedral
and three layers of palisade cells on the adaxial side. y Polyhedral parenchyma

IDENTITY, PURITY AND STRENGTH—

Foreign matter ~— Not more than 2 per cent, Appendix 2,2.2.

Total ash — Not more than 8 per cent, Appendix 2.2.3,

‘Acid-insoluble ash — Not more than 2 per cent, Appendix 2.2.4.

Alcohol-soluble extractive — Not less than 13 per cent, Appendix 2.2.6.

Water-soluble extractive — Not less than 11 per cent, Appendix 2.2.7.
CONSTITUENTS—Essential oil, fixed oil, Psoralen, psoralidin, isopsoralen and bakuchiol.
PROPERTIES AND ACTIONS—

Rasa : Tikta, Katu

Gupa : Riiksa

Virya @ Sita

Vipaka Katu

Karma :  Slesmasrapittanut, Grahi, Vranapaha, Hydya

IMPORTANT FORMULATIONS— Somardji taila; Avalgujadi lepa.
THERAPEUTIC USES— Svitra; Kustha; Krmiroga; Jvara; Meha,
DOSE —3— 6 g of the drug in powder form.
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BIBHITAKA

Bibhitaka consists of pericarp of dried ripe fruits of Terntinalia belerica Roxb.
(Fam. Combretaceae); a large deciduous tree, 10-12 m or more high, commonly

Sansk. .  Vibhita, Aksa, Aksaka
Assam, :  Bhomora, Bhomra, Bhaira

Beng. . 'Bayada, Baheda
Eng. ¢ Beleric Myrobaian
“Guj. ¢ Bahedan

Hindi : Bahera

Kan. + * Tare kai, Shanti Kayi

Kash. ¢ Babelo, Balali

Mal. :  Tannikka

Mar. ¢ Baheda

Ori, :  Baheda

Puyrj. ¢ Bahera

Tam. :  Thanrikkai

Tel. :  Thanikkaya

Urdu ¢  Bahera
DESCRIPTION—
(a) Macroscopic—Fruit nearly spherical to ovoid, 2.5—4.0 cm in diameter; fresh ripe fruits slightly sil

very or with whitish shiny pubescent surface; mature fruits grey or greyish-brown with slightly wrinkl-
ed appearance; rind of fruit. shows variation in thickness from 3—5 mm; taste, astringent.

(b) Microscopic—Transverse section of fruit shows an outer epicarp consisting of a layer of epidermis
most of epidermal cells elongate to form hair like protuberance with swollen base; composed of a Zone
of parenchymatous cells, slightly tangentially elongated and irregularly arranged, intermingled with

- stone cells of varying shape and size; elongated stone cells found towards periphery and spherical
in the inner zone of mesocarp in groups of 3—10; mesocarp traversed in various directions by numer-
ous vascular strands; bundles collateral, endarch; simpl® starch grains and some stone cells found in
most of mesocarp cells, few peripheral layers devoid of starch grains; rosettes of calcium oxalate and
stone cells present in parenchymatous cells; endosperm composed of stone cells running longitudi-
nally as well as transversely.

IDENTITY, PURITY AND STRENGTH—

Foreign matter — Not more than 2 per cent, Appendix 2.2.2.
Total ash — Not more than 7 per cent, Appendix 2.2.3.
Acid-insoluble ash — Not more than 1 per cent, Appendix 2.2.4.

Alcohol-soluble extractive — Not less than 8 per cent, Appendix 2.2.6.

Water-soluble extractive. — Not less than 35 per cent, Appendix 2.2.7.
CONSTITUENTS—Gallic acid, tannic acid and glycosides.
PROPERTIES AND ACTION—

Rasa : Kasaya

Gupa ¢ Riksa, Laghu

Virya : Usnpa

Vipika :  Madhura

Karma :  Kaphapittajit, Bhedaka, Krminasana, Caksusya, Kesya, Kisahara
IMPORTANT FORMULATIONS— Triphala ciirna; Triphaladi taila; Lavangadi vati.
THERAPEUTIC USES— Svarabheda; Netraroga; Kasa; Chardi; Kymiroga; Vibandha.
DOSE— 3—6 g of the drug in powder form.
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.BILVA

Bilva consists of pulp of entire, unripe or half ripe fruits of Aegle marmelés
Corr. (Fam. Rutaceae); a tree, attaining a height of 12m growing wild and also culti-
vated throughout the country; rind of fruit is removed and pulp is bruised and dried.

SYNONYMS—
Sansk. :  Sriphala
Assam. Bael, Vael

Beng. g Bela, Bilva

Eng. ¢ Bengal Quince, Bael fruit
Guyj. ¢ Bill, Bilum, Bilvaphal
Hindi  :  Bela, Sriphal, Bel
Kan, : Bilva

Kash. g Bel

Mal. : Koovalam

Mar. : Bel, Baela

Ori. :  Bela

Punj, . Bil

‘Tam. ¢ Viivam

Tel, 5 Maredu
Urdu . Bel

DESCRIPTION—

Macroscopic—Fruit, sub-globose, 5—18 cm in diameter, externally greenish when young, yellowish-brown
when ripe, rind about 1.5 mm-—3 mm thick, hard and woody, surface smooth or slightly granular
bearing a circular scar at the point of attachment with peduncle; carpels, 10—15, central, each con-
taining several hairy seeds embedded in yellowish brown, extremely sticky mucilage; seeds oblong,
flat, woody, and having white hair; fresh pulp of ripe * fruit, brown, of sticky shreads; dried pulp
hard and pale to dark red in colour, frequently breaks away from the rind during drying,\leavingv a
thin layer attached to it; odour, faintly aromatic; taste, mucilaginous and slightly astringent, ‘

IDENTITY, PURITY AND STRENGTH—
Total ash — Not more than 4 per cent, Appendix 2.2.3.
Acid-insoluble ash — Not more than 1 per cent, Appendix 2.2.4.
Alcohol-soluble extractive — Not less than 6 per cent, Appendix 2.2.6,
Water-soluble extractive — Not less than 50 per cent, Appendix 2.2,7.

CONSTITUENTS—Marmalosin, tannins, mucilage, fatty oil and sugar,
PROPERTIES AND ACTION—

Rasa . Katu, Tikta, Kasaya
Guna S Laghu, Riksa
Virya : Usna

Vipaka : Katu

Karma :  Dipana, Picana, Grahi, Pittakst, Vatakaphahara, Balya
IMPORTANT FORMULATIONS— Bilvadi leha; Brhatgangadhara ciirpa.
THERAPEUTIC USES— Pravahika; Agnimindya; Grahaniroga.
DOSE— 3—6 g of the drug in powder form. E
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CANDRASUORA
Candrasiira consists of dried seeds of Lepidium sativum Linn. (Fam. Cruciferae)
a small erect, annual herb, about 15-45 cin high, eultivated throughout India,

SYNONYMS—
Sansk. :  Candrika
Assam.  :  Halim

Beng. :  Chand Shura, Halim
Eng. ¢ Common Cress
Guj. :  Aseriya, Aseliyo

Hindi :  Chansur
Kan, ¢ Allibija, Kapila
Kash., ¢ Alian

Mal. ¢ Asali

Mar. ¢ Abhaliva, Haliv

Ori. 3 Chandasara, Chandasura
Punj. :  Holon, Taratej
Tam. ¢ Allivirai
Tel. ¢ Adityalu, Aadalu
) Urdu ¢ Halim
DESCRIPTION—

Macroscopic—Seeds, small, oval-shaped, pointed and triangular at one end, smooth, about 2-3 mm long,
1-1.5 mm wide ; reddish brown, a furrow, present on both surfaces extending upto two thirds down.
ward; a slight wing like extension’ present on both the edges of seed, when soaked in water seed coat
swells and gets covered with a transparent, colourless mucilage; taste, mucilaginous, .

Powder—Cream-yellow with a number of reddish-brown fragments of seed coats; under microscope shows
pieces of seed coat, some showing red colouring matter and others with uniformly thick walls; egdos.

“perm oily. -

IDENTITY, PURITY AND STRENGTH—
Foreign matter —Not more than 2 per cent, Appendix 2.2.2,
Total ash ~-Not more than 8 pet- cent, Appendix 2.2.3.
Acid-insoluble ash —Not more than 0.5 per cent, Appendix 2.2.4.

Alcohol-soluble extractive—Not less' than 13 per cent, Appendix 2.2.6.
CONSTITUENTS—Alkaloids, essential oil, fixed oil and mucilage,

PROPERTIES AND ACTIOQN—

Rasa ¢ Katu, Tikta 5

Guna : Laghu, Riiksa, Tiksna

Virya 0 Usna

Vipika . Katu

Karma :  Balapustivivardhana, Vataélesmahrt
IMPORTANT FORMULATIONS— Kastiryadi (Vayu) gutika.
THERAPEUTIC USES— Hikka; Atisira; Vatarakta.
DOSE— 36 g of the drug in powder form. -
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CITRAKA

.Citraka- consists of dried mature root of Plumbago zeylanica Linn. (Fam. Plum-
baginaceae) ; a large perennial sub-scandent shrub, found throughout India in wile
state and occasionally cultivated 1n gardens.

SYNONYMS— )
Sansk. : Agni, Vahni, Jvalanikhya, Kysinu, Hutada, Dabana, Hutabhuk, Sikhi
Assam.  :  Agiyachit, Agnachit
Beng. : Chita
Eng. : Lead war
Guj. : Chitrakmula
Hindi ¢ Chira, Chitra
Kan. : Chitramula, Vahni, Bilichitramoola
Kash. :  Chitra, Shatranja . )
Mal. : Vellakeduveli, Thumpokkoduveli
Mar. 5 Chitraka
Ori. : Chitamula, Chitoparu
Punj : Chitra
Tam. : Chitramoolam, Kodiveli
Tel. ¢ Chitrarhulam
Urdu : Sheetraj Hindi, Cheetah
DESCRIPTION—

(a) Macroscopic—Roots 30 cm or more in length, 6 mm or mora in diemeter as :lso s short
stout pieces, including root stocks reddish to deep brown, scars of rootlets present; bark thin and
brown, internal structure striated; odour, disagreeable; taste, acrid.

(b) Microscopic—Transverse section of root shows outer most tissue of cork consisting of 5-—7 rows
of cubical to rectangular dark brown cells; secondary cortex consists of 2-3 rows of thin-walled; rec-
tangular, light brown cells, most of the cortex cells contain starch grains; secondary cortex followed
by a wide zone of cortex, composed of large polygonal to tangentially elongated parénchymatous cells,

varying in size and shape, containing starch grains and some cells with yellow contents; fibres scattered
singﬁy or in groups of 2—6; phloem a narrow zone of polygonal, thin-walled cells, consisting of usual
elethents and phloem fibres; similar to cortical zone, phloem fibres usually in groups of 2-—5 or more
but occasionally occuring singly, lignified with pointed ends and narrow Iumen, similar in shape and
sizel to those of secondary cortex; cambium indistinct; xylem light yellow to whitish; vessels radially
arrdnged with pitted thickenings; medullary rays straight, 1—6 seriate, cells radially elongated and
filled with starch grains; stone cells absent.

IDENTITY, PURITY AND STRENGTH —

Foréign matter — Not more than 3 per cent, Appendix 2.2.2.
Tothl ash — Not more than 3 per cent, Appendix 2.2.3.
Acid-insoluble ash — Not more than 1 per cent, Appendix 2.2.4.

Alcohol-soluble extractive — Not less than 12 per cent, Appendix 2.2.6,
Water-soluble extractive — Not less than 12 per cent, Appendix 2.2.7.

CONSTITUENTS—Plumbagin,
PROPERTIES AND ACTION—
Rasa : Kati
Guna : Laghu, Riiksa, Tiksna
Virya : Usna
Vipaka Katu
Karma Dipana, Pacana, Grihi, Kaphavitahara, Arfohara, $ilahara, Sothahars

1MPORTANT FORMULATIONS— Citrakadi vati; Citrakaharitaki ; Citrakadi cirna,
THERAPEUTIC USES— Agnimandys ; Grahani roga; Arfa, Udara $ila; Gudasotha.
DOSE— 1—2 g of the drug in powder form.




DHANYAKA
Dhanyaka consists of dried ripe fruits of Coriandrum sativum Linn. (Fam. Umbe-

lliferae) ; a slender, glabrous, branched, annual herb, cultivated all over India, 30-90

cm
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SYNONYMS—
Sansk., .~ :  Dhanika, Dhanya, Vitunnaka, Kustumburu
Assam. @ Dhaniya
Beng. :  Dhane, Dhania
Eng. i Coriander fruit
Gyj. ¢ Dhana
Hindi :  Dhaniya
Kgn. ~ :  Havija, Kothambari bija
Kash. :  Dhaniwal, Dhanawal
Mal. H Malli, Kothampatayari
Mar. . Dhane, Kothimbir
Ori. :  Dhania
Punj. :  Dhania
Tam. ¢ Kottamalli virai, Dhaniya
Tel. :  Dhaniyalu /

Urdu : Kishneez

DESCRIPTION— )
(a) Macroscopic— Fruit globular, mericarps usually united by their margins forming a cremocarp

about 2-4 mm in diameter, uniformly ‘brownish-yellow or brown, glabrous, sometimes crowned
by the remains of sepals and styles, primary ridges 10, wavy and slightly inconspicuous secondary
ridges 8, straight, and more prominent ; endosperm coelospermous ; odour, aromatic; taste, spicy

- and characteristic.

(b) Microscopic—Transverse section”of fruit shows pericarp with outer epidermis, when present with sligh-

tly thickened anticlinal wall; a few stomata, many cells with small prisms of calcium oxalate; tricho-
mes absent; outer layer of mesocarp parenchymatous with inner cells in wavy longitudinal rows and
degenerated vittae as tangentially flattened cavities; middle layer of mesocarp sclerenchymatous for-
ming a thick layer of fusiform, pitted cells in very sinuous rows, layers often crossing at right angles
with definite longitudinal strands in the secondary ridges; sinuous prithary costae with some spiral
vessel; inner cells of mesocarp, large, hexagonal with rather thin, lignified walls; inner epidermis of
very natrow thin-walled cells slightly sinuous anticlinal wall showing parquetry arrangement; two or
rarely more, nofmal vittae occurring on commissural side of each mesocarp containing volatile oil;
endosperm Of thick-walled cellulosic parenchyma containing much fixed oil, numerous-aleurone
grains, about 4-8 in diameter containing micro-rosettes of calcium oxalate ; split carpophore passing:
at apex of each mericarp into raphe, adjacent to which a large cavity and on inner side of this a flatt-
ened vascular strand; carpophore consisting of fibres surrounded by spiral vessels.

Powder—Fawn to brown, epidermal cells of pericarp when present, slightly thick-walled and many contain-

ing small prism of calcium oxalate; parenchymatous cells of mesocarp without reticulate thicknening;
masses Of sclerenchymatous cells of mesocarp in sinuous rows, often crossing at right angles, large
tubular hexagonal rather thin-walled sclerenchymatous cells of endocarp; cells of inner epidermis with
slightly sinnous anticlinal walls; thick-walled polygonal parenchymatous cells of endosperm, contain-
ing fixed oil and numerous small aleurone grains, micro-rosettes of calcium oxalate.
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IDENTITY, PURITY AND STRENGTH—

Foreign matter — Not more than 2 per cent, Appendix 2.2.2,
Total ash — Not more than 6 per cent, . Appendix 2.2.3.
Acid-insoluble ash '— Not more than 1.5 per cent,  Appendix 2,24,

Alcohol-soluble extractive — Not less than. 10 per cent, Appendix 2.2.6,

Water-soluble extractive — Not less than 19 per cent,  Appendix 2.2.7.

Volatile oil — Not less than 0.3 per cent v/w, Appendix 2.2.10.
CONSTITUENTS—Essential oil (coriandrol).

PROPERTIES AND ACTION—

Rasa : Katu, Madhuraj Tikta, Kasdya

Gupa ¢ Laghu, Snigdha

Virya : Usna

Vipika :  Madhura ‘
Karma :  Dipana, Picana, Grahi, Tridesanut, Miitrala, Caksusya, Hrdya

IMPORTANT FORMULATIONS— Dhanyapaficak akvitha ciirpa.
THERAPEUTIC USES— Jvara ; Trsnd;  Chardi; Daha; Ajirna;. Atisara.
DOSE — 1—3 g of the drug in powder form.

———————



DHATAKI

Dhitaki consists of flowers of Woodfordia . fruticosa (Linn.) Kurz. (Fam,
Lythraceae); much ‘branched, semi deciduous, undershrub or_shrub, 1-3 m high,

in the Gangetié plains ; also cultivated in gardens.
SYNONYMS—

Samsk. : Bahupuspi, Timrapuspl, Vahnijvala

Assam. ¢ Dhaiphool

Beng. :  Dhaiphul

Eng. :  Fire flame bush

Guj. - :  Dhavadi, Dhavani

Hindi - :  Dhai, Dhava -

Kan. :  Dhataki, Tamrapushpi

Mal.  :  Tattiripuva, Tatire

Mar. d »Dhayati, Dhavati

Ori. : " Dhaiphula,” Dhatuki

Punj. :  Davi, Phul Dhava

Tam. . Kattattipoo, Kattati, Kattathi.

Tel. +  Aarl Puruvu
DESCRIPTION—

(8) Macroscopic—Flower, about 1.2 cm long, occurs as single or in bunches of 2-15 ; calyx 1.0-1.6 cm
long, ridged and glabrous, bright red when fresh but fades on drying, with campanulate base and
oblique apex having 6 triangular and acute teeth; each tooth being, 2-2.5 mm long; 6, very minute -
accessory sepals attached outside at the juncture of calyx tooth and deeper in colour ; petals 6, at-
tached inside the mouth of calyx-tube, slightly longer than calyx tooth, alternating with calyx-t(’)oth
pale rose or whitish, thin, papery, lanceolate, acuminate ; stamens 12, united at the base, about 1.5-
2 cm long, filament filiform, curved at the apex, keeping anthers inside calyx-tube ; anthers dorsifixed
brown, almost rounded or broadly ovate ; carpels 2, united, ovary superior, style filiform, Ionge;

than ovary and stamens ; taste, astringent.

(b) Microscopic—Transverse section of sepal shows, single layered cuticularised epidermis, provided with
both glandular and covering trichomes ; glandular trichomes, multicellular, long, consisting of a stalk
and a globose, thin-walled, multicellular head; covering trichomes, unicellular thick-walled, broad
at base and pointed at the apex; ground tissue consisting of thin-walled, parenchymatous cells,surface
view of petal shows thin-walled, parenchymatous cells, provided with very few sparsely distributed
covering trichomes; transverse section of filament shows, epidermis consisting of single layered, tan-
gentially elongated cells, covered with a very thick-cuticle; ground tissue consisting of thin-walled
parenchymatous cells with intercellular spaces, surrounding a central vascular cylinder of spirally
thickened vessels; transverse section of anther shows, single layered epidermis, covered with cuticle
followad by ssveral layars of thickened cells, surrounding both the pollen-s2cs having numerous
polizn grains; pollan grains roughly tetrahadral with three pores, measuring 12-16 p ap-
proximately; central region consisting of thin-walled cells emboding vascular bundles.

YDENTITY, PURITY AND STRENGTH—

Foreign matter — Not more than 2 per cent, Appendix 2.2.2,
Total ash — Not more than 10 per cent, Appendix 2.2.3.
_ Acid-insoluble ash — Not more than 1 per cent, Appendix 2.2.4.

Aleohol-soluble extractive '— Not less ‘than 7 per cent, Appendix 2.2.6.
“Water-soluble extractive — Not less than 28 per cent, Appendix 2.2.7.
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CONSTITUENTS— Tannin and glucoside.
PROPERTIES AND ACTION—
Rasa ¢ Kasaya, Katu

Gupa ¢ Laghu

Virya S Sita

Vipaka Katu

Karma  :  Grihi, Visaghna, Garbhasthdpana, Krminut, Sandhaniya

IMPORTANT FORMULATIONS— Brhat gangadhara ciirna,
THERAPEUTIC USES— Atisira; Tysna; Visarpa; Vrapa ; Raktapitta,
POSE— 3—6 g of the drug in powder form,



ERANDA (ROOT)

Eranda consists of dried, mature roots of Ricinus communis Linn. (Fam. Buphor-
biaceae); a tall glabrous shrub or almost small tree 2-4 m high; found throughout
India, mostly growing wild on waste land and also cultivated for its oil seeds.

SYNONYMS-—
Sansk. :  Gandharvahasta, Vatari, Paficidgula, Citr, Urubu, Rubu
Assam. :  Eda, Era /
Beng, ¢ Bherenda .,
Eng. : Castor oil plant
Gyj. ¢ Erandio, Erando
Hindi, :  Arand, Erand, Andi, Rend

Kan, :  Haraly, Oudala gida
Kash, ¢ Aran, Banangir
Mal, s Avanakku

Mar. : Erand

Ori, s Jada, Gaba

Punj. : Arind

Tam, ¢ Amanakku
Tel, ¢ Amudapu veru :

Urdu. ¢ Bedanjir, Arand

DESCRIPT ION—\

(a) Macroseopic—Root light in weight almost straight with few rootlets, outer surface dull yellowish
brown, nearly smooth but marked with longitudinal wrinkels, some places whitish-yellow and soft;
odourless; taste, acrid.

{b) Micrescopic—Transverse section of root shows thin layers of cork of squarish to tangentially elongated,
thin-walled cells ; beneath cork, secondary cortex of thin-walled, tangentially elongated cells, nagrow
cortex of rounded to tangentially elongated thin-walled parenchymatous cells, some containing large
oil globules, rosettes of calcium oxalate crystals and round simple or compound starch geains; phloem
a broad zone, consisting of sieve tubes, phloem parenchyma and phioem fibees; fibres long, mostly
septate, highly thicknened, having narrow fumen, some fibres surrounded by concentric rows of ceils
containing crystals of calcium oxalate; sieve tubes, thin-walled with companion cells and phloem
parenchyma in the inner region of phicem more prominent ; some phloem parenchyma cells contain
srystals of calcivm oxalate ; cambium 3-5 layered, cells rectangular in shape ; xylera occupies major
part of 00, pentarch, five groups of primary xylem distinet in the centre of the wood, xylem consists
of vessels, parenchyma and fibres ; vessels uniformly scattered throughout the xylem region, either
solitaty or in groups, larger in size towards phloem, with bordered pits ; xylem parenchyma less ia
number around vessels containing strach grains ; zylem fibres iong and thick-walled; medullary rays
uni-to-biseriate, more or less straight, 4-3 seriate rays,” sometimes found near protoxylemigroups,
ray cells, thin-walled, slightly radially eiongated in phloem region, thick-walled in xylem region, all
vay cells contain starch grains.

IDENTITY, PURITY AND STRENGTH-—

Foreign matter — Not more than 2 per cent, Appendix 2.2.2.
Total ash — Not more than 8 per cent, Appendix 2.2.3.
Acid-insoluble ash ~~ Not more than 1 per cent, Appendix 2.2.4,

Alcohol-soluble extractive — Not less than 3 per cent, Appendix 2.2.6.
Weter-goluble extractive -— Not less than 9 per ceni, Appendix 2.2.7.
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CONSTITUENTS—Alkaloid (ricinine).
PROPERTIES AND ACTION—

Rasa — :  Madhura

Gupa : Guru, Snigdha
Virya 3 Usna
Vipika :  Madhura

Karma  :  Vysya, Vatahara, Amapicana
IMPORTANT FORMULATIONS— Gandharvahastadi kvatha clirpa; Vatari guggulu; Gandbarvahasta
taila, .

THERAPEUTIC USES— Amavita; Sotha ; Vasti§ila ; Katisila; Udararoga ; Jvara,
DOSE— 2030 g of the drug for- decoction.



GAMBHAR!

Gambhari consists of dried, mature root and root bark of Gmelina arborea Roxb.
(Fam. Verbenaceae) ; tree about 18 m high, with a clear bole of 6-9 m and a
girth of 1.5—2.1 m, found in the lower Himalayas, the Nilgiris and the Fast and
West Coasts of India.

SYNONYMS—
Sansk. i, Kismari','Kaémarya
Assam  :  Gamari
Beng. ¢ Gambhar, Gamar '
Eng. : Candhar Tree
Gyj. ¢ Shivan
Hindi :  Gambhar, Khambhari

Kan. ¢ Shivanigida, Shivani

Kash, 1 Kashmari

Mal. ¢ Kumizhu, Kumpil

Mar, ¢ Shivan

Ori. ¢ Gambhari

Punj. ¢ Gumbhar, Kumhar

Tam. ¢ Kumishan, Kumizhan

Tel, ¢ Peggummudu, Peggummadi
DESCRIPTION—

(a) Macroscopic—Root—occurs _in pieces with secondary and tertiary branhes, root pieces nearly
cylindrical with uneven surface; greyish brown, fracture somewhat tough in bark, brittle and pre-
dominent in woody portion.

Root bark—mature root bark when fresh, yellowish in colour; dry pieces curved and channelled, thinner
ones forming single quills, external surface rugged due to presence of vertical cracks, ridges, fissures
and numerous lenticels ; fracture short and granular ; taste, mucilaginous, sweetish with slight bitter-
ness.

(b) Microscopic—Root—transverse section of root shows 6-8 layers of cork cells, secondary cortex, inclu-
ding primary and secondary phloem about two third consisting of wood; cork brownish, cells arranged
in tangential direction and broken at places towards upper layers; cortex characterised by the pre-
sence Of thin-walled parenchymatous cells with starch grains ; resin ducts present in abundance
throughout cortex; scattered stone cells fibre like or elongated common ; fibres present, occuring mostly
in singles; cells of cortex also contain rosette crystals of calcium oxalate and oil globules; primary
phloem characterised by the presence of sieve tubes with companion cells, phloem parenchyma, soft
bast fibres and ray cells ; phloem fibres occur singly and scattered cortical cells 40-70 p. by 25-35
and bast fibres, 300-1000 12 by 10-15 y, development of cork takes place in second or third layer of pri-
mary corteX; wood consists of simple pitted wood parenchyma and medullary rays; wood cells mainly
composed of vessels and tracheids and inner wood consists of a major portion of fibres together with
a few vessels, vessels numerous and form almost a ring near the periphery of xylem cylinder and some-
what spares, being scattered in groups or singly nearer the central region; lumen of vessels somewhat
large, dimensions of vessels 130-250 y by 50-100 1 and those of the tracheids 175-300 i by 30-50 g,
wood fibres abundant and with simple pits ; cambium distinct ;  medullary rays generally 1-2 colled
thick with abundant starch grains cells oblong to rectangular.

Root bark—transverse section of mature root bark shows cork represented by 10-18 layers of sanges-

tially elongated rectangular cells; secondary cortex composed of parenchyma and groups of stope

]clills; secondary phloem consists of parenchyma, groups of stone cells, sieve tube elements and medu-
ry rays.
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IDENTITY, PURITY AND STRENGTH—

Foreign matter — Not more than 2 per cent, Appendix 2.2.2.
Total ash — Not more than 5 per cent, Appendix 2.2.3.
Acid-insoluble ash -— Not more than 0.3 per.cent, Appendix 2.2.4,

Alcohol-soluble extractive — Not less than 7 per cent, Appendix 2.2.6.
Water-soluble extractive — Not less than 20 per cent, Appendix 2.2.7.

CONSTITUENTS — Alkaloids and lignans (arboreal, isoarboreal and related lignans).
PROPERTIES AND ACTION—

Rasa : Tikta, Kasaya

Guna : Guru

Virya : Usna

Vipaka Katu ’

Karma Dipana, Pacana, Bhedana, Medhya, Tridosajit, Sothahara, Visaghna, Jvarahara

IMPORTANT FORMULATIONS :—Dasamiilarista ; Dasamiilaharitaki ;

Dagamiila satpalaka ghrta.
THERAPEUTIC USES :—Jvara ; Trsna; Diha ; Aréa ; Sotha.
DOSE —20—30 g of the drug for decoction.

Dasamiila

ghrta;



GOKSURA (ROOT)

Goksura consists of root of Tribulus terrestris Linn. (Fam. Zygophyllacease) an
annual prostrate herb, rarely perennial common weed of the pasture lands, road
sides and other waste land, chiefly growing in hot, dry and sandy regions throughout
India and upto 3,000 m in Kashmir.

ndia and upto 3,000 m in Kashmir
SYNONYMS-—
“Sansk, :  Goksuraka, Trikanta, Svadaristra, Traikantaka
Assam. Gokshura, Gukhurkata
Beng. : Gokshura, Gokhri
Eng. ¢ Caltrops root
Gyj. s Be tha gokharu, Nana gokharu, Mithogokharu
Hindi ;' Gokhru

Kan. :  Sannanaggilu, Neggilamullu, Neggilu
Kash. : - Michirkand, Pakhda
" Mal. ¢ Nerinjil
Mar. ¢ Sarate, Gokharu
Ori, ¢ . Gukhura, Gokhyura
Punj. ¢ Bhakhra, Gokhru

Tam. +  Nerinjil, Nerunjil

Tel. : Palleruveru

Urdu ¢ Khar-e-Khasak Khurd
DESCRIPTION—

(a) Macroscopic—Drug consists of root, 7—18 cm long and 0.3—0.7 ¢cm in diameter, slender, cylindrical,
fibrous, frequently branched bearing a number of small rootlets, tough, woody and yellow to light
brown in colour; surface becomes rough due to presence of small nodules; fracture™ fibrous; odour
aromatic; taste, sweetish and astringent. :

(b) Micrescopic—Transverse section of primary roots show a layer of epidermis followed by 4-5 layers
of thin-walled parenchymatous cortex, endodermis distinct; pericycle enclosing diarch stele, in mature
root, cork 4-6 layered, cork cambium single layered followed by 6-14 layers of ,thin-walled paren-
chymatous cells with varying number of fibres, distributed throughout; some secondary cortex cells
show secondary wall formation and reticulate thickening; fibres found in groups resembling those
of phloem; secondary phloem divided into two zones, outer zone characterised by presence of nume-
rous phloem fibres with a few sieve tubes slightly collapsed, inner zone frequently parenchymatous,
devoid of fibres often showing sieve tubes and companion cells; phloem rays distinct, few cells get
converted into fibres in outer region; cambium 3-5 layered; wood composed of vessels, tracheids,
parenchyma and fibres and traversed by medullary rays; vessels scattered, arranged in singles or
‘doubles towards inner side, in groups of three to four on outer side having bordered pits; tracheids
long, narrow with simple pits; xylem parenchyma rectangular or slightly elongated with simple pits
and reticulate thickening; xylem fibres few; trachieds elongated with simple pits; medullary rays
heterogenous, 1-4 cells wide; starch grains and rosette crystals of calcium oxalate present in secondary
cortex, phloem and meduilary rays cells; few prismatic crystals also present in xylem ray cells,

IDENTITY, PURITY AND STRENGTH—

Foreign matter — Not more than 2 per cent, Appendix 2.2.2,
Total ash — Not more than 13 per cent, Appendix 2.2.3,
Acid-inscluble ash — Not more than 3 per cent, Appendix, 2.2.4.

. Alcohol-soluble extractive — Not less than 4 per cent, Appendix 2.2.6,
‘Water-Soluble extractive — Not less than 10 per cent, Appendix—2.2.7.
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CONSTITUENTS—Alkaloids and saponins,
PROPERTIES AND ACTION—
" Rasa . Madhura

Gupa g Guru, Snigdha

Virya : Sita

Vipadka :  Madhura

Karma :  Vatanut, Vygya, Brtahana, Miitrala

IMPORTANT FORMULATIONS— Sahacaradi taila; Dasamiila kvitha cﬁma;' Dasamiilakatutraya
kvétha. ciirna; Dasamilapaficakoladi kvitha ciirna.

THERAPEUTIC USES— Kaisa; Svasa; Sularoga; Hrdroga; Vataroga; Miitrakrcchra ; A§mari.

" DOSE— 20—30 g of the drug for decoction.



GOKSURA (FRUIT)

Goksura consists of dried, ripe, entire fruit of Tribulus fterrestris Linn. (Fam
Zygopyllaceae); an annual, rarely pernnial common weed of the pasture lands, road
sides and other waste places, chiefly in hot, dry and sandy regions; grows throughoat

India as prostrate herb and upto 3,000 min Kashmir.

SYNONYMS—
Sansk. :  Goksuraka, Trikanta , Svadarhsird, Traikantaka
Assam. :  Gokshura, Gokhurkata
Beng. ¢ Gokshura, Gokhri
Eng. :  Caltrops fruit
Guj. . Bethagokharu, Nanagokharu, Mithagokhru
Hindl :  Gokhru :
Kan. . Sannaneggilu, Neggilamullu, Neggilu
Kash. :  Michirkand, Pakhda
Mal. ¢ Nerinjil
Mar, :  Sarate, Gokharu
Ori. ¢ Gukhura, Gokhyura
Punj. +  Bhakhra, Gokhru
Tam. ¢ Nerinjil, Nerunjil
Tel. :  Palleru Kaya
Urdu :  Khar-e-Khasak Khurd
DESCRIPTION—

(a) Macroscopic—Fruit stalked, light or greenish yellow, five ribbed or angled, more or less spherical i
structure and oov_ered wigh’short stiff or pubescent ilairs, lcmin diamet:ar with five pairs, opf el;%}nli[:

nent short stiff spines, pointed downwards, about 0.5 cm in length ; tips of spines almost meet in pairs
whole together forming pentagonal frame-work around fruit; ripe fruit separates into five segments'
of eac}lll CObO:I a:ind each gppezlalrs as smgh}-frmt, each coccus semi-lunar or plano-convex in structure,
one chambered, armed with a pair of spines, starting from its middle, containing fo
seeds; taste, slightly astringent. ’ i L

(b) Microscopi'c—Trangverse section of fruit shows small epidermal cells of each coccus rectangular; uni-
cellular trichomes in abundance; mesocarp 6-10 layers of large parenchymatous cells, rosette of cal-
cium oxalate crystals abundantly present; mesocarp followed by 3-4 compact layers of small cells
containing prismatic crystals of calcium oxalate,

IDENTITY, PURITY AND STRENGTH—

Foreign matter — Not more than 2 per cent, Appendix 2.2.2.
Total ash — Not more than 15 per cent, Appendix 2.2.3.
Acid-insoluble ash — Notmore than 2 per cent, Appendix 2.2.4.,

Alcohol-soluble extractive — Not less than 6 per cent, Appendix 2.2.6.
Water-soluble extractive — Notlessthan 10 per cent, Appendix 2.2.7,
CONSTITUENT_S—«Potassium nitrate, sterols, sapogenin with pyroketone ring (diosgenin), gitogenin
and hecogenins.
PROPERTIES AND ACTION—

Rasa : Madhura

Guna :  Guru, Snigdha

Virya :  Sita

Vipika :  Madhura

Karma :  Vatanut, Visya, Bymhana, Asmarihara, Vastisodhana

IMPORTANT FORMULATIONS—Goksuradi guggulu; Traikantaka ghrta; Draksadi criipa.
‘THERAPEUTIC USES—Kisa; §vasa; Aémari; Mitrakrcchra; Praméha; Arda; Salaroga; Hpdroga;
Daurbalya. ! !

DOSE— 3—6 g of the drug in powder form.
20—30 g of the drug for decoction,
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GURUOCI

. Gudauci consists of dried, matured pieces of stem of Tinospora cordifolia (Willd.)
Miers. (Fam. Menispermaceae); a perennial climber found throughout Tropical
India; drug collected during summer preferably in the month of May; drug is used

in fresh form also. :

SYNONYMS—
Sansk. g Amrtavalli, Amrta, Madhuparni, Gudircika, Chinnodbhava
Assam. Siddhilata, Amarlata
Beng., 3 Gulancha
Guyj. 5 Galac, Garo
Hindi 3 Giloe, Gurcha
Kan, 5 Amrutaballi

Kash. g Anmrita, Gilo
Mal, 3 Chittamrutu
Mar. 3 Gulvel

Ori. 3 Guluchi

Punj. . Gilo

Tam. : - Seendal, Seendil kodi

Tel. : - Thippateega

Urdu 8 Gilo
DESCRIPTION—

{a) Macroscopic—Drug occurs in pieces of varying thickness ranging from 0.6—5 cm in diameter; young
stems green with smooth surfaces and swelling at nodes, older ones show a light brown surface marked
with warty protuberances due to circular lenticels; transversely smoothened surface shows a radial
structure with conspicuous medullary rays traversing porous tissues; taste bitter.

(b) Microscopic—Transverse section of stem shows outer-most layer of cork, differentiating into outer
zone of thick-walled brownish and compressed ceils, inner zone of thin waiied colourless, tangentially
arranged 3—4 rows of cells; cork broken at some places due to opening of lanticels, . followed by 5
or more rows of secondary cortex of which the cells of outer rows smaller than the inner one; just
within the opening of lenticels, groups of sclereids consisting of 2—10 cells found in secondary
cortex region, outer zone of cortex consists of 3—5 rows of irregularly arranged, tangentially elongated
chlorenchymatous cells; cortical cells situated towards inner side, polygonal in shape and filled with
plenty of starch grains, simple, ovoid, or irregularly ovoid-elliptical, occasionally compound of
2-—4 components; several secretory cells; found scattered in the cortex; pericyclic fibres lignified
with wide lumen and pointed ends, associated with a large number of crystal fibres containing a single
prism in each chamber; vascular zone composed of 10—12 or more wedge-shaped strips of xylem,
externally surrounded by semi-circular strips of phloem, alternating, with wide medullary rays; phloem
consists of sieve tube, companion cells and phloem parenchyma of polygonal or tangentially elongated
cells, some of them contain crystels of calcium oxalate; cambium composed of one to two layers of
tangentially elongated cells in each vascular bundle; xylem consists of vessels, tracheids, parenchyma
and fibres; in primary xylem, vessels comparatively narrow devoid of tyloses; secondary
xylem elements thick-walled, lignified, vessels cylindrical in shape beating bordered pits on their
walls some large vessels possess several tyloses and often contain transverse septa; meduallry rays 15—
20 or more cells wide containing rounded, hemispherical, oblong, ovoid, with faintly marked concen-
tric striations and central hilum appearing like a point, starch grains of 5-5—11.20 u. in diameter and
6—11.28p in length; pith camposed of large, thin-walled cells mostly containing starch grains.

41

9—364 Deptt. of Health/ND/36



42

IDENTITY, PURITY AND STRENGTH—
For dried drug :—

andivx 229

7] {33 7. 9y 7y

Total ash —+ Not more than 16 per cent, Appendix 2.2.3.
Acid-insoluble ash — Not more than 3 per cent, Appendix 2.2.4.
Alcohol-soluble extractive — Not less than 3 per cent, Appendix 2.2.6.
Water-soluble extractive ' — Not less than 11 per cent, Appendix 2.2.7,

For fresh drug:—
Foreign matter . — Nil Appendix 2.2.2,
Moisture content — 75 per cent, Appendix 2.2.9.

CONSTITUENTS—Terpenoids and alkaloids.
PROPERTIES AND ACTION—
Rasa s Tikta, Kasdya -
Gupa ¢ Laghu
Vitya ¢ Usna
Vipaka :  Madhura ‘
Karma |  Tridosa$dmaka, Sarhgrahi, Balya, Dipana, Rasiyana, Raktagodhaka, Jvaraghna

IMPORTANT FORMULATIONS—Amrtarista; Amrtottara kvitha cirna; Gudacl taila; Gudicyadi
‘ciirna; Gudici sattva; Chinnodbhavadi kvatha ciirna.

THERAPEUTIC USES—Kustha; Vatarakta; Jvara; Kamald; Pandu; Prameha,

DOSE— 3—6 g of the drug in powder form.
2030 g of the drug for decoction.



GUGGULU

Guggulu consists of exudate of Commiphora wighti (Arn.) Bhand; Syn. Bal
samodendron mukul Hook. ex Stocks (Com.miphora mukul Engl), (Fam. Burseraceae);
a small perennial tree or shrub upto 1.2--1.8 m high, occuring 1n rocky tracts of
Rajasthan, Gujarat; exudale is collected during winter seascn by making the inci-

sions in the bark or in summer, falling from the bark itself,

SYNONYMS— )
Sansk.  :  Purd, Mahisaksa, Kausika, Palaikasa
Assam, Guggul
Beng. s Guggula
Eng. 3 Gum-gugul, Indian Bdellium
Guj. 3 Gugal, Guggal, Gugar
Hindi ¢ Gugal; Guggul
Kan. . Kanthagana, Guggala, Mahishaksha guggulu, Guggulugida, Guggulu
Kash, ¢ Guggal Dhoop, Kanth Gan
Mal. : Gulgulu, Guggulu
Mar, 3 Guggul, Mahishaksh
Ori. : Guggulu
Punj. 3 Guggal
Tam, ¢ Mahisaksi Guggalu
Tel, :  Makishakshi guggulu, Guggipannu
Urdu : Mugil (Shihappu)

DESCRIPTION—Drug occuss in vermicular or stalactitic pieces of pale yellow or brown coloured mass 5
makes milky emulsion in hot water and readily burns; when fresh viscid and golden coloured; odour,

aromtic; taste, bitter and astringent,
IDENTITY, PURITY AND STRENGTH—

|

Foreign matter — Not more t;hin 4 per cent, Appendix 2.2.2.
Total ash - Not more than 5 per cent, Appendix 2.2.3.
Acid-insoluble ash — Not more than 1 per cent, Appendix 2.2.4.

Alcohol-soluble extractive — Not less than 27 per cent, Appendix 2.2.6,
Water-soluble extractive — Not less than 53 percent, Appendix 2.2.7.
Volatile oil — Notlessthan 1 per cent, v/w, Appendix, 2.2.10.
CONSTITUENTS—Essential oil, gum, resin, steroids.
PROPERTIES AND ACTION-

Rasa 3 Tikta, Katu, Kasaya

Guna 3 Laghu, Sara, Vigada

Virya 8 Usna

Vipika Katu

Karma Vatabalasajit, Rasayana, Varnya, Balya, Bhagnasandhanakrt, Medohara

IMPORTANT FORMULATIONS— Yogaraja guggulu; vatari guggulu; Sirnhanada guggulu; Kaisora
guggulu; Mahdyogardja guggulu; Candraprabha vati.

THERAPEUTIC USES— Vatayyadhi; Amavita; Granthi; Sopha; Gaudamala;}Medoroga; Prameha §
Kustha, i
DOSE - 2~ 4 g of the drug,
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GUNJA (SEED)

~ Guilja consists of seeds of Abrus precatoriys Linn. (Fam. Leguminosae); a
climber met with all along Himalayas ascending to 900 m, spreading throughout
ns; f ng in A -Se and_fruits rinen_d sy xriimta

SYNONYMS—

Sansk.  :  Raktikd, Kakananti
Assam. :  Rati

Beng., 5 Kunch, Shonkainch
Eng. ¢ Jequirity

Gyj. ¢ Rati, Chanothee
Hindi ¢ Ratti, Ghungchi
Kan. ¢ Galuganji, Gulagunjee

Mal, ¢ Kunni, Cuvanna Kunni

Mar, ¢ Gunja

Ori, H Kainch

Punj. 5 Ratti

Tam. ¢ Kuntri, Kunrimani, Kundamani

Tel. ¢ Guriginja, Gurivinda

Urdu ¢ . Ghongcha, Ratti
DESCRIPTION—

(a) Macroscopic—Characterised by smooth, glossy surface and bright scarlet colour with black patch
hilum; ovoid or sub-globular, 5-8 mm long, 4—5 mm broad.

(b) Microscopic—Transverse section of seed shows testa about 75 w thick, greater parts being formed
by epidermis, composed of radially, much elongated cells, arranged irregularly and measure 45—350
in Iength; inner region of thin testa consists of collapsed cells forming a hyaline layer about 25p'thick;
endodermis composed of thick-walled cellulosic parenchyma, isodiametric cells larger towards in.
side, walls mainly of hemicellulose and swell considerably in water, outer one or two layers of cells
of endodermis (pseudoepidermis) formed of rather smaller cells, walls of which swell to less extent

in water.

IDENTITY, PURITY AND STRENGTH—
Foreign matter — Not more than 2 per cent, Appendix 2.2.2
Total ash — Not more than 3 per cent, Appendix 2.2.3
Acid-insoluble ash — Not more than 0.5 per cent, Appendix 2.2.4

Alcohol-soluble extractive — Notless than 3 per cent, Appendix 2.2.6

Water-soluble extractive — Not lessthan 15 per cent, Appendix 2.2.7
CONSTITUENTS—An albuminous substance (abrine and abralin).
PROPERTIES AND ACTION—

Rasa 3 Tikta, Kagaya

Gunpa 3 Riiksa, Laghu, Tiksna

Virya +  Usna
Vipaka : Katu
Karma :  Vatapittajvaripaha, Kesya, Kandiighna, Vranapaha, Garbhanirodhaka

IMPORTANT FORMULATIONS— Mrtasafijivani-gutika, Guiijabhadra rasa.
THERAPEUTIC USES— Kustha; Vrapa; Vatavyadhi; Indralupta.
DOSE— 60—180 mg of the drug in powder form*.

NOTE :—Sodhana of this drug is to be done before use as described in the Appendix.
The dose should not exceed the higher limits,
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HARIDRA

- Haridra consists of the dtied and cured rhizomes of Curcuma longa Linn. (Fam.
Zingiberaceae); a perennial herb extensively cultivated in all parts of the country;
crop is harvested after 9—10 months when lower leaves turn yellow rhizomes carefully
dug up with hand-picks between October-April and cured by boiling and dried.

SYNONYMS—
Sansk. :  Rajani, Nia, Nisi, Ratri, Ksanada, Dosa
Assam. Haldhi, Haladhi
Beng. : Halud, Haldi
Eng. H Turmeric
Guj. H Haldar
Hindi : Haldi, Hardi
Kan. : Arishina
Kash. 3 Ledar, Ladhir
Mal. :  Manjal
Mar. : Halad
Ori. 3 Haladi
Punj. : Haldi, Haldar
Tam. G Manjal
Tel. ¢ Pasupu
Urdu 3 Haldi
DESCRIPTION—

(a) Macroscopic—Rhizomes ovate, oblon i i indri
A g or pyriform (round turmeric) or cylind 1
branched (long turmeric), former about half as broad as long, latter 2——)5 cm Ion};,r anél':%ku?fgfi?_l Sél(c):.(t
thick, externally yellowish to yellowish-brown with root scars and annulations of leaf bases: t‘ra.ctu e
horny, fractured surface orange to reddish brown; central cylinder twice as broad as cortex ; odogr
and taste characteristic. e

(b) Microscopic— Transverse section of rhizome shows epidermis with thick-walled, cubical cells of variou s
dimensions; cortex characterised by the presence of mostly thin-walled. rounded parenchyma cells
scattered collateral vascular bundles; a few layers of cork developed under epidermis and scattered
oleo-resin cells with brownish contents; cork generally composed of 4—6 layers of thin~walledl
brick-shaped parenchyma; cells of ground tissue contain starch grains of 4—15 y in diameter; oif
cell with suberised walls containing either orange-yellow globules of volatile oil or amor h’()us
resinous matter, vessels mainly spirally thickened, a few reticulate and annular. P

IDENTITY, PURITY AND STRENGTH—

Identification—(1) On the addition of Concentrated Sulphuric acid or a mixture of Con j
acid and alcohol to the powdered drug, a deep crimson colour is produced. centrated Sulphuric

(2) A piece of filter paper is impregnated with an alcoholic extract of the powder, dri

gsoistened with a solutionkof Bgric acid slightly acidified with Hydrochlorilc) acid dr;‘:id’ a;ﬁiﬁ tl}ﬁg
lter paper assumes a pink or brownish red colour which becomes deep blue o ’ ish-blac]

the addition of alkali. A CAt L

IDENTITY, PURITY AND STRENGTH—

Foreign matter — Not more than 2 per cent, Appendix 2.2.2
Total ash — Not more than 9 per cent, Appendix 2.2.3
Acid-insoluble ash — Not more than 1 per cent, Appendix 2.2.4

Alcohol-soluble extractive — Not less than 8 per cent, Appendix 2.2.6
Water-soluble extractive — Not less than 12 per cent, Appendix 2.2.7
Volatile oil — Not less than 4 per cent v/w, Appendix 2.2.10
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CONSTITUENTS—Essential oil and a colouring matter (curcumin),
PROPERTIES AND ACTION—

Rasa :  Tikta, Katu

Gapa H Riksa

Virya : Uspa

Vipaka Katu

Karma 8 Kaphapittanut, Visaghna, Varpya, Kusthaghna, Krmighna, Pramehanisaka
IMPORTANT FORMULATIONS— Haridrd Khanda.

TAERAPEUTIC USES —Visavikira; Kustha; Vrana; Tvagroga; Prameha; Pandu; Sttapitta;
Pinasa.

DOSE—I1—3 g of the drug in powdzr fora.

———— ——



HARITAKI

Haritaki consists of the pericarp of mature fruits of Terminalia chebula etz
(Famn. Combretaceae); a moderate sized or large tree found throughout India, chiefly
in deciduous forests and areas of light rainfall, but occasionally also in slightly moist
forests, upto about 1500 m elevation, throughout India; flowers appear from April-
August and fruits ripen from October-January.

SYNONYMS—
Sansk.  :  Abhays, Kayastha, Siva, Pathya, Vijaya (Not Bhanga)
Assam,. - :  Shilikha
Beng. : Haritaki
Eng. ¢ Myrobalan
Guj. :  Hirdo, Himaja, Pulo-harda
Hindi +  Harre, Harad, Harar
Kan, : Alalekai
Kash. ¢ Halela

Mal . Watnkla

Mal, Gt kke
Mar, : Hirda, Haritaki, Harda, Hireda
Ordi, : Harida

Puj. ¢ Halela, Harar

Tam. : Kadukkai

Tel, : Karaka, Karakkaya

Urdu ¢ Halela
DESCRIPTION--

(a) Macreseopic—Intact fruit yellowish-brown, ovoid, 20—35 mm long, 13—25 mm wide, wrinkled and
ribbed longitudinally; pericarp fibrous, 3-—4 mm thick, non-adherent to the seed; taste, astringent.

{b) Mieroscopic—Transverse section of pericarp shows epicarp consisting of one layer of epidermal cells
inner tangential and upper portions of radial wall thick; mesocarp, 2~-3 layers of collenchyma, follow-
ed by a broad zone of parenchyma in which fibres and sclereids in group and vascular bundles
scattered; fibres with peg like out growth and simple pitted walls; sclereids of various shapes and
sizes but mostly elongated, tannins and raphides in parenchyma; endocarp consists of thick-walled
sclereids of various shapes and sizes, mostly elongated; epidermal surface view reveal polygonas
ceils, uniformly thick-walled, several of them divided into two by a thin septa; starch grains simple
zounded or ovalin shape, measuring 2—7 .in diameter, found in plenty in almost all cells of mesocarp.

{e) Powder--Brownish in colour; under microscope shows a few fibres, vessels with simple pits and groups
of sclereids.

IDENTITY, PURITY AND STRENGTH—

Foreign mattey — Notmore than 1 per cent, Appendix 2.2.2
Total ash — Not more than 5 per cent, Appendix 2.2.3,
Acid-insoluble ash ~~ Not more than 5 per cent, Appendix 2.2.4,

Aleohol-soluble extractive — Not less than 40 per cent, Appendix 2.2.6.
Water-goluble extractive -~ Not less than 60 per cent, Appendix 2.2.7.
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CONSTITUENTS—Tannins, anthraquinones and polyphenolic ecompounds.
PROPERTIES AND ACTION—

- Rasa 3 Kasiya, Katu, Tikta, Amla, Madhura
Gupa 3 Laghu, Riksa
Virya : Usna
Vipaka Madhura
Karma 1 SarvadosapraSamana, Rasdyana, Caksusya, Dipana, Anulomana, HMrdya, Medhya

IMPORTANT FORMULATIONS— Abhayarista; Agastya haritakl rasdyana; Citraka haritaki; Danti
haritaki, Dasamila haritaki; Brahma rasayana; Triphala ciirna; Triphaladi taila; Abhaya lavana;
Pathyadi lepa. :

THERAPEUTIC USES—YVibandha; Aruci; Udavarta; Gulma; Udararoga; Arfa; Pandu; Sotha;
Jirnajvara; Visamajvara; Prameha; Siroroga; Kasa; Tamaka §vasa; Hrdroga.

DOSE—3—6 g of the drug in powder form.



HINGU

Hingu consists of oleo-gum-resin obtained from rhizomes and roots of Ferula
Joetida Regel., Ferula narthex Boiss, and other species of Ferula (Fam. Umbelliferae);
a perennial herb, occuring in Persia and Afghanistan; resin collected after making
incisions at the upper part of tap root of more than five year old plants by scrapping
in March, April, just before flowering, whole process repeated many times; after one
or two days or after a few weeks when it gets hardened.

SYNONYMS —
Sansk. - :  Ramatha, Sahasravedhi
Assam. @ Hin
Beng, ' : Hing
Eng. : Asfoetida
Guj. : - Hing, Vagharni
Hindi : . Hing, Hingda
Kann. :  Hingu, Ingu
Kash. = :  Eng
Mal. : Kayam

Mar. :  Hing, Hira, hing
Ori. :  Hengu, Hingu
Punj. :  Hing

Tam. . Perungayam

Tel, :  Inguva
Urdu :  Hitleet, Hing
DESCRIPTION—Rounded, flattened or masses of agglutinated tears, greyish-white to dull yellow, mostly

12-25 mm in diameter; freshly exposed surface, yellowish and translucent or milky white, opaque, slowly
becoming pink, red, finally reddish brown; odour, strong, characteristic and persistent; taste, bitter and

acrid.

IDENTITY, PURITY AND STRENGTH —

Identification—(I) Freshly broken surface when touched with sulphuric acid a bright red or reddish-
brown colour is produced, changing to violet when acid washed off with water.

(11) Boil 0.2 g with 2 ml Hydrochloric acid for about 1 minute, cool, dilute with an equal volume of
water, and filter into 3 ml of dilute solution of Ammonia, fluorescence is produced.

Absence of colophony resin :—Triturate 1 g with 10 ml of Light Petroleum (b.p. 40°—60°) for 2 minutes,
filter into a test tube and add to the filtrate 10 m! of a fresh 0.5 per cent w/v aqueous solution
of copper acetate; shake well and allow the liquids to separate; petroleum layer does not show
any green colour, indicating absence of colophony resin.

Foreign matter— Not more than 2 per cent, Appendix 2.2.2.
Total ash— Not more than 15 per cent, Appendix 2.2.3.
Acid-insoluble ash— Not more than 3 per cent, Appendix 2.2.4.

Aleohol (90 per cent)—soluble extractive— Not less than 50 per cent, Appendix 2.2.6.
Water-soluble extractive— Not less than 50 per cent, Appendix 2.2.7.

Assay—Place about 5 g accurately weighed, in a small beaker furnished with a glass rod, and tared;
2dd 50 ml of Alcohol (90 per cent), and boil gently. Filter the hot solution through a tared filter paper
and boil the residue with further quantities of Alcohol (90 per cent); unitl all soluble matter is
removed, using the glass rod to disintegrate the soluble matter. Wash the filter paper with hot
alcohol (90 per cent) transfer the paper to the beaker, dry the 100°, and weigh. The residue weighs
ot more than 50 per cent of the original sample taken.

h NOTE :—Sodhana of this drag is to be done before use as described in the Appendix.

4y
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CONSTITUENTS—Essential oil, gum and resin,
PROPERTIES AND ACTION—

Rasa 3 Katu
Gupa ¢ Tiksna
Virya 5 Usna
Vipika Katu

Karma Rucya, Dipana, Picana, Anuloma_na, Krmighna, Vitakaphaprasamana, Hydya
IMPORTANT FORMULATIONS—Hingvastaka ciirna; Hingvadi carna; Hinguvacidi ciirpa.

THEIléAP_EUTIC USES— Agnimindya; Adhmana; Andha; Gulma; S§ilaroga; Udararoga; ‘Hydroga;
rmiroga. : ,

DOSE— 125 —500 mg of the drug.



L JATAMAMSI
Jatamansi consists of dried rhizome of Nardostachys‘ Jjatamansi DC.(Fam. Valeri-

~ anaceae); an errect perennial hetb, 10-60 cm high growing at an altitude of 3000-5000
- ™ on the sub-alpine Himalayan tracts. o -
- SYNONYMS —
Sansk, Marhsi, Jati Jatila
Assam. "t Jatamansi, Jatamangshi
Beng. S Jatamamsi '
Eng:-- """ Nardus root
Gy. v Baalchad, Kalichad
Hindi ;. Balchara '
“Kan. - _ RO Bhootajata, Ganagila maste
Kash.. i Bhutijata
Mal, . : Manchi, Jatamanchi
Mar, : o Jatamansi
© Ori.= . Jatamansi
Pynj. :  Billilotan, ‘Balchhar, Chharguddi
Tam :  Jatamanji
Tel, i Jatamamsi
Urdu : Sumbul-ut-teeb
DESCRIPTION—-

(a) Macroscopic—Dried rhizome dark brown, 2.5-7.5 cm long, cylindrical, covered with reddish-brown

fibres forming a net work, which are skeletons of sheathing leaf bases; fracture, brittle; internal
colour reddish-brown; colour, strongly aromatic; taste, acrid, slightly bitter._ :

(b) Microscopic—Transverse section of rhizome shows cork consisting of 2-5 layers of cells filled with

oil globules; cortex characterised by the presence of schizogenous canals; phloem in form of
patches of small cells; cambium ring distinct and continuous; xylem consists of vessles, scattered
individually or in rows of two or three vessels, with scalariform thickening; older rhizomes show
one or more stellate shaped rings of interxylary and medullary cork, completely or incompletely -
separating the rhizome into four to nine vascular strands by joining outer cork; each separated strand
encircled by a few layers of cork cell consisting of an outer cortex zone followed by two or more
functional vascular bundles, tissues in between the strands usually non-functional except for the cork

cells which act as storage organ for oil globule,

IDENTITY, PURITY AND STRENGTH —
Mentification—Shake about 2 g of ‘the powder with 5 ml of Alcohol (80 per cent) for ten minutes and

filter. Place one drop of the filtrate on a filter paper, dry and examine under ultra-violet light, a
bright, bluish-white fluorescene is visible, "

Foreign matter— ) Not more than 5 per cent, Appendix 2.2.2.
Total ash— Not more than 9 per cent, Appendix 2,2.3,
Acid-insoluble ash— Not more than 5 per cent, Appendix 2.2.4,

Alcohol-soluble extractive— Not less than 2 per cent, Appendix 2.2.6.
Water-soluble extractive— Not less than 5 per cent, Appendix 2.2.7.
Yolatile oil— _ Not less than 0.1 per cent, vjw Appendix 2.2.10,
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CONSTITUENTS—Essential oil and resinuous matter.
PROPERTIES AND ACTION—

Rasa g Tikta, Kasiya

Guna : Laghu

Virya ¢ Sita

Vipiaka : Katu

Karma : Tridosanut, Medhya, Varnya, Nidrajanana, Kusthaghna.

IMPORTANT FORMULATIONS— Jatamarhsyarka.
THERAPEUTIC USES— Kustha; Daha; Visarpa; Manasaroga; Anidra.
DOSE— 2 -3 g of the drug in powder form.

5—10 g of the drug for decoction.



JATIPHALA

Jatiphala consists of the endosperm of dried seeds (kernels of fruits) of Myristica
Jragrans Houtt. (Fam. Myristicaceae); dioecious or occasionally monoecious aromatic
tree, about 10-20 m high, found mostly in Tamil Nadu and to some-extent in Kerala,
Andhra Pradesh and Assam. ‘

' SYNONYMS—
Sansk.  :  JatiSasya, Jatiphala
Assam.  :  Jaiphal, Kanivish
Beng. - :  Jaiphala, Jaitri
Eng. ¢ Nutmeg
Guj. ¢ Jaiphala, Jayfar
Hindi. ¢ Jaiphal
Kan, ¢ Jadikai, Jaykai, Jaidikai
Kash, ¢ Jafal
Mal. - Jatika
Mar. ¢ Jaiphal
Ori. ¢ Jaiphal

Punj. ¢ Jaiphal

Tam. :  Sathikkai, Jathikkai, Jatikkai, Jadhikai, Jadhikkai
Tel. ¢ Jajikaya

Urdu ¢ Jauzbuwa, Jaiphal

DESCRIPTION

a) Macroscopic—Seed ellipsoid, 20-30 mm long and about 20 mm broad; externall ish-by

® sometimes marked with small irregular dark brown patches or minute dark points );féetleir::? sl’ljil;)h»nn
furrowed reticulately; a small light-coloured area at one end indicating the position of the racﬁcle){
a groove running along the line of raphe to the darker chalsza at the opposite end; surrounded
by a thin layer of perisperm with infoldings appearing as dark ruminations in the abundant greyish-
brown endosperm; embryo, in an irregular cavity, small with two widely spreading crumpled coty-
ledons and a small radicle; odour, strong and aromatic; taste, pungent and aromatic, y

(b) Microscopic—Transverse section of endosperm shows peripheral perisperm, of several layers of
strongly, flattened polyhederal cells with brown contents, or containing prismatic crystals:  innee
layer of perisperm .of thin-walled parenchyma about 40 w thick, infolding into the tissya of the
endosperm to form the ruminations containing numerous, very large oil cells with brown cell
walls, vascular strands; in the peripheral region, numerous small spiral vessels; large celled endosperm
parenchymatous with occasional tannin idioblasts, with thin brown walls, containiné numerous
simple, rounded and compound starch grains, with upto about 10 components usually 2-8, indjvi-
dual grains, upto 20y in diameter present, most of the cells with crystalline fat and often large’aleurone
grain in each cell, containing a rhombic protein crystal upto 12 . and small aleurone grains with
less regular crystalloids; embryo, of shrivelled and collapsed parenchyma,

IDENTITY, PURITY AND STRENGTH

Foreign matter— Not more than 1 per cent, Appendix 2.2.2,
Total ash— ‘ Not more than 3 per cent, Appendix 2.2.3,
Acid-insoluble ash— Not more than 0.5 per cent, Appendix 2.2.4,

Alcohol-soluble extractive— Not less than 11 per cent Appendix 2.2.6.
Water-soluble extractive— Not less than 7 per cent, Appendix 2 .2.7,
Ether-soluble extractive— Not less than 25 per cent v/w Appendix 2.2.8.
Volatile od—- Not less than 5 per cent v/w Appendix 2.2.10,
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CONSTITUENTS—Essential oil and fixed oil.
—— PROPERTIES AND ACTION—

Rasa 1 Tikta, Katu

Guns . Laghu, Tikspa

Virya : Usna

Vipaka 8 Katu |

Karma : eipana, Grahi, Mukhakledanasaka, Mukhadaurgandhyanasaka, Kaphavatipaha,
18y4

IMPORTANT FORMULATIONS— Jatiphaladi ciirna.

l
THERAPEUTIC USES— Atisara; Grahani; Chardi; Mukharoga; Pinasa; Kasa; §vasa; Sukrameha.
DOSE— 0.5—1.0 g of the drug in powder form.



KAMPILLA

Kampilla consists of glands and hairs of fruit of Mallotus philippinensis Muell.
Arg.(Ram. Euphorbiaceae); a very common perennial shrub or;sma]ftree foagd in

v ; ; mature fruits collected in February-March ;
‘reddish brown powder collected in cloth by shaking and rubbing the fruits with hands.

SYNONYMS — : [
Sansk. . :  Rajanaka, Kampillaka
Assam. . Lochan
Beng. ¢ Kamlagudi
Eng. ¢ Kamala
Guj. :  Kapilo

Hindi :  Kabila
Kan, ¢ Chandrahettu, Kapila, Kapilathettu

Kash, : Kameelak ‘

Mal. : ~ Kampippala, Kampipalu

Mar, ¢ Shendri, Kapila

Ori. . : Kamalagundi

Punj. :  Kamila

Tam. ¢ Kamala, Kampila

Tel. ¢ Kampillamu

Urdu : Kamila
DESCRIPTION—

(a) Macroscopic—Fine, granular powder, ‘dull-red or madder-red ébloured, floating on water.

(b) Microscopic—Under microscope glands appear depressed and globular, containing deep-red coloured
resin, secreted by many club shaped cell radiating from a common centre ; a number of stellate tricho-
mes present, trichomes thick-walled, branching lignified with smooth margins, yellow coloured, ar-
ranged in small radiating groups.

IDENTITY, PURITY AND STRENGTH—

Foreign matter— Not more than 2 per cent, Appendix 2.2.2.
Total ash— Not more than 6 per cent, Appendix 2.2.3,
Acid-insoluble ash— Not more than 4 per cent, Appendix 2.2.4.
Alcohol-soluble extractive—Not less than 50 per cent, Appendix 2.2.6.
Water-soluble extractive— Not less than 1.0 per cent, Appendix 2.2.7.

CONSTITUENTS—Resinous colouring matter (rottlerin).
PROPERTIES AND ACTION— !

Rasa : Katu

Gupa . Laghu, Ruksa, Tiksna

virya . :  Usna

Vipaka : Katu - L

Karma :  Virecana, Vrapapaha, Krmighna

IMPORTANT FORMULATIONS— Dhénvantara ghrta; Miéraka sncha.
THERAPEUTIC USES— Vibandha; Krmiroga; Adhmana; éulma; Vrapa.
DOSE— 0.5-1.0 g of the drug in powder form.

Nome—Sodhana of this drug is to be done before use, as described in Appendix.
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KANCANARA
Kaficanara consists of the dried, stem bark of Bauhinia variegata Blume (Fam

Leguminosae); a medium sized tree occuring in sub-Himalayan tract extendin
%%%Hk&ﬁemfemﬂmsomﬂn—m&—g—

SYNONYMS—
. Sansk, : Ke‘zﬁcgnﬁraka

Assam. Kancan, Kanchan ‘

Beng. ¢ Kanchana, Rakta Kanchana

Eng. : Mountain Ebony

Guj. :  Chanmpakati, Kanchnar, Kachnar

Hndi :  Kachanar, Kanchanar, Kachnar

Kan. ' : Keyu mandar, Kanchavala

Kash. : Kalad

Mal. ¢ Chuvanna Mandharam

Mar, : Kanchana, Raktakancana

Ori. ¢ Kachana, Kaniara

Punj., :  Kanchnar

Tam. :  Sigappu mandarai, Sihappu mantarai

Tel, . ¢ Deva, Kanchanam
DESCRIPTION—

(a) Macroscopic—Bark, dark brown, sometimes with silvery patches, rough, compact, exfeliating in woody
strips and scales, outer surface with small transverse and longitudinal ctacks, internal surface white;
taste, astringent.

(b) Microscopic—Transverse section of mature stem bark shows a wide stratified cork; outer cork
composed of thin-walled, slightly compressed, yellow brown cells followed by a number of layers
of brown coloured cells, inner cork composed of transversely elongated orange brown cells; cork
interrupted at certain places due to formation of rhytidoma; some secondary cortex composed
of 15 or more rows of transversely elongated to circular, thin-walled, parenchymatous cells ; some
secondary cortex cells contain orange brown contents; groups of stone cells found scattered in this
region, occasionaily arranged in I-7 or more tangential rows ; pericyclic fibres, thick-walled with
narrow lumen, scattered in secondary cortex in singles or in groups; secondary phloem consists
of sicve tabes, companion cells, phloem parenchyma and fibres traversed by funnel shaped med. llary
says; phloem fibres arranged in radial rows throughout phloem region; prismatic and rhombaidal
crystais of calcium ¢ xalate abundantly found in phloem and secondary cortex regions, very rarely
found in cork celis, cluster crystals also present in secondary cortex and secondary phloem, crystal
fibres also found in secondary phloem. )

Powder—Powder pinkish; uqder r_nicroscope showing abundant crystals of calcium oxalate, sclereids
in singles or in groups with wide lumen, bits of fibres, cork and secondary cortex cells, containing
coigured content, and numerous crystal fibres, g

l,l')EN’!‘l'i'Y, FURITY AND STRENGTH—

Horeign matter — Net more than 2 per cent, Appendix 2.2.2.
Total ash— . Not more than 11 per cent, Appendix 2.2.3.
Acid-insoluble ash-— Not more than 0.2 per cent, Appendix 2.2.4.

Alcool-solulle extractive—Not less than 2 per cent, Appendix 2.2.6,
Ve ater-soluble cxiractive— Not less than 6 per cent, Appendix 2.2.7.
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CONSTITUENTS —Tannins,
PROPERTIES AND ACTION—

Rasa : Kasaya

Gupa ¢ Laghu, Riksa

Virya : Sita

Vipagka : Katu

Karma :  Tridosahara, Grahi, Dipana, Gandavyddhihara

IMPORTANT FORMULATIONS— Kaficanaraguggulu,
THERAPEUTIC USES— Kymiroga; Gandamila; Apaci; Gudabhrarsa; Vrana.
DOSE~—$20—30fg of the drug for decoction.
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KANKOLA

Karkola consists of mature, dried fruits of Piper cubeba Linn. f, (Fam. Piper-
aceae); woody, climbing, perennial with dioeceous flowers in spike, cultivated to a
small extent in India, specially in the Karnataka state; fruits collected when maturs
but still unripe and carefully dried.

SYNONYMS — :
Sansk. ~ :  Kankolake, Cingsana, Cinatiksna, Kakkola, Kankolika
Assam. :©  Kakkol, Kababcheni . o
Beng. :  Kababchini, Sugandhamaricha
Eng. ¢ Cubebs, Tailed Pepper
- Gy ¢ Chanakabab, Chinikabab

Hindi ¢ Seetalchini, Kababchini
Kan. : Gandhamenasu, Balamenasu
Kash, . Kushfal, Kababchini

Mal. ¢ Cheenamulaku, Takkolam, Valmulaku
Mar. H Kankol

Ori. :  Kababchini
Punj. :  Kababchini, Sardchini
Tam. ¢ Vaali milaku, Valmilagu
Tel. ¢ Chalavamiriyalu, Tokamiriyalu
Urdu :  Kababchini ’
DESCRIPTION— : &

(a) Macroscopic—fruit wrinkled, rounded, 5-7 mm in diameter, light brown to dark brown, about.7 mm
long stalk attached; pericarp red to slightly brown, testa fused with pericarp; fruit hard and stony
albumen white and oily; odour, aromatic and characteristic; taste, pungent and slightly bitter.

(b) Miscroscopic—Transverse section of fruit shows an outer layers of epidermis, externally covered with
thick cuticle, a row of 2-5 small, crushed, brown and thick-walled cells below; mesocarp composed
of large, thin-walled parenchymatous cells, oil cells and vascular bundles; endocarp of multi-layere:!
sclereids heavily lignified with narrow lumen; testa and tegmen composed of elongated cells, tegmen
cells hyaline and kernel cells greyish in colour. ’

IDENTITY, PURITY AND STRENGTH—

Foreign matter— Not more than 2 per cent, Appendix 2,2.2,
Total ash— Not more than 8 per cent, Appendix 2.2.3.
Acid-insoluble ash— Not more than 1 per cent, Appendix 2.2.4.

Alcohol-soluble extractive—Not less'than 14 per cent, Appendix 2.2.6.
Water-solubleextractive— Not less than 11 per cent, Appendix 2.2.7.

CONSTITUENTS—Essential oil (cubebin).

PROPERTIES AND ACTION—
Rasa : Katu, Tikta
Guna ¢ Laghu, Tiksna
Virya 1 Uspa
vipika - Katu’ _ . ,
Karma :  Dipana, Picana, Rucya, Kaphavatahara, Mukha\giaurgandhyahara, Vasti$odhana
IMPORTANT FORMULATIONS— Dasamiilarista; Kumaryasava.
THERAPEUTIC USES— Aruci; Mikharoga; Miitrakrcechra; Sila.

DOSE— 1—2 g of the drug in powder form.




KANTAKAR!

Kantakari consists of mature, dried whole plant of Solanum surattense Burm.
f., Syn. Solanum xanthocarpum Schrad. & Wendl, (Fam. Solanaceae); perennial,
very prickiy diffused herb of waste land, found throughout India.
SYNONYMS — i ‘
Sansk. - : Vyaghrl, Nidigdhika, Ksudra, Kanfakarika, Dhavani, Nidigdhd, Duspar$a

Assam. . Katvaedana, Kantakar
Beng. ¢ Kantakari

Eng. ¢ Febrifuge plant

Gyj. ¢ Bharingani

HMindi  :  Katai, Katali, Ringani, Bhatakataiya, Chhotikateri
Kan. 3 Nelagulla, Kiragulla
Mal. ¢ Kantakari chunda

Mar. :  Bhauringani, Kataringani :
Ori. ki Bhejibaugana, Ankarati, Chakada Bhoji
Punj. ¢ Kandiari

Tam. ¢ Kandangatri, Kandankatri, Kandanghathiri
Tel s Nelamulaka, Pinnamulaka, Mulaka, Chinnamulaka, Vakudu

PESCRIPTION—
(a)” Macroscopie—

Root—10—45 cm long, few mm to two cm in diameter, almost cylindrical and tapering, bearing
a number of fine longitudinal and few transvcrse wrinkles with occasional scars or a few lenti-
cels and small rootlets, transversely smoothened surface shows a thin bark and wide compact
cylinder of wood; fracture, short; taste, bitter. '

Stem—herbaceous, prickly with prominent nodes and internodes, green when fresh, young branches,
covered with numerous hairs, mature ones glabrous, furrows more prominent in young stem
appearing almost circular towards basal region, stem pieces 8—10 mm thick of variable length,
external surface light green, when dry, surface yellowish green and smooth, transversely smooth-
-ened surface shows a very thin bark and prominent wood, centre shows a large and distinct,
pith, mature and dry stem often with hollow pith; fracture short to slightly fibrous.

Leaves—petiolate, exstipulate, - ovate—oblong or elliptic, sinuate or sub-pinnatifid, sub-acute
hairy; 4-12.5 cm long and 2-7.5 cm wide; green; veins and midrib full with sharp prickles;

P Aigtinnas
odour and faste not distinct,

Flower—ebracteate, pedicellate, bisexual, pentamerous, regular, complete, bright blue or bluish purple;

" calyx—persistent, g- mosepalous, tube short, globose, linear—lanceolate, acute, hairy, 0.5-1.3 cm
long and densely prickly; corolla—gamopetalous, lobes deltoid, acute, hairy; " 1-2 ¢m long
and purple in colour; stamens 5, epipetalous, basifixed, filament short 1—1-5 mm long; anther,
oblong lanceolate, 0.7-0.8 cm long; ovary superior, ovoid, glabrous, bilocular with axile,
placentation having numerous ovules.

Fruit—berry, globular, measuring 0.8-1 cm in diameter, surrounded by persistent calyx at base
unripe fruits variegated with green and white strips; ripe fruit shows different yellow and white
shades.

Seeds—circular, flat, numerous,’ embedded;in afleshy mesocarp,; about 0.2 cm in diameter. slahegys
taste, bitter. and acrid. )

£{b) Microscopic— ,
Robi—transverse scction of mature root shows cork composing of 3-6 layers of thin-walled, rectan-
gular and tangentially elongated cells; cork cambium single layered followed by 6-15 layers of
thin-walled, tangentially elongated to oval or circular parenchymatous cells; stone cells ~ either

single or in groups of 2-20 or even more present in this region; secondary phloem composed of
sieve elements and phloem parenchyma traversed by medullary rays; stone cells present in
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singles Or in groups of 2-20 or more in outer, and middle phloem regions; phloem rays 1.4
cells wide and 2-22 cells high; cambium 3-5 layered of thin-walled rectangular cells; xylem com-
posed of vessels, tracheids, fibre trachieds, parenchyma and trasversed by meduﬁary rays,
all elements being lignified; ids wi its; i i

pits; xylem parenchyama rectangular or lightly elongated with simple pits and rarely with re-
ticulate thickening; xylen'rays 1-3 cells wide and 1-20 cells high; microsphenoidal crystals of
calcium oxalate as sandy masses and simple starch grains present in secondary cortex, phloem
and medullary. rays.

Stem—transverse section of mature stem, 1.5-2 cm thick consists of 6-12 layers of cork of thin- walled
somewhat rectangular cells; epidermis remains intact for a long time; secondary cortex consists.
of 7-11 layers of parenchymatous cells, some cells thickened and lignified forming stone cells;
primary cortex remains intact even in quite mature stage but later gets crushed; pericyclic fibre,
occur singly or in small groups of 2-3; secondary phloem consists of sieve elements, parenchyama,
a few fibres, stone cells and traversed by phloem rays; fibres found scattered in singles or in
small groups in outer and middle phloem region; inner phloem devoid of fibres; stone cells.
present in singles or in small groups of 2-4; phloem rays, 1-2 or rarely 3 cells wide; cambium
composed of' 2-3 layers; xylem consists of vessels, tracheids, patenchyma, fibres and traversed by
xylem rays; vessels vary greatly in shape and size and show bordered pits; tracheids elongated
with jrregular walls and bordered pits; fibres much elongated, thick-walled and lignified with
tapering and pointed ends, some having truncated ends or bifurcated at one or both ‘ends with
a few simple pits; trancheids fibrés smaller than fibres, with both ends tapering and have re-
ticulate thickening;'xylem parenchyma cubical to rectangular with simple or bordered pis
or reticulate thickening; xylem rays conspicuous by their pitted thickenings, longer size and
radial elongation of cells, 1-2 or rarely 3 cells wide and 2-25 cells high; internal phloem composed
of sieve elements and parenchyma, forming more or less continuous band and embedded in
perimedullary zone; a few phloem fibres similar to those of outer phloem region also pre-
sent; central region occupied by a large pith; micr sphenoidal crystals of calcium exalate ag,
sandy masses and simple starch grains present in cortex, secondary cortex, phloem, medullary
rays and pith cells.

Leaves— .

(i) Petiole—transverse section of petiole shows circular to wavy outlines; epidermis single layered,
‘covered externally by a thick cuticle; hypodermis consists of 3-4 layers of collenchymatous
cells; one large-crescent-shaped, bicollateral, central vascular bundle and two small lateral
bundles present; rest of tissue of petiole composed of polygonal, angular, thin-walled, paren-
chymatous cells; epidermis shows mostly stellate and rarely uni to tricellular hairs,

(i) Midrib—transverse section of midrib shows a biconvex structure; epidermis on either
side covered externally by a thick cuticle; below epidermis 3-4 layers of collenchyma present;
stele composed of crescent-shaped, bicollateral, central vacscular bundle and two small
lateral vascular bundles; rest of tissue composed of thin-walled, parenchyma, some
stellate hair present on epidermis.

(iii) Lamina—transverse section shows dorsiventral structure; epidermis on either side, wavy
in outline, covered externally by a thick cuticle; on upper side mesophyll composed of"
a single layered palisade and 4-6 layers of loosely drranged spongy parenchyma; some stel
late hairs (4-8 armed) present on both sides of epidermis; anisocytic stomata present on
-both surfaces; vein-islet number 46-80 on lower epidermis (mean 63), 61-80 on upper
epidermis (mean 70); stomatal index 20-25 (mean 22.5) on lower epidermis, 14-24 (mean

19) on pupper epidermis, palisade ratio 1.7-4 (mean 2.85).

Fruit—transverse section of mature fruit shows single layéred epidermis, covered externally by a
thin cuticle; 1-2 layers of collanchyma present below epidermis; mesocarp composed of thin-
walled, oval to polygonal cells; some fibre vascular bundles present scattered; seed consists of
thick-walled radially elongated testa, narrow endosperm with embryo; some cells of endo-
sperm contain oil globules.

Powder—Greenish; under microscope shows single or groups of stone cells, groups of aseptate fibres
with tapering ends, pitted vessels, groups of spongy parenchymia, fragments of palisade tissue, aniso-
cytic stomata, stellate hairs and, simple, rounded to oval starch grains measuring 2.75-11 win i

IDENTITY, PURITY AND.STRENGTH—

Foreign matter —Not more than® 2 per cent, Appendix 2.2.2,
Total ash —Not more than 9 per cent, Appendix 2.2.3.
Acid-insoluble ash —Not more than 3 per cent, Appendix 2.2.4.

Alcohol-soluble extractive —Not less than 6 per cent, Appendix 2.2.6.
Water-soluble extractive —Not less than 16 per cent, Appendix 2.2.7.
{
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CONSTITUENTS—Glucoalkaloids and sterols.
PROPERTIES AND ACTION—

Rasa g Katu, Tikta

Guna 3 Laghu, Riiksa

Vi‘rya 3 Usna

Vipaka : Katu

Karma :  Dipana, Pacana, Amadosanisaka, Kanthya, Sothahara

IMPORTANT FORMULATIONS— Kantakiryavaleha; Paficatiktaka ghrta; Vyaghrlharitaki.
THERAPEUTICUSES— Svasa; Kasa; Jvara; Aruci; Pinasa; Parévasiila; Svarabheda.
DOSE— 20—30 g of the drug for decoction.
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KANYASARA

Kanyasara consists of dried juice of leaves of Aloe barbadensis Mill, Syn. Aloe
~vera.Tourn. ex Linn; Aloe indica Royle. (Fam. Liliaceae); shrub planted in many
Indian gardens and found growing throughout India. v ‘
SYNONYMS— : .
Sansk.. . :  Kumirirasasambhava, Sahisira
Assam, Musabhar, Machambar
‘Beng. ~  : - Ghritakalmi o

" Eng. “: Indian Aloe
Guj. :  Eliyo, Eariyo -
Hindi © : = Musabhar, Elva
Kan. : Karibola, Lolesara satva, Lovalsara, Lolesara
Kash. : Mussabbar, Siber
Mal. "+ - Chenninayakain
- Mar. : Korphad -

. Ori. : - Musabara . o
Punj. - -Kalasohaga, Mussabar, Alua -
Tam. ¢ "Kattazhi, Satthukkathazhai
Tel. :  Musambaram - :
Urdu : “Musabbar, Ailiva, Siber

BPESCRIPTION— ‘

“(a) Macroscopic—Dark chocolate brown, to black, compact, ii;regular masses; surface dull, opaque with
slightly vitreous appearance; odour, characteristic; taste, nauseous and bitter.

. 1

{b) Microscopic—Powder when mounted in glycerin or lactophenol . and examined under the micro-

scope 1;vsh(,)ws innumerable crystalline, yellowish-brown to chocolate coloured particles of varying size

_and shape. . .. - )

IDENTITY, PURITIY AND STRENGTH-- i
dentification—Mix 0.5 g with 50 ml of water, boil until nearly dissolved, cool, add 0.5 g of Kieselguhr,

and filter, to the filtrate apply the following tests— ) )

(i) Heat 5 ml of filtrate with 0:2.g of Borax until dissolved, add a few drops of this solution to a

test-tube nearly filled with Wafér, a green fluorescence is produced.

(ii) Mix 2 13111 oi(‘1 filtrate with 2 ml of a freshly prepared solution of Bromine, a pale yellow prccipitét;e
is. produced. ’ )

Foreign matter - —-Not more than 2 ber cent, Appendix 2.2.2; .
Total ash ~—Not more than 5 per cent, Appendix 2.2.3.
Acid-insoluble ash —Not more than 2 per cent, Appendix 2.2.4."

Alcohol-soluble extractive —Not less than 80 per cent, Appendix2.2.6.
Water-soluble extractive —Not less than - 60 per cent, Appendix 2:2.7. :

Moisture content . —Not more than 10 per cent of its' weight when dried to constant weight
‘ o at 105°, Appendix 2.2.9.
CONSTITUENTS—Anthraquinone, glycoside. k

PROPERTIES AND ACTION—

Rasa Q Tikta

Gupa  : . Riksa

Virya s Usna »

Vipaka . : Katu : : ,

Karma :~  Bhedi, Pittanirharana, Rajahpravartaka, Jvaranut B
IMPORTANT FORMULATIONS— Rajahpravartini vati; Cukkumtippalyadi gutika.
THERAPEUTIC USES— Udararoga; Kastartava; Jvara; Yakydvikira.

' DOSE— 125500 mg of the drug in powder form.:
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KARANJA

Karafija consists of seeds of Pongamia: pinnata (Linn.) Merr, Syn. ’Pot; amia
glabraVent. (Fam. Leguminosae) ; a medium sized glabrous iree with a shortgbole

-and spreading crown and found almost throughout India upto an aititude of

1200 m.
SYNONYMS— o
Sansk.  :  Karaflj"ka, Naktamala, Naktahva, Ghrtakarafija
Asgsam.  :  Korach : K :
Beng. .+ Nata Karanja, Dahara Karanja
Eng. . : Smooth leaved pongamia
Gyj. "¢ Kanaji, Kanajo
Hindi.  ~:  Dithouri, Karuaini
* Kan, :  Honge, Hulagilu
. Mal. ¢ Avittal, Ungu, Unu, Pungu
Mar. ¢ Karanja R
Ori. . : Kamja
Pulnj. ¢ Karanj T
Tam, . Pungan, Pongana
Tel, : . Lamige, Kanuga
Urdu - @ Karanj !
} DESCMON—

(2) Macroscopic—Seed usually one and rarely two, elliptic or remif'orm in shape, 1 .7—2.0 cm long and
1.2-1.8 cm broad, wrinkled with reddish leathery testa; micropylar end of cotyledons slightly de-
pressed while other side semi-circular in shape. ' : ‘

(b) Microscopic--Transverse section of seed shows, testa composed of a layer of palisade like outer epider-
. mis, filled with brown pigment, covered éxternally with. a thick cuticle, a layer of large, thin walled,

- somewhat rectangular cells, 2-4 layers of thick-walled parenchyma cells, a few rows of cells with small
inter-cellular spaces, 2-3 layers of thick-walled elongated cells; a few layers of spongy parenchyma,
having large inter-cellular spaces, a number of parenchyma cells containing brown pigment; coty-
ledons composed of Outer layer of epidermis with cylindrical cells, externally coveted with thin.cutigle;
epistermis followed by rectangular to polygonal cells of mesophyll, filled with “globules,  -also present

. - sca iqred in this region, ‘
IDENTITY, PURITY AND STRENGTH— 8 -
- Foreign matter - —Not more than - 1 per cent, Appendix 2.2.2.

Total ash - —Not more than 3 per cent, Appendix 2.2.3,
Acid-insoluble ash —Not more than 0.1 per cent, Appendix 2.2.4.

Alcohol-soluble extractive —Not less than 23 per cent Appendix 2.2.6.

Water-soluble extractive * —Not less than - 13 per cent Appendix 2.2.7. -
CONSTITUENTS—Fixed oil, flavones and traces of esseatial oil. ' '

PROPERTIES AND ACTION— ’
Rasa : Katu, Tikta

Gupa' ¢ Tiksha -

Virya : - Usna .

Vipigka : Kafu ot toas e
Karma = :-  Kaphavataghna, Krmijit, Kusthaghna, Vrapasodhana

* THERAPEUTIC USES—Vraga; Kymi; Kustha.
DOSE- 0.25 g of the drug in‘powder form
510 g of the drug for decoction.j

_ IMPORTANT FORMULATIONS— Aragvadhadi kvath oirpa; Pathyadilepa,
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KARVIRA ‘

- Karavira consists of dried leaves of Nerium indicum Mill. Syn. Nerium odorum
Soland (bam.Apocynaceae); a large evergieen woody shrub with milky juice, found
throughout the year in upper Gangetic plains, Himalayas, from Nepal to Kashmir
upto 2000 m, Central and Southern India; also cultivated near temples and gardens.

SYNONYMS—
Sansk. : ~ Hayamaraka, ‘Harapriya; Aévanﬁe'ira ‘
Assam s Karbira, Karavi, Karvir
Beng :  Karavi, Kalkephul
Eng. ¢ Indian Cleander
Guj. :  Kanera, Karena, Karen
Hindi :  Kaner ‘ )
Kan. :  Kanagalu, Kanagile
Kash. . Gandeela, Gandula '
Mal. . Kanave eram, Arali, Kattalari
Mar. :  Kanher
Ori. +  Kaniara, Kaniar
Punj. ¢ Kaner

Tam., +  Arali, Alari, Aatrulari
Tel. : Ganneru
Urdu ¢ Kaner

DESCRIPTION—

(a) Macroscopic— Leaves exstipulate, linear, lanceolate, 10—20 cm long and upto 2.5 cm wide, thick
dark green and shining above and dotted beneath; venation unicostate, reticulate with midrib being
stout and the secondary veins arising 1n very large number, running parallel; stomata ano-

- mocytic.

(b) Microscopic— ) _
Petiole—transverse section of petiole shows a single layer of epidermis covered externally by thick
cuticle, epidermal cells elongate to form unicellular, non-lignified and non-glandular hairs; a wide
zone of cortex, composed of 4—7layers of collenchymatous cells and a wide zone of parenchyma
follows the epidermis; parenchymatous cells thin-walled, more or less isodiametric with inter-
cellular spaces, some cells contain rosette crystals of calcium oxalate; petiole receives three vas-
cular bundles from stem, central one large and crescent shaped while other two much smaller
and somewhat circular present on each side of central vascular bundle; phloem present on upper
side and xylem on lower side with usual elenients. ‘
Lamina—transverse section of lamina shows an isobilateral structure, upper epidermis composed of
penta Or hexagonal parenchymatous cells, externally covered with thick cuticle, below upper epider-
mis. 2—3 layers of hypodermis present; palisada 3—4 layered composed of elongated and com-
pactly arranged cells; vascular strands also seen in between palisade and spongy parenchyma
spongy parenchyma filled with chlorophyll; towards lower surface 2—3 layered palisade, below
which parenchyma and . lower epidermis present, lower epidermis also coated with the cuticle
externally; in lower surface many pits possessing stomata, unicellular, non-glandular and
non-lignified  trichomes; rosette crystals of calcium oxalate present throughout lamina; average
palisade ratio 4:1. : : ’

Note—Sodhana of this drug is to be done before .use as described in the appendix.
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Midrib—transverse section of midrib shows epidermis composed of a layer of cells, externally covered
with cuticle, some epidermal cells on upper and lower sides form unicellular hairs; between
epidermis and parenchyma 2—4 rows of thick-walled cells, more prominent towards lower side;
some parenchymatous cells contain rosette crystals of calcium oxalate; laticifers found scattered
singly or in groups of 2 in this region, beneath the vascular bundle a stiip of fibres present,
vascular bundle ‘U’ shaped, xylem being towards lower side and phloem towards the upper
consists of tracheids, vessels and parenchyma; vessels with end-openings, rarely with side
openings tracheids many with spiral, annular or reticulate thickenings on their walls.

INDENTITY, PURITY AND STRENGTH—

Foreign matter — Not more than |2 per] cent, Appendix 2.2.2.
Total ash — Not more than 9 per cent, Appendix 2.2.3
Acid-insoluble ash — Not more than 1 per cent, Appendix 2.2.4.,
Alcohol-soluble extractive — Not less than 20 per cent, Appendix 2.2.6,
‘Water-soluble extractive =~ — Not less than 20 per cent, Appendix 2.2.7.
CONSTITUENTS—Cardiac glucoside (oleandrin).
PROPERTIES AND ACTION—
Rasa H Katu, Tikta, Kasdya

Guna . Tiksna, Laghu, Riksa

Virya : Usna

Vipika Katu

Prabhava : Hrdya ‘

Jvardpaha,” Caksusya, Kusthaghna, Kandighna, Krmighna, Vrandpaha, Svisahara

Karma
IMPORTANT FORMULATIONS— Kaisisadi taila.®
THERAPEUTIC USES— Jvara; Vrana; Kustha; Kandu; Kymiroga; Netraroga; Tamakagvasa; Hrdroga,

DOSE*— 30—125 mg of the drug in powder form.

#*Dose should not exceed the higher limit,

$2—364 Deptt. of Health/ND/86



KARXKATASRNGI

Karkata§rigi consists of gall-like excrescences formed by insects on the leaves.
petioles and branches of the plant Pistacia chinensia Burgo, Pistacia integerrima Stew.
EX Brand Rhu uccedaned inn m. Anacardiaceas 4'.."“. cason,;
growing on the steps of Western Himalayas from Indus to Kumaon at an altitude
of 350-2400 m, often cultivated in Punjab plains.
SYNONYMS— ‘

Sansk.  :  Sphgi, Visagi, Karkata

Assam.  :  Kakiasrngi

Beng. ¢ Kankda Shringi

Eng. : Crab’s claw

Guj. :  Kakada shing, Kakada singi

Hindi : Kakadasingi, Kakarasingi, Gheekadava

Kan., : Kakadasingi, Karkatakasringi

Kash, ¢ Kakkar, Kamaladina

Mal. :  Karkatasringi

Mar, ¢ Kakadshingi

Ori. ¢ Kakadashrungi, Kakadashringi

Punj. ¢ Kakar, Kakarsingi

Tam- ¢ Karkata singi

Tel. : Kakarsingi, Karkatakashrungi

Urdu ¢ Kakrasinghi
DESCRIPTION—

(a) Macroscopic—Dried galls hard, hollow, horn-like, thin-walled, generally cylindrical, tapering at both
the ends, greyish brown externally and reddish brown internally; size varies from 2.5—30.0 cm or
more, each gall contains numerous dead insects; odour, terebinthine; taste of powdered galls, stron-
gly astringent and slightly bitter.

(») Microscopic— Transverse Fsection of gall shows the collapsed epidermis on both the sides, cpi-
dermal cells thm-walled;'tangentially elongated; ground tissues thin-walled and oval or circulat, the
outer two layers tangentially elongated while between vascular bundles radially elongated, outer few
layers and some . of cells of ground tissue filled with yellowish brown contents; vascular bundles
scattered throughout the ground tissues in two rows, consist of phloem accompanied by a large tannin
sac in each vascular bundle.

Powder—Powder greyish brown; under microscope, shows orange yellow colour isolated or associated
fragments of xylem vessels and ground tissues. '

IDENTITY, PURITY AND STRENGTH-—-

Foreign Matter —- Not more than 2 psr cant, Appendix 2.2.2.
Total ash — Not more than 7 pzr cent, Appendix  2.2.3,
Acid-insoluble ash — Not more than 0.2 per cent, Appendix  2.2.4.

Alcohol-soluble exctrative — Not less than 30 per cent, Appendix  2.2.6.
Water-soluble extractive — Not less than 30 per cent, Appendix  2.2.7.

CONSTITUENTS—Essential oil, tannins and resinous matters.

PROPERTIES AND ACTION—
Rasa : Kasiya, Tikta
Guna 3 Guru
Virya : Usna
Vipika :  Kafu -
Karma ¢ Kaphavatahara, Kasahara, Urdhvavitajit, Hikkanigrahana

IMPORTANT FORMULATIONS— Balacaturbhadriki ciirna.
THERAPEUTIC USES— Jvara; §visa; Kasa; Hikka ; Ksaya; Aruci; Chardi.
DOSE— 3—6 g of the drug in powder form,
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KARPASA

- Karpasa consists of seeds (devoid of lint) of Gossypium herbaceum Linn, (Fam,
Malvaceae); an annual or perennial shrub, 0.6 --2.4 m high, extensively cultivated
in India,

SYNONYMS—

Sansk. . Tundakesl

Assam. ©  Karpasa, Tula

Beng. ¢ Cotton plant seed

Eng. ¢ Bona, Kapasia

Hindi ¢ Kapasa, Binaula

Kan. : i

Mal. 3 Karpasi, Panji Karpasam

Mar. ¢ Sarki

Tam. : Parutti kkoottam

Tel. : Patti ginga

Urdu :  Pambadana, Habb-ul-Qutn
DESCRIPTION—

(a) Macroscopie—Seed, dark brown, ovoid, 0.3—0.6 cmin diameter; minute, shallow, longitudinal groa-
ves arise from funicular region of seed; taste, slightly bitter,

{b) Microscopie—Transverse section of mature seed shows, two integuments forming seed coat; outes

" integument differentiated into epidermis, a wide zone of parenchyma and a hyaline layer; epidermis
single layered; sometrichomes arise from epidermis and form lint and fuzz hairs; lint hairs elongated
with thin wall and wide lumen; fuzz hairs thick-walled with narrow lumen; parenchymetous zone
consists of 4—8 layers of reddish-brown cells; a few vascular bundles embedded in this zone; hyaline
layer consisting of 2—3 layers of tangentially elongated, cubical, thick-walled cells; inner integument
composed of palisade and parenchyma; palisade cells compactly arranged and colourless; paren=
chyma many layered of tangentially elongated cells with deep reddish-brown contents; cotyledcns thin,
Jarge and folded; upper epidermis of cotyledon, sigle layered, externally covered with cuticle followed
by 1 or 2 layered palisade like cells of mesophyll; beneath this zone, mesophyll cells show elongated to
rounded structure without inter-cellular spaces; lower epidermis single layered, cubical or oval, cover-
ed with cuticle; some lysigenous glands filled with yellowish-brown contents also found scattered in
mesophyll region, starch and calcium oxalate crystals absent.

Powder—Brown; under microscope shows palisade cells, thin-walled mesophyll cells, deep brown
contents and hairs, pieces of testa and fuzz intact, .

IDENTITY, PURITY AND STRENGTH—

Foreign matter — Not more than 2 per cent, Aspendix 2.2.2,

Total ash — Not more than 5 per cent, Appendix 2.2.3.

Acid-inscluble ash — Not more than 0.1 per cent, Appendix 2.2.4.

Alcohol-Soluble extractive — Not less than 14 per cent, Appendix 2.2.6,

Water-solubie extractive.  — Not less than 8 per cent, Appendix 2.2.7.
CONSTITUENTS—Fixed oil, resin and sterols. :
PROPERTIES AND ACTION— ‘

Rasa : Madhura

Guna R Snigdha, Guru

Virya : Sita

Vipagka :  Madhura

Karma 3 Stanyajanana, Vysya, Kaphakara, Hrdya
IMPORTANT FORMULATIONS— Kirpisasth~2di taila.

THERAPEUTIC USES— Diha; Srama; Bhrinti; Mirccha; Stanyaksya.

DOSE— 3—6 g of the drug in powder form.
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KASERU

K aeru consists of rhizome of Scirpus kysoor Roxb. (Fam. Cyperaceae); a weed
commonly found on the margins of ponds and swampy places throughout India.

SYNONYMS-—-
Sansk. : Kaseruka
Assam, Kaheru
Beng. s Keshura

Eng. s Water chestnut
Guj. : Kasela, Kasola
Hindi Kaseru .
Kan, 3 Kasure gadd, Kaseruva, Kothigadde
Mal, .. Kazhi Muthanga
Mar, ¢ Kasara, Kachera, Kachora
Ori. +  Kasaru Kawda, Kasaru Kanda
Punj. 3 Kaseru
Tam. 1 Gundatigagaddi
Tel. :  Guntatungagaddi
Urdu : Kaseru
DESCRIPTION—

(a) Macrosopic—Rhizomes, oval to cylindrical, often branched having a number of transverse rings;
black coloured roots and rounded scars; black externally and cream coloured internally; odous,
aromatic; taste, bitter.

(b) Microscopic—Tranverse section of rhizome shows epidermis of collapsed and brown coloured ceifs;
hypodermis, 4—38 cells with thick brown cell walls, followed by a wide zone of cortical ground tissue
of oval to roundéd, thin-walled, parenchymatous cells, filled with oval to spherical starch grains; encir-
cled by sclerenchymatous sheath; vascular bundles, found ‘scattered throughout cortical ground
tissue; endodermis consists of brown coloured cells with heavy thickenings on thier walls, enclosing
a wide central stelar ground tissue with a number of scattered vascular bundles of closed, collateral
type, encircled by sclerenchymatous sheath; stelar ground tissues of rounded to oval, thin-walled
and parenchymatous cells, containing oval to spherical starch grains; a number of secretory cels
with orgage-brown contents found throughout cortical and stelar ground tissue.

Powder—Light brown; under microscope shows abundant round to oval starch grains and orange-yellow
pigments; fragments of xylem vessels with annular thickenings and thin-walled, parenchymatous

tissue.

IDENTITY, PURITY AND STRENGTH—
Foreign matter — Not more than 2 per cent Appendix 2.2.2,
Total ash — Not more than 8 per cent, Appendix 2.2.3,
Acid-insoluble ash - — Not more than 3 per cent, Appendix 2.2.4.

Alcohol-soluble extractive — Not less than 4 per cent, Appendix 2.2.6.
Water-soluble extractive = — Not less than 9 per cent, Appendix 2.2.7.

CONSTITUENTS—Starch, saponins, sugars and progesterone.

PROPERTIES AND ACTION—
Rasa : Madhura, Kasiya
Guna : Gurn
Virya - : Sita
Vipaka :  Madhura
- Karma :  DPittaghna, Dahaghna, Sukrakara, Stanyakara, Caksusya, Grahi, Rucikara

TMPORTANT FORMULATIONS— Saubhagyasunthi. ‘
THERAPEUTIC USES— Daha; Netraroga; Aruci; Atisira; Sukraksya; Stanyaksaya; Daurbalya,
DOSE— 5—10 g of the drug in powder form.
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KETAXKI

Ketaki consists of dried, underground roots of Pandanus tectorius Soland; ex-
Parkinson (Fam. Pandanaceae); a densely branched shrub, rarely erect found along
the coast of India and Andaman Island and sometimes cultivated in gardens.

also.

SYNONYMS—
_ Sansk. 3 Sucikdpugpa
Assam. :  Katki
Beng. : Katki
Eng. H Screw pine
Guj. 3 Kevado
Hindi ¢ Kevada

Kan. +  Kadajlmudu, Talehuvu
Mal, ¢ Pookaitha
Mar. : Kewda ,

Ori, : Ketaki, Kia

Pupnj. 3 Keora

Tam. :  Tazhai

Tel. ' Mogali
DESCRIPTION—

(a) Macroscopic—Root pieces, 2—6 cm long, 0.3—2 cm in diameter, cylindrical, rusty or yellowish-browa
to grey, surface smooth except for protuberances at certain places, papery cork, surface uneven easily
peelable exposing a fibrous surface; fracture, usually unbreakable, ’

(b) Microscopic—Transverse section of mature root shows a wide zone of stratified cotk, exfoliating at
places, consisting of rectangular, thin-walled, tangentially elongated, radially arranged cells up
few layers filled with reddish-brown contents, remaining cells colourless; cortex, a wide zone of mu,‘f&f
ed cells with fibre groups towards central and middle region, cells obliterated at places; endodermis
barrel-shaped, slightly thick-walled; pericycle and phloem not distinct; xylem forms bulk of root consi-
sting of vessels, fibres and parenchyma; medullary rays not distinct; vessels show annular or pitted
thickening; fibres thick-walled, elongated having a few simple pits.

Powder—Yellowish-brown; under microscope shows fragments of corks, xylem vessels and fibres.
IDENTITY, PURITY AND STRENGTH—

Foreign matter — Not more than 2 per cent, Appendix 2.2.2.
Total ash — Not more than 11 per cent, Appendix 2.2.3.
Acid-insoluble ash — Not more than 2 per cent, Appendix 2.2.4,
Alcohol-soluble extractive — Not less than 9 per cent, Appendix 2.2.6,
Water-soluble extractive — Not less than 16 per cent, Appendix 2.2.7.

CONSTITUENTS—Essential oil.
PROPERTIES AND ACTION—
Rasa 5 Tikta, Madhura, Katu
Gupa : Laghu
Virya : Usna
Vipaka. : Katu
. Karma} : Kaérgggi’aKth’yz(i:,agig;Eglandhyanasana, Balya, Rasyana, Dardhyakara, Saukhyakara,
IMPORTANT FORMULATIONS— Triphaladi taila.
THERAPEUTIC USES— Gulma; Kapharoga; Netraroga.
DOSE~— 20—30 g of the drug for decoction.
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KHADIRA

Khadira consists of dried pieces of heart-wood of 4cacia catechy (Linn. £.) Willd.
(Fam. Leguminosae); a moderate sized tree, fourd mostly in dry parts of India.

SYNONYMS—
Sansk. :  Gayatri
Assam. Kharira, Khara, Khayar
Beng. ¢ Khera, Khayera
Eng. : Black catechu, Cutch tree.
Gyj. ¢ Khair, Kathe, Kher
Hindi : Khair
Kan. * Kaggali, Kaggalinara, Kachinamara, Koggigida
Kash. : Kath

Mal. ¢ Karingali
Mar. ¢ Khaira; Khair

Ori. 3 Khaira

Punj. : Khair

Tam, ¢ Karungali, Karungkeli

Tel. : Chandra, Kaviri

Urdu : Chanbe Kaath
PESCRIPTION—

(») Macroscopic—Heart-wood, light red, turining brownish-red to nearl black with age, e i
whitish sapwood; fractu;e hard; t’aste, astringent; Y Dy i

(b) Microscopic—Transverse section of heart-wood shows, - NUMerous, uni-to bi-seriate medullary rays;
vessels occuring isolated or in small groups of two to four; xylem fibres with narrow lumen occupyiné
major portion of wood; xylem parenchyma usually predominantly paratracheal, forming a sheath
around vessels; wood consists of crystal fibres with 14—28 segments, each having one prismatic Crys-
tal of calcium oxalate; a few tracheids with scalariform thickening; some of cells, including vessels
filled \};lvith bro(\;vn content; prismatic crystals of calcium oxalate present in a number of cells through-’
out the wood. : :

Powder—Brown coloured; under microscope shows a number of xylem fibres, vessels, crystal fibres, pris-
matic crystals of calcium exalate.

IDENTITY, PURITY AND STRENGTH—

Foreign matter — Not more than 2 per cent, Appendix 2.2.2.
Total ash — Not more than 2 per cent. Appendix 2.2.3.
Acid-insoluble ash — Not more than 0.2 per cent Appendix 2.2.4.

Alcohol-soluble extractive — Not less than - = 1 per cent, Appendix 2.2.6.
Water-soluble extractive'” — Not less than 3 per cent, Appendix 2.2.7.

‘CONSTITUENTS—Catcchin, catechu-tannic acid and tannin.
PROPERTIES AND ACTION—

Rasa : Tikta, Kasaya
Guna : Laghu, Riksa
Virya : Sita

Vipadka :  Katu

Karma Kaphapittahara,v Raktasodhaka, Kusthaghna, Medohara, Krmighna, Dantya
IMPORTANT FORMULATIONS— Khadiririgta; Arimedadi taila; Khadiradi gutika,
THERAPEUTIC USES— Kustha, Vrana; Sotha; Prameha.

DOSE— 20—30 g of the drug for decoction.
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KIRATATIKTA

Kiratatikta conslsts of whole plant of Swertia chirata Buch. Ham. (Fam. Genti~
Anaceac); 2 small, erect, annual, herbaceous plant, 0.6—1.25 m high, found in
ternperate Himalayas at an altitude between 1200—3000 m from Kashmir to Bhutan

and Khasia Hills in Meghalaya; drug collected when flowering (July-Octobet) and
dried. ‘ ‘

SYNONYMS —
Sansk.  :  Kirata, Kirataka, Bhanimba, Kiratatiktaka
Assam. Chirta
Beng.’ ¢ Chirata
Eng, ¢ Chireta

Gyj. - ¢ Kariyatu, Kariyatun’
Hindi . Chirayata
Kan, : Nalebevu, Chirata Kaddi, Chirayat
Kash, : Lose, Chiraita
Mal. ¢+ Nelaveppu, Kirayathu, Nilamakanjiram
Mar. . Kiraita, Kaduchiraita -
Ori. ¢ Chireita
Pun. ¢ Chiretta, Chiraita
Tam. ¢ Nilavembu
Tel. = Nelavemu.

- Urdu e Chiraita

DESCRIPTION—

(a) Macroscopic—Drug consists of whole plant, a peculiar. shining yellowish tinge all over.the. herb in

fresh sample; stem upto . 1 m long and 6 mm. in diameter, glabrous, yellowish-brown to purplish,

_slightly quadrangular above-and cylindrical below; large, continudus, easily separable_yellow.pith,

leaf, opposite, cauling; broad ‘at base, ovate or lanceolate, entire, acuminate; glabrous, usually with

5-—7 prominent lateral veins; branching from the axils of the leaves which ramify further into panicu-

late inflorescence; flower, tetramerous, 2—3 mm wide, ovoid, with two glandular depressions near

the base of each of corolla lobes; ovary, superior, bicarpellary, unilocular, ovoid and pointed; fruit,

a capsule with numerous, minute reticulated seed, 0.25—0.55 mm long, 0.16—0.45 mm broad
irregularly ovoid.

(b) Mieroscopic—Root-transverse section of root shows, 2—4 layers of cork; secondary cortex representea
by 4—12 layers of thick-walled, parenchymataous cells, some showing radial wall formation, tan-
gentially elongated with sinuous walls; secondary phloem composed of thin-walled strands of sieve
tubes, companion cells and phloem parenchyma; secondary xylem composed of vessels, tracheids
parenchyma and xylem fibres, all elements lignified and thick-walled ; in older roots, centre  of wood
more or less spongy and hollow in most cases; outer woody ring remaining strongly lignified ; vessels

.show scalariform_thickening and also simple and bordered pits, tracheids similar in thickening -as

the vessels; fibres have simple pits; mucilage present in secondary cortical cells; minute acicular CEYm

.stals present in abundance in secondg;y(ggr_,tex and phloet_n region; resin ‘also present as dark brown

Stem—transverse section of stem shows single layered epidermis, externally covered with a thick
striated cuticle present in young stem, in older epidermis remains intact but cells flattened
and tangentially elongated, four ribs also consists of an epidermis and parenchymatous cor-
tical cells; endodermis distinct, showing anticlinal or periclinal walls, followed by single layered
pericycle consisting of thin walled cells; stem possesses an amphiphloic siphonostele; external
phloem represented by usual elements, cambium between external phloem and xylem composed
of a thin strip of tangentially elongated -cells, internal phloem similar in'structure as that of
external phloem excepting that sieve tube strand is more widely separated; Xylem continuous'
and composed mostly of tracheids, a few xylem vessels present singly or rarely in groups of two,
while tracheids and fibres present in abundance; vessels and fibre tracheids have mostly simple
and bordered pits and fibres with simple pits on the walls; medullary rays absent; central part
“of the stem occupied by a pith consisting of rounded and ‘isodiametric ~ cells' with prominent
intercellular spaces mucilage present in cortical cells; minute acicular crystals also present in
abundance, cortical cells, in resin present as dark brown mass in some cortical cells. alongwith
oil droplets. T :

P
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Leaf—transverse section of leaf shows very little differentiation of mesophyll tissues; epidermis single
layered covered with a thick, striated cuticle, more strongly developed on the upper surface than
the lower; stomata of anisocytic type; palisade tissue single layered, cells at places become
wider and less elongated particularly in bigger veins; spongy messophyll represented by 4—7
layers of somewhat loosely arranged, tangentially elongated cells, some epidermal cells pro
minently arched outside at the margin; mucilage present in epidermal and mesophyll  cell-
~While minute acicular crystal also present in~ abundance in mesophyll cells; in leaf parenchymas
oil_droplets also present.

IDENTITY, PURITY AND STRENGTH—

Foreign matter— Not more than 2 per cent, Appendix 2.2.2,
Total ash— Not more than 6 per cent, Appendix223,
Acid-insoluble ash— i Not more than 1 per cent, Appendix 2.24.
Alcohol (60 per cent)— Soluble extractive— Not less than 10 per cent, Appendix 2.2.6.
Water soluble extractive— Not less than 10 per cent Appendix 22,7,

Absence of tannin—On additon of Ferric Chloride to aqueous or alcoholic extract no blue black
colour develops,

Assay—Contains not less than 1.3 per cent, of the bitter principle as determined by the following method: —

Mix 20 g in powder (No. 60 sieve) with boiling water containing 0.5 g of Calcium Corbonate
and extract with boiling water till the last portion of the extract is devoid of bitterness; concent

trate in vacuum and dissolve the residue in hot Alcokol, Filter while hot and wash the residue
thrice on the filter with 10 ml portions of hot Alcohol; remove the alcohol from the filtrate and take
up the residue repeatedly with 25, 15, 15, 15, and 15 ml of hot water. Shake the aqueous extraet
repeatedly with 25, 20, 15, 15 and 10 ml of Ethyl Acetate, collect the Ethyl Acetate extracts, evaporatec,

CONSTITUENTS—Xanthones, xanthone glycoside and mangiferine (Flavonoid),
'PROPERTIES AND ACTION —

Rasa ¢ Tikta

Gupa ¢ Laghu, Riksa

Virya : Sita

Vipidka : Kap

Karma ¢ Jvaraghna, Vranasodhana, Séraka, Trsndpaha, Raktasodhaka, Kaphapittahara
IMPORTANT FORMULATIONS— Sudarsana cirpa; chinnodbhavadi kvitha ciirna.
THERAPEUTIC USES— Jvara; Trsna; Daha; Sotha; Kustha; Vrana; Krmiroga; Kandi; Meha.
DOSE— 1—3 g of the drug in powder form.

20—30 g of the drug for decoction.



KRSNAJIRAKA

Krsnajiraka consists of dried ripe fruits of Carum carvi Linn. (Fam. Umbelli-
ferae); a biennial hetb, 30-90 ¢cm h1ﬁ » cultivated as a cold season crop in plains

of India and as summer crop in hi

y areas of Kashmir, Kamaon, Garhwal and

Chamba.
SYNONYMS — )
Sansk. * Asitajiraka
Assam. Krisnjeera, Kalajira, Kaljira
Beng, Kala jira
Eng. Black Caraway
Guj. Shahjirun
Hindi Kalajira
Kan. Kari jeerige, Shahajeerige
Kash, - Krihunzur
Mal, Karunjiraka, Karinjeerakam
Mar. Shahira, Shahajira
Ori. Kalajira
Punj. Zira Siyah, Kalajira
Tam. Karamjiragam, Shimai shamby
Tel. Nalla Jeelakarra
Urdu 1 Zira Siyah, Kala Zira
DESCRIPTION —

(a) Macrescopic—Fruit, greenish-brown, slightly curved, elongated; mericarps, usually separate, free
from the pedicel; carpophores, upto 7 mm long, 2 mm broad almost equally five sided, narrow
tapering to each end, arcuate , glabrous, brown with five very narrow, yellowish primary ridges-.
endosperm, orthospermous; odour and taste, aromatic and characteristic. ’

b) Microscopic—Transverse section of fruit shows pericarp with outer epidermis of pol nal

(b) cells with a thick outer wall and striated cuticle; trichomes, absent; l\)rittae four ggré.gl? intet:c!:)lglt?zf
and two commissural extending the length of each mericarp, with an epithelium of brown cells
and volatile oil in the cavity; mesocarp parenchymatous without reticulate thickening; costae
five in each mericarp with vascular strand consisting of an inner group of small vessels and fibres

and arched, outer group of pitted sclerenchyma with a small

group of phloem on each lateral sur-

face; on the outer margin of each vascular strand a small schizogenous canal extending into both

stylopod and pedicel; inner epidermis of thin -walled, subrectangular cells, elongated tangentially

each about 8-12 1" wide and 40-100 u long, arranged parallel with one another; endosperm o
u

thick-walled, cel

losic parenchyma, containing much fixed oil and numerous small  aleurone

grains upto 10 p in diameter, each containing one or sometimes two micro-rosette crystals of ca 1
cium oxalate; carpophore, when present, passing at the apex to a raphe in each mericarp, and with a
small strand of sclerenchyma, the sclereids of which continue into the stylopod.

Powder—Colour fawn to brown; epidermal cells of pericarp with striated cuticle; fragments of brown
endothelium of vittae, parenchymatous cells of the mesocarp without reticulate thickening; rectan-
gular, finely pitted sclereids of mesocarp, thick-walled polygonal parenchymatous cells of endosperm
containing much fixed oil; numerous small aleurone grains containing micrc -rosette crystals of
-calcium oxalate; trichomes, starch and parquetry layer absent; it contains nc less than 2.5 per
cent of volatile oil. :

IDENTITY, PURITY AND STRENGTH —

Foreign matter
Total ash

— Not more than 2 per cent, Appendix 2.2.2.
— Not more than 9 per cent, Appendix 2.2.3.

Acid-in soluble ash — Not more than 1.5 per cent, Appendix 2.2.4.
Alcochol-soluble extractive — Not less than 2 per cent, Appendix 2.2.6.

12 ner cent, Annandix 2927

Water-soluble extractive — Not less than 12 per cent, Appendix 2.2.7.

Volatile oil

— Not less than 3.5 per cent, v/w, Appendix 2.2.10
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CONSTITUENTS—Essential oils (carvone and carvacrol),
PROPERTIES AND ACTION—

Rasa ¢ Katu
Gupa ¢ Laghu
Virya : Usna
Vipika : Katu

Karma :  Pacana, Dipana, Sarhgrahi; Jvaraghna, Rucya, Caksusya, Sothahara

THERAPEUTIC USES— Agnimandya; Adhniz‘ma; Jirnajvara; Grahaniroga; Kymiroga.
DOSE— 1—3 g of the drug in powder form,



KULATTHA

. Kulattha consists of dry seeds of Vigna unquiculata (Linn.) Walp. Syn. Dolichos
Siflorus Linn. Fam Legum{npsae); an annual branched, sub-erect or twining, downv
or glabrescent; herb; cultivated all over India. v iy
SYNONYMS—

Sansk.  :  Khalva, Vardhipatraka
Beng. ¢ Kulattha, Kalaya -

Eng. ¢ Horse gram
Guj. ¢ - Kalathi, Kulathi
Hindi ¢ Kulathi, Kurathi

Kan. ¢ Huruli, Hurali '
Mar. ¢ Kulitha

Mal, ¢ Mudiraa

Tam. ¢ Kollu, Kaanam
Tel, : Ulavalu

Urdu ¢ Kulthi

DESCRIPTION —

(a) Macroscopic—Seeds, hard, surface smooth, ellipsoid, flattened, greyish to tcddilh brown; 4-6 mm
long and 4 mm wide; micropyle prominent; taste, somewhat astringent. )

(b) Microscopic—Transverse section of seed shows testa consisting of a single layer of
) thin-walled, parenchymatous, palisade like cells covered with a thgx cuticle fgllowgd by sincg(;iunll:;er;
of rectangular to square bearer cells and 3-4 layers of thin-walled rectangular parenchymatous cells
more wide at micropyler region; cotyledon consisting of single layer of upper and lower e idermis
covered with a thin cuticle; epidermal cells thin-walled, rectangular and parenchymatous ?ollowed
by mesophyll, consisting of angular parenchymatous cells, filled with numerous simple starch grains
and protein bodies also present.

Powder—Whitish in colour; under microscope shows broken pieces of testa, parenchymatous cells and

starch.

IDENTITY, PURITY. AND STRENGTH—
Foreign matter - Nil, Appendix 2.2.2,
Total ash — Not more than 5 per cent, Appendix 2.2.3,
Acid-insoluble ash — Not more than 1 per cent, Appendix 2.2.4,
ilechobsolablofextractival N ot cest el NN e Tos it Appendix 2.2.6,

Water-soluble extractive — Not less than 12 per cent, Appendix 2.2.7.

CONSTITUTENTS—Ap enzyme (urease) and oil.
PROPERTIES  AND ACTION—

Rasa : Kagiya
Guna : Laghu, Sara
Virya ¢ Uspa

Vipdka : Katu

Karma Vidahi; Svedasamgrahaka, Krmihara, Kaphavitahara
IMPORTANT FORMULATIONS— Saptasira kvatha ciirpa; Dhanvantara taila,
THERAPEUTIC] USES— Agmari; Nastértaya.
DOSE— 12 g of the drug in powder form for decoction.



at

KUSTHA

Kustha consists of dried roots of Saussurea lappa C.B. Clarke (Fam. Compositae;
all, robust, perennial herb with thick roots; found in Kashmir at an altitude of

— .Qctober
GetOOC

SYNONYMS—

Sansk.. :  Amaya, Pikala
Assam. 1 Kud, Kur

Beng. ¢ Kudo

Guj. ¢ Upleta, Kath
Hindi : - Kutha

Kan. ¢ Changal Kustha
Kash. 3 Kuth

Mal. :  Kottam

Mar. ¢ Upleta, Kustha
Ori. : Kudha .

Puryj. +  Kuth

Tam. :  Goshtam, Koshtham, Kottam
Tel. ¢ Changalva Koshtu
Urdu - Qust '

DESCRIPTION— :
(a) Macroscopic—Drug greyish to dull brown, thick, stout, fusiform to cylindrical, 7-15 cm long, 1 .0—

®)

5.5 cm broad, thicker roots with collapsed centre, occasionally ridged, wrinkles longitudinal and anas-
tomosed; rootlets rarely present; cut surface shows two regions, outer periderm ring thin, inner
porous woody portion lighter in colour showing fine radial striations and ~often the central portion
collapsed;  fracture, short, horny; odour, strong, charactetistically aromatic; taste, slightly  bitter.

Microscopic—Transverse section of thin root shows thin periderm, followed by broad zone of
phloem and still broader zone of xylem traversed by wide medullary rays; cork, 3—5 layered wide,
secondary cortical cells polygonal, mostly elongated; secondary phloem consists of mostly
storage parenchyma, small groups of sieve tubes and companion cells and often phloem fibres,
bast fibres thick-walled, lignified, upto 350 w in length, with many simple pits associated with fibre,
tracheids and parenchyma; wood fibres smaller than bast fibres; with wider Iumen and obtusely
tapering ends; meduallary rays multiseriate and wider in phloem region; resin canals found through-
out as large cavities; some roots possess a central cylinder of sclerenchyma, while others have paren-
chymatous centre with scattered xylém elements; in older roots, wood parenchyma collapses ‘and
takes a spongy appearance in the centre of root; inulin present in storage parenchyma.

Powder-—Deep brown or rusty ; under microscope irregular bits of yellow, brown or orange-red frag-

ments of resins and oils associated with thin-walled parenchymatous cells, broken bits of xylem
vessels with scalariform, reticulate thickening and horizontal end walls.

IDENTITY, PURITY AND STRENGTH—

Foreign matter — Not more than 2 per cent, Appéndix 2.2.2

Total ash — Not more than 4 per cent, Appendix 2.2.3
Acid-insoluble ash — Not more than 1 per cent, Appendix 2.2.4

Alcohol-soluble extractive — Not less than 12 per cent, Appendix 2.2.6
Water-soluble extractive -— Not less than 20 per cent, Appendix 2.2.7
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CONSTITUENTS--Essential oil, alkaloid (saussurine) and bitter resin.
FPROPERTIES AND ACTION-- '

Rasa : Katu, Tikta
Guna : Laghu
Virya : Uspa
Vipika Katu

Karma Kaphavatajit, Sukrala, Raktasodhaka, ‘Vamya

IMPORTANT FORMULATIONS— Kottamacukkadi taila.
THERAPEUTIC USES— Vitarakta; Visarpa; Kustha; Kasa; Svasa.
DOSE ~ 0.2—1.0 g of the drug in powder form.



KUTATA

Kutaja consists of dried stem bark of Holarrhena antidysenterica (Roth) A. DC.
(Fam. Apocynaceae); a8 small to medium sized tree, found throughout India;
drug collected from 812 years old tree during the middle of rainy season (July to

September) and again at the end of winter season by hewing and peeling and separat-
od from attached wood.

SYNONYMS—
Sensk,  :  Kalifiga, Sakra, Vatsaka
Assam : Dudhkuri
Reng., © :  Kurchi
Eng. s BEster tree, Conessi bark
Guj. ;' Kuda, Kadachhal, Kudo
Hindi ¢ Kurchi, Kuraiya
Kan. :  Kodasige, Halagattigida, Halagatti Mara
Kash. g Kogad
Mal. ¢ Kutakappala
M, ¢ Pandhra Kuda
Ori. . Kurei, Keruan
Punj. ¢ Kurasukk, Kura
Tam. ¢ Kudasapalai
Tel. ¢ Kodisapala, Palakodisa
Urdu 8 Kurchi
DESCRIPTION—

(a) Macroscopic—Small recurved pieces of varying sizes and thickness, outer surface buff to brownish
longitudinally wrinkled and bearing horizontal lenticels, inner surface brownish, rough and scaly
fracture short and granular; taste, acrid and bitter,

(b) Microscopic—Transverse section of dried stem bark shows cork consisting of 4—12 rows of tangen-
tially elongated cells, radial 1545 . tangential 30—60 ; cork cambium consists of a row of thin-
walled tangentially elongated cells; secondary cortex usually wide, parenchymatous, interspersed -
with strands of stone cells; stone cell rectangular to oval, with numerous pits often containing prismatic
crystals of calcium oxalate, non-lignified pericyclic fibres upto 52 mm thick, present in bark;
secondary phloem wide consisting of sieve-tubes, companion cells, phloem parenchyma and stone
cells; stone cells arranged in tangential rows in concentric manner associated with crystal sheath
containingiarismeloficalciumloxalatsmedullasylraysinostibilGiltiscria e tatc iyl iaiclibccon
ing wide towards outer part and consist of thin-walled, radially elongated, parenchymatous cells;
medullary ray cells near stone cells become sclerosed.

IDENTITY, PURITY AND STRENGTH-—

Foreign matter — Not more than 2 per cent, Appendix 2.2.2.

Total ash — Not more than 7 per cent, Appendix 2.2.3.

Acid-insoluble ash — Not mors than 1 per ceat, Appendix 2.2.4
Alcohol (60 per cent)

soluble extractive — Not less than 18 per cint, Appendix 2.2.6
Water-solable exiractive — Nol less than 10 per cent, Appendix 2.2.7

Assay—Kutaja contains not less than 2 per cent of total alk: loids when assayed by the following method :—
weigh accurately about 5 g in powder (No. 85 seive) and moisten with 10 ml of an Alcohol-chloro-
form mixture (1:3) containing 2 per cent of Ammonia solution for 15 minutes. Pack the mixture
in a small glass percolator surrounded by a jacket of hot water kept at 50°. Macerate with more
of the alkaline Alcohol-chloroform mixture for an hour and collect 25'ml of percolate in a receiver
containing 1 g of Oxalic acid dissolved in 5 ml of alcohol. Stop the percolation add 10 ml of the
alcohol-chioroform mixture containing 1 per cent w/v of Sodium Hydroxide and macerate for fifteen
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minutes. Continue the percolation adding further quantities of the alcohol-chloroform mixture:
until the alkaloids are completely extracted. Mix the percolate well and extract by shaking with five
20 ml portions of 2 N Hydrochloric acid. Combine the acid extracts and make alkaline with
dilute Ammonia Solution. Extract with four 10 ml portions of Chloroform, add 1 ml of 0.5 N
Sodium Hydroxide, and extract again with Chloroform. Wash each Chloroform extract with the same
two 10 ml portions of water contained in different separators. Combine the Chloroform extracts,
add 20 ml of 0.1N Sulphuric Acid and shake well for 5 Minutes. Transfer the acid Liquid to a
conical flask, wash the Chloroform extract with two 20 ml portions of water and add the washing
to the acid liquid in the conical flask. Titrate the excess of acid with 0.1N  Sodium Hydroxide
using the mixed 3 indicator. Each mi of 0. IN Sulphuric Acid is equivalent to 0.01657g of total

alkaloids of Kutaja.

CONSTITUENTS—Conessine and related alkaloids,
PROPERTIES AND ACTION—

Rass 3 Tikta, Kasaya

Guga  : Laghu, Roksa
Vi;'yn : Sita

Vipika : Kafu

Karma :  Dipana, Sangrahi, Kaphapittasimaka

IMPORTANT FORMULATIONS — Kutajarista; Kutajavaleha; Kutajaghana vati.
THERAPEUTIC USES— Pravahika; Atisara; Jvaratisira; Arfa; Kustha, Trsna,
DOSE— 20—30 g of the drug for decoction.



LAVANGA

Lavanga is thp dried flower bud of Syzygium aromaticum (Linn.) Merr. & L.M.
Perry Syn. Eugenia aromatica Kuntze, Eugenia caryophyllata Thunb. (Fam. Myrta-

i’n Soia ldia; wer buds lietd tie a year, in the monhs cobe;
and February when they change colour from green to crimson, dried carefully and
separated from their peduncles. :

SYNONYMS —
Sansk,  : . Devapuspa
Assam. :  Lavang, Lan, Long
Beng. : Lavang
Eng. ¢ Clove
Guj. ¢ Lavang, Laving
Hindi :  Lavanga, Laung
Kan. ¢ Lavanga
Kash, ¢ Rung
Mal. ¢ Karampu, Karayampoovu, Grampu
Mar. —:  Lavang
Ori, . Labanga
Punj. :  Laung, Long
Tam. ¢ Kirambu, Lavangam
Tel. :  Lavangalu

Urdu ¢ Qarnful, Laung

DESCRIPTION —

(a) Macroscopichlpwer bud measuring 10—17.5 mm in length, dark brown or dusty red isti
of a sub_-cyllndrlca_l,lshg}ltly flattended, fpur sided hypanthi{lm, readily exuding oiyl whén wg:é:;::cllg
hypanthium containing in its upper portion a two celled inferior ovary with numerous ovules at-
tached to a axile placenta, surmounted by four thick, divergent sepals and covered by unopened
corolla (;:ozg:xstmg ofdfour membranlous 1dmbrlcate petals, frequently detached, enclosing numerous
incurved stamens and one erect-style; odour, strongly aromatic; taste, pungent i P
by slight tingling of the tongue. pungent, aromatic followed

(b) Microscopic—Transverse.sectiqn of hypanthium shows epidermis and calyx teeth o |
straight walled cells, with thick cuticle having large anomocytic storr}llata, hypan&?:l};r?segssgg
spongy, clusters of calcium oxalate crystals varying in size from 6-—20 . in diameter, small number
of stone cells and prismatic crysta}ls of calcium oxalate present in stalk; stamens, each with an oil
glaﬁd in tll'lle a];fx of the c(:nngective%i érlangullarly centricular pollen grains, 15—20 w in diameter
anther walls showing a typica reus layer, schizolysigenous glands f i ;
clove; occasional isolate pericyclic fibres present. v & ound in all parts of

Powder—Dark brown; fragments of parenchyma showing large oval, schizolysigenous oil caviti i
tracheids and a few rather thick-walled, spindle shaped fibres; calciuni, ogxalate crysfaal‘;ltiis ;(S)ls)éi?;
aggregates, 10—15 p in diameter, fragments of anther walls with characteristic reticulated cells;
pollen grains numerous, tetrahedral, 15—20 y in diameter. .

IDENTITY, PURITY AND STRENGTH —

Foreign matter — Not more than 2 per cent, Appendix  2.2.2,
Total ash — Not more than 7 per cent,-Appendix 2.2.3,
Acid-insoluble ash — Not more than 1 per cent, Appendix 2.2.4. -

Alcohol-soluble extractive — Not less than, 3 per cent, Appendix  2.2.6,
“Water-soluble extractive -— Not less than 9 per cent, Appendix 2.2.7.
Volatile oil . — Not less than 15 per cent, Appendix 2.2:10,
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CONSTITUENTS—Essential oils (eugenalaoet@te apd caryophyllene).
PROPERTIES AND ACTION — C ‘

Rasa  : Tikts, Kafu
Gupa ! Laghu. Tikspa
Virya ¢ Sita

Vipika : Katu - =
Karma  :  Dipana, Picana, Rucya, Kaphapittasimaka, Stlahara, Kasahara,

IMPORTANT FORMULATIONS— Lavangadi vati; Lavangadi ciirpa.
THERAPEUTIC USES— Kasa; Svisa; Hikka; Ksaya; Adhmana; Trsna; Chardi; Amlapitta,”

DOSE— 0.5—2.0 g of the drug in powder form,
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LODHRA

Lodhra consists of dried stem bark of Symplbcas racemosa ‘Ro.xb. (Fam. Sym-
plocaceae); an evergreen tree, 6—8'5 m tall, found abundantly in plains and lower

id.

SYNONYMS —
Sansk. 4 Rodhra, Pattika lodhra, Sabara lodhra, Tirita
Assam.  :  Mugam
Beng, ¢ Lodha, Lodhra
Eng. ¢ Symplocos bark
Gyj. 1 Lodbar
Hindi ¢ Lodba
Kan, ¢ Lodbra
Mar. :  Lodha, Lodhra
Mal. ¢ Pachotti
Punj. :  Lodhar R
Tam. ¢ Vellilathi, Vellilothram
Tel. ¢ Lodhuga
Urdu §  Lodh, Lodhpathani

DESCRIPTION —

(a) Macroscopic—Mature stem bark occurs in channelled or curved pieces, few flat pieces also occur in
thickness upto 1 cm, outer surface uneven and rough due to fissures and cracks; greyish-brown to
grey externally, pale to whitish-brown internally; fracture short and granular in cortical region and
somewhat fibrous in inner region; taste, astringent and feebly bitter.

(b) Microscopic—Transverse section of mature bark shows a wide cork of thin-walled, rectangular
cells arranged in radial rows; cork cambium 1—3 layered; secondary cortex consists of thin-walled,
oval and tangentially elongated parenchymatous cells towards outer side and rounded cells towards
inner side; a number of stone cells, in singles or in groups present, scattered throughout the region
having highly thickened walls with distinct pits; prismatic and cluster crystals of calcium Oxalate,
and starch grains, mostly simple  present in a number of cortical cells; secondary phloem wide
consisting Of sieve elements, phloem parenchyma, phloem fibres and stone cells; phloem parenchyama
thin-walled, oval to rectangular, containing prismatic crystals of calcium oxalate scattered in phloem
parenchyma; phloem fibres lignified and present in singles or in groups, crystals not present in fibres;
isolated fibres spindle shaped with pointed ends; groups of stone cells as rounded patches distribut-
ed throughout phloem region; medullary rays uni to multiseriate consisting of rectangular cells having
brown colouring matter in some cells, broader medullary rays dialating towards outer phloem region;
a number of phloem cells also contain starch grains, mostly arranged in groups, rarely solitary,
simple and rounded.

Powder—Greyish-brown; under microscope shows fragements of vork, stone cells, fibres, prismatic and
cluster crystals of calcium oxalate and starch grains. .

IDENTITY, PURITY AND STRENGTH —

Foreign matter — Nil, Appendix 2.2.2.
Total ash — Not more than 12 per cent, Appendix 2.2.3.
Acid-insoluble ash —— Not more than 1 per cent, Appendix 2.2.4.

Alcohol-soluble extractive — Not less than 9 per cent, Appendix 2.2.6.
Waterssoluble extractive — Notlessthan 15 per cent, Appendix 2..7.
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CONSTITUENTS—Alkaloids (loturine and colloturine) and red colouring matter,
PROPERTIES AND ACTION —

Rasa 3 Kasaya
Gupa H Laghu
" Virya ¢ . Sita
Vipadka : Katu
Karma Kg.phapittanut, Grahi, Caksugya
IMPORTANT FORMULATIONS-— Rodhrasava (Lodhrasava) ; Pusyanuga ciirpa; Brhat gaigadbara-
cilirna. .

THERAPEUTIC USES— Raktapitta; Atisira; Sotha; Pradara; Netraroga.

DOSE— 3—S5 g of the drug in powder form,
20—30 g of the drug for decoction, )



MADANA

Madana consists of dried fruit of Xeromphis spinosa - (Thunb.) Keay, Syn.
Randia dumetorum Lam. (Fam. Rubiaceale); a deciduous thorny shrub or 2~ small,

tree, reaching a height upto 9 m and girth about a :
» Jouna in sub-Himalayan tracts extending eastwards in- Sikkim

nta
upto 1200 m and southwards to Peninsular India.

SYNONYMS —
Assam. . Maen
Beng. ! Mainaphal, Mayanaphal
Eng. ¢ Emetic nut o
Guj. ! Mindhal, Mindhol, Mindhar
Hindi :  Manphal ‘ R LT T I
Kan. :  Mangarikai, Karigidda, Madanaphala Maggrekai, Kari, Maggare Kayi, -
Kash.  :  Madanfal S
Mal, ¢ Malankara, Malamkarakka
Mar. ¢ Gal, Galphala, Giephala, Madanphala
Ori, ¢ Maena, Madana )
Punj. ¢ Mindhal, Rara, Manphal
Tam. ¢ Marukkara -
Tel. {  Mranga Kaya, Monga Kaya
Urdu ¢ Mainphal, Jauz-ul-Qai
DESCRIPTION—

(a) Macroscopic—Fruit, 1.8—4.5 cm long, globose or broadly ovoid, longitudinally ribbed or smooth
yellowish-brown, crowned with persistent calyx-limb; fruit, contains numerous seeds, 0.4—0.6 cm
long, compressed, smooth, brown and very hard.

(b) Microscopic—

Fruit—trasnverse section shows epicarp consisting of single layered epidermis, sometimes obliter-
ated in surface view; epidermal cells thin-walled and polygonal; mesocarp, broad zone con-
sisting of thin-walled, parenchyamatous cells, some cells contain reddish-brown content; a number
of vascular bundles found embedded in this zone; endocarp stony consisting of light yellow
polygonal, sclerenchymatous cells of variable shape and size.

Seed—transverse section shows a seed coat, consisting of single layered, rounded to oval epider-
mal cells; a few layers of yellowish-brown pigmented cells; endosperm forms bulk of seed con-

sisting of large oval and irregular shaped parenchymatous cells; albumen horny, transluscent,
cells of outermost layer smaller in size.

Powder—Reddish-brown ; under microscope shows numerous, large, irregular, reddish brown cells
sclereids of variable shape and size; pieces of xylem vessels with reticulate thickepings; thin-
walled, crushed patenchymatous cells and yellow-orange pieces of seed coat.

IDENTITY, PURITY AND STRENGTH —

Foreign matter — Not more than 2 per cent, Appendix 2.2.2.
Total ash — Not more than 6 per cent, Appendix 2.2.3.
Acid-insoluble ash — Not more than 0.25 per cent, Appendix 2.2.4.

Alcohol-soluble_extractive — Not less than 19 per cent, Appendix 2.2.6.
Water-soluble extractive — Not less than 16 per cent, Appendix 2.2.7.
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ONSTITUENTS—Essential oil, saponin, tannin and resin;

PROPERTIES AND ACTION —
Rasd : Madhura, Tikta
‘Guna ¢ Laghu, Riksa

Virya s Usna
Vipika Katu
‘Karma : Vamana, Lekhana

IMPORTANT FORMULATIONS — pi ppalyadi taila.
THERAPEUTIC USES — Gulma; Vidradhi; Kustha; Slesmajvara; Pratigyaya,

DOSE— 0.5—1.0 g of the drug in powder form for decoction.
3—6 g of the drug for induction of vomitting,



MISREYA
Misreya consists of dried ripe fruits of Foeniculum vulgare Mill. (Fam. Umbe-

throughout India upto 1830 m and also sometimes found wild, fruits ripen in Sep-
tember; stems cut with sickles and put ulp in loose sheaves to dry in sun; whe n dry,
fruits are beaten out in a cloth in sun, cleaned by winnowing and collected.

SYNONYMS —
Sansk. Miéi, Misi, Madhurika
Assam. :  Guvamuri
Beng. 2 Marui, Panmauri
Eng. : Fannel Fruit
Gyj. : Variyali
Hindi : Saunf
Kan. : Badisompu, Doddasorapu
Kash. : Sanuf, Badnai

Mai, ¢ Kattusatakuppa, Parinjaeragam
Mar, :  Badishop

Ori. :  Panamadhuri
Punj, : Saunf '
Tam, s Shombu
Tel, : Sopu
Urdu : Saunf
DESCRIPTION—

{(a) Macroscopic—Fruits, usually entire with pedicel attached; mericarps, upto about 10 mm long and 4 mm
broad, five sided with a wider commissural surface, tapering slightly towards base and apex, crowned
with a conical styloped, glabrous, greenish or yellowish-brown with five paler prominent primary
ridges; endosperm, orthospermous.

{b) Microscopic-—Transverse section of fruit shows pericarp with outer epidermis of quadrangular to
polygonal cells with smooth cuticle and’a few stomata ; trichomes, absent; vittae, 4 dorsal and 2 com-
missural extending with length of each mericarp, intercostal, with an apithelium of brown cells and
volatile oil in cavity; mesocarp, with much reticulate lignified parenchyma; costae, 5 in each mericarp,
each with 1 vascular strand having 1 inner xylem strand and 2 lateral phloem strands separated by a
bundle of fibres; inner epidermis of very narrow, thin-walled cells arranged parallel io one another
in groups of 5-—7, many of these groups with longer axis of their cells at an angle with those of ad-
jacent groups (Parquetry arrangement); endosperm consists of thick-walled, cellulosic parenchyma
containing much fixed oil, micro-roseite crystals of calcium oxalate, and numerous aleurone grains
upto 5 p in diameter; carpophore with very thick-walled sclerenchyma in two strands, often unsplit
with two strands very close to each other,

IDENTITY, PURITY AND STRENGTH—

Foreign matter — Not more than 2 per cent, Appendix 2,2.2,
Total ash — Not more than 12 per cent, Appendix 2.2.3,
Acid-insoluble Ash — Not more than 15 per cent, Appendix 2.2 4.

Alcohol-soluble extractive — Not less than 4 per cent, Appendiz 2.2.6,
Water-soluble extractive — Not Jess than 1 per cent, Appendiz 2.2.7,
Volatile oil ~— Not less than 1.4 per ceat vfw Apﬁmdiz( 2.2.10.
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CONSTITUENTS—Essential oil and fixed oil,
PROPERTIES AND ACTION —

Rasa : Madhura, Katu, Tikta
Gupa . Laghu, Riksa

Virya :  Sita
Vipaka : Madhura
Karma! Dipana, Vatapittahara, Balya, Anulomana, Amadosahara

IMPORTANT FORMULATIONS— Misreyarka; Paficasakara clirpa.
THERAPEUTIC USES— Agnimandya; Sila; Kiasa; Raktadosa; Pravahiki; Aréa.
DOSE— 3—6 g of the drug in powder form,



NYAGRODHA
* Nyagrodha consists of dried mature stem bark of Ficus bengalensis Linn. (Fam.

Moraceae); a large branching tree with numerous acrial roots occurring all over India.

SYNONYMS-—-
Sansk. :  Vata
Assam. Vat, Ahat, Vatgach
Beng. g Bot
Eng. . Banyan tree
Gyj. ¢ Vad, Vadalo
Hindi :  Badra, Bargad, Bada
Kan. . Aala, Aladamara, Vata
Kash, ¢ Bad

Mal. . Peraal
Mqr. 3 Vad

Ori. ¢ Bata, Bara

Punj. ¢ Bhaur

Tam. : Aalamaram, Aalam
Tel. 3 Marri

Urdu :  Bargad, Bad

DESCRIPTION—
(3) Macroscopic— Mature stem bark grey with thin, closely adhered ashy white, light bluish-green or

(b

grey patches; bal_'k flat or slightly curved, thickness varies with age of tree; externally rough ‘
presence of horizontal furrows and lenticels, mostly circular and prominent; fractur‘e};hortg in dgitf,?

two thirds of bark while inner portion shows a fibrous fracture taste, astringent,

Microscopic—Transverse section of mature bark shows compressed cork tissue and dead elements
of secondary cortex consisting of mostly stone cells and thin-walled, compressed elements of coriex'
cork cells rectangular, thick-walled and containing brownish content; secondary cortex wide, form.

- ing more than half of thickness of bark, composed of large groups of stone cells and parenchymatous

cells; stone cells vary in shape; parenchymatous cells thin-walled and soraewhat cubical to oval
few in number and occur between groups of stone cells, some of cells contain prismatic crystals of
calcium oxalate, starch grains and tannin; secondary phloem composed of a few sieve elements,
parenchyma, fibres, stone cells and latex tubes alternating with medullary rays; sieve elements o
pressed in outer region of bark while intact in inner region; few thick-walled phloem parenchym .
occurring in between patches of phloem fibres and stone cells; stone cells similar to those preienat
in secondaty cortex, some phloem cells contain prismatic calcium oxalate crystals also, present i

fibres forming crystal fibres; medullary rays 2—35 seriate, composed of thick-walled, circular to 6v1r11
cells, few cells also converted into stone cells and some have pitted walls, also containing 1enf

of starch grains, mostly rounded, rarely oval or semi-lunar in shape, simple as well as comgolmg
type, compound starch grains consist of 2—3 components; cambium composed of a few layers of
smail, rectangular, thin-walled cells. yers o

IDENTITY, PURITY AND_STRENGTH—

Foreign matter — Not more than 2 per cent, Appendix 2.2.2.
.'Total ash — Not more than 8 per cent, Appendix 2.2.3.
Acid-insoluble ash —- Not more than 3 per cent, Appendix 2.2.4,

Alcohol-soluble extractive — Not less than 6 per cent, Appendix 2.2.6,
Water-soluble exfractive — Not less than 8 per cent, Appendix 2.2.7.
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CON STITUENTS—Tannins, glycosides and flavonoids.
PROPERTIES AND ACTION —

Rasa H Kasaya

Gupa 3 Guru, Ritksa

Virya H Sita

Vipaka Katu

Karma 3 Kaphapittajit, Vranapaha, Varpya, Stambbana,” Mitrasafigrahaniya,
Yonidosahrt

IMPORTANT FORMULATIONS— Nyagrodhadi kvatha ciirna; Nyagrodhadi ciirna.
THERAPEUTIC USES— Daha; Trspd; Raktapitta; Vrana; Visarpa; Yonidosa; Prameha,.
DOSE— 3—6 g of the drug in powder form.

Diahaghna



: PASANABHEDA
Paganabheda consists of rhizomes of Bergenia ciliata (Haw.) Sternb., Syn.

Bergenia ligwlata (Wall.) Engl. (Fam. Saxifragaceae); a small perennial herbf found
throughout temperate Himalayas from Bhutan to Kashmir at an altitude between

2000~ 3000 m and in Khasia hills upto 1200 m altitude.

SYNONYMS —
Sansk. :  A$mabhedaka, Silabheda
Assam. . Patharkuchi
Beﬁg. ¢ Patharkuchi, Himasagara, Patrankur
Gyj. :  Pashanbheda, Pakhanbheda
Hindi g Pakhanabheda, Silphara, Patharcua, Pakhanabhed, Silpbheda

Kan. ¢ Alepgaya, Pahanbhedi, Hittaga, Pasanaberu, Hittulaka
Kash. : Pashanbbed

Mal. 3 Kallurvanchi, Kallurvanni, Kallorvanchi
Mar. . Pashanbbeda
Ori. ¢ Pasanbhedi, Pashanabheda
funj. 5 Kachalu, Pashanbhed
Tam. ¢ Sirupilai
Tel. :  Kondapindi
DESCRIPTION --

(a) Macroscopici :—Rhizome, solid, barrel shaped, cylindrical, 1.5—3 c¢m long and 1-2 cm in diameter

with small roots, ridges, futrows and root scars distinct; tranversely cut surface shows outer ring
of brown coloured cork, short middle cortex, vascular bundles and large central pith; odour, aromatic;
taste, astringent. T

(b) Mieroscopic :—Transverse section of thizome shows cork divided into two zones, outer a few layers

of slightly compressed and brown coloured cells, inner zone multilayered consisting of thin-walled
tangentially elongatd and colourless cells, followed by a single layered cork cambium and 2-3
layers of secondary cortex composed of thick-walled, tangentially elongated, rectangular cells with
intercellular spaces, some cells contain rosette crystals of ¢alcium oxatate and simple starch grains;
cortex a narrow-zone of parenchymatous cells containing a number of simple starch grains, most of
cortical cells also contain large rosette crystals of calcium oxalate; endodermis and pericycl,e absent;
vascular bundles, arranged in a ring, collateral, conjoint and open; phloem tissues comnosed of sieve
elements and parenchyma, in outer region found as compressed masses while in inner region intact:
a number of rosette crystals of calcium oxalate also found as crystul fibres; cambium present as conti-
nuous ring composed of 2-3 layers of thin-walled, tangentially elongated cells; xylem consist of
fibres, tracheids, vessels and parenchyma; with centre occupied by large pith composed of circular
to oval, parenchymatous cells, varying in size and containing starch grains with crystals of calcium
oxalate similar to those found in cortical region.

IDENTITY, PURITY AND STRENGTH —

Foreign matter — Not more than 2 per cent, Appendix 2.2.2,
Total ash — Not more than 13 per cent, Appendix 2.2.3.
Acid-insoluble ash ~~ Not more than 0.5 per cent, Appendix 2.2.4.
Alcohol-soluble extractive — Not less’than 9 per cent, Appendix 2.2.6.

Water-soluble extractive — Not less than 15 per cent, Appendix 2.2.7.
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CONSTITUENTS—Tannic acid, gallic acid and glucose.
PROPERYTIES AND ACTION -~

Rasa : Tikta, Kasdya

Gupa 3 Laghu

Virya :  Sia

Vipika ¢ Katu

Karma : Afmarighna, Bhedana, Vastisodbana, Mutravirecaniya

IMPORTANT FORMULATIONS—ASmarihara kasdya clrna; Miutravirecaniya Kasiya clirpa.
THERAPEUTIC USES-~ Meha; Mitrakicchra; Asmari.
DOSE— 3—6 g of the drug in powder form,

20—30 g of the drug for decoction.



PATHA

Pathi consists of roots of Cissampelos pareira Linn. (Fam. Menispermaceae);
an extensively spreading, glabrous to softy pubescent, perennial climbing shrub with

5 COLHHIOD W —and

opical and sub-iropical parts of

India upto an altitude of about 1500 1.

SYNONYMS—
Sansk, :  Ambagthaki.
Adssam. : Tuprilata
Beng. ¢ Akanadi,fPatha
Eng, ¢ Velvet leaf
Guj. ¢ Venivel, Karedhium, Kalipath, Karondhium, Karondium
Hindi  :  Patha, Padh, Akanadi
Kan, ¢ Pahadavela, Agalushunthi
Kash. : Pad
Mal. ¢ Patha
Mar. i Pashadvel, Paharrel, Pahadavel, Padali
Ori. :  Kanabindhi, Patha
Punj. :  Patha
Tam. ¢ Vatta tiruppi
Tel. : Adivibankatiga, chira boddi, Boddi tiga

DESCRIPTION —

(a) Macroscopic—Roots, cylindrical, often tortuous; 1—1.5 ¢cm in diameter; light brown"to - yellowish
¥ 4 in colour; surface rough and at places rugged due to transverse . wrinkles, cracks and, fissures; frac-
“ture short and splintery; odour, faint aromatic; taste, bitter.4 )

(b) Microscopic—Transvarse section of root shows, 6—10 layers of thin-walled, rectangular cork cellsi
secondary cortex, 1—3 layered of oval to tangentially elongated cells; discontinuous ring consist-
ing of 2—3 rows of stone cells and group of phloem fibres; stone cells variable in shape with simple
pits; vascular strands as radiating strips usually 8—12 of xylem and phloem some reaching up to
the centre; phloem consists of small strands of sieve elements and parenchyma just below the ring
of stone cells; xylem consists of vessels, tracheids, fibres and xylem parenchyma; vessels and tracheids
show simple pits on the walls; xylem parenchyma usually thick-walled and lignified but due to de-
lignification patches of thin-walled parenchyma appear in the xylem region; medullary rays 1—3
seriate appear to be very wide at a number of places due to addition of delignified xylem parenchy-
matous cells; ray cells thin-walled, a few lignified and thick-walled while some show reticulate thick-
ening; plenty of starch grains present in some of ray cells.

Powdei:—Greyish-bmwn; under microscope shows groups of stone cells, fibres and starch grains; crystals
absent. '

IDENTITY, PURITY AND STRENGTH--

Foreign matter. — Not more than 2 per cent, Appendix 2.2.2,
Total ash — Not more than 7 per cent, Appendix 2.2.3.
Acid-insoluble ash — Not more than 1 per cent, Appendix 2.2.4.

Alcohol-soluble extractive — Not less than 11 per cent, Appendix 2.2.6.
Water-soluble extractive — Not less than 13 per cent, Appendix 2.2.7.
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CONSTITIJ_ENTS~Alkaloids, saponin and quarternary ammonium bases, ﬂnvogol and sterol.
PROPERTIES AND ACTION — ' | ‘
" Rasa' Tikta, Katn
Guna :  Laghu, Tikspa
Virya B Usna
Vipagka : Katn . .
Karma 3 Tridosasamana, Raktagodhaka, Visaghna, Bhagnasandhanakrt, Grahi, Stanyasodhana

IMPORTANT FORMULATIONS— Pugyanuga ciirpa; Pradarintaka lauha; Sarasvata gﬁgta;v.‘ﬂrhat‘
gangadhara ciirpa; Stanyasodhana kasaya ciirna. .

THERAPEUTIC USES— Siilaroga; Atisdra; Kustha; Kandi; Jvara; Chardi; Stanyadusti.
DOSE— 3—6 g of the drug in powder form.

el



PUGA

Piga consists of dried ripe seed of Areca catechu Linn. (Fam. Palmae); a
graceful, slender, stemmed, perennial palm, trunk reaching a height of about 25 m

cultivated in the coastal regions of Southern India, Bengal and Assam upto an
altitude of 1000 m, .

SYNONYMS —
Sansk. . Kramuka, Ghonta
Assam, Tamcl, Tamul
Beng. ¢ Supari
Lng. ¢ Areca nut, Betal nut
Guj. ¢ Sopari
Hindi ¢ Supari, Cheaalia
Kan. H Adika .
Kash. : Supari, Spari
Mal, : Adakku, Pakku
Mar, : Supari, Pophal
Ori. ¢ Gua
Punj. ¢ Supari, Spari
Tam. :  Kamugu, Pakku, Pakhumaram
Tel. ¢ Paka chekka, Vakka
Urdu :  Fufal, Choalia
DESCRIPTION —

(a) Macroscopic—Ovoid, externally pale, reddish-brown to light yellowish-brown, marked with a met
work of paler lines, frequently with adhering portions of silvery brittle endocarp and adhering
fibres of mesocarp at base of seed, seed hard with ruminate endosperm of bre wnish tissue alternating
with whitish tissue; cdour, characteristic; taste, astringent.

(b) Microscopic—Transverse sectisn of seed shows a seed cost censisting «f several rows of cells, tan-
gentially elongated, with inner walls more or less thickened; whitish cells f endosperm tissue with
thick porous walls containing oil globules and aleurone grains ; brown perisperm tissue with thick-
walled cells and delicate tracheae. .

Powder—Reddish brown to light brown; under microscope shows fragments of endosperm tissue with
porous walls, irregularly thickened and small stone cells < f seed coat, a few aleurone grains and
oil globules and a few delicate tracheac; starch absent.

IDENTITY, PURITY AND STRENGTH —

Foreign matter — Not more than 1 par cent, Appendix 2.2.2, -
Total ash — Not more than 3  per cent, Appendix 2.2.3.
Acid-insoluble ash — Not more than 0.4 per cent, Appendix 2.2.4.

Alcohol-soluble extractive — Not less than 19 per cent, Appendix 2.2.6.

Water-soluble extractive — Not less than 10  per cent, Appendix 2.2.7.
CONSTITUENTS—Alkaloid (arecoline) tannins and fats.
PROPERTIES AND ACTION —

Rasa 3 Kasiya

Guna :  Ritksa, Guru

Virya : Sita

Vipaka - :  Katu

Prabbdva :  Mohakyt :

Karma :  Dipana, Kaphapittajit, Kledani{ana, Malabhedi, Mukhasodhana, Vikasi
IMPORTANT FORMULATIONS— Pigakhanda. \
THERAPEUTIC USES— Mukhavikira; Aruci; Yoniéaithilya; Svetapradara,
POSE— 1—2 g of the drug in powder form.

)
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PUNARNAVA (RAKTA)

Punarnavd (Rakta) consists of dried, matured whole plant of Boerhaavia diffusa
Linn. (Fam. Nyctaginaceae); a trailing herb found throughout India and collected

after rainv season

.
L Iql) =Cas0n ’

i i i o pan A e T
herb is diffusely branched with stout root stock and many longe

slender, prostrate or ascending branches. '

SYNONYMS — :
Sansk.  : Kathilla, Sophaghni, Sothaghni, Varsabhu
Assam. :  Ranga Punarnabha. - :

Beng, - :  Rakta punarnava

Eng. : Horse Purslene, Hog Weed

Guj. : Dholisaturdi, Motosatodo

Hindi ¢ Qadapurna, Lalpunarnava

Kan, Sanadika, Kommeberu, Komma

Kash. ¢ Vanjula Punarnava

Mal. Chuvanna Tazhutawa

Mar, Ghetuli, Vasuchimuli, Satodimula, Punarnava, Khaparkhuti
Ori. Lalapuiruni, Nalipurani

Tel.

Punj. ¢ Iteit (lal), Khattan
Tam, 5

Mukurattai (Shihappu)
Atikamamidi, Erra galijeru

DESCRIPTION —

(a) Macroscopic— -
 Stem—greenish purple, stiff, slender, cylindrical, swollen at nodes, minutely pubesceat ot ‘n-arly

glabrous, prostrate divericately branched, branches from common stalk, often more than a metre
long. o :

Root—well developed, fairly long, somewhat tortuous, cylindrical, 0.2—1.5 cm in diameter; yellowish

brown to brown coloured, sutface soft to touch but rough due to minute longitudinal striations
and root scars; fracture, short; no distinct odour; taste, slightly bitter.

Leaves—opposite in unequal pairs, larger ones 2537 mm long and smaller ones. 12—18 mm‘.long

gvate-oblong or suboibicular, apex rounded or slightly pointed, base subcordate or rounded,
green and glabrous above, whitish below, margin entite or sub-undulate, dorsal side pinkish
in certain cases, thick in texture, petioles ncarly as long as the blade, slender. .

ers—very small, pink coloured, nearly sessile or shostly stalked, 10—25 cm, in smali.umbelis,

Flow, very small, pi

arranged on slender long stalks, 4—10 corymb, axillary and in terminal panicles; bracteoles,
small, acute, perianth tube constricted above the ovary, lower part greenjgh, ovoid, ribbed, upper

part pink, funnel-shaped, 3 mm long, tube 5 lobed, stamen 2-3.

Fruit—one seeded nut, 6 mm long clavate, rounded, broadly and bluntly 5 ribbed; viscidly glandula, -

{b) Microscopic— . } . .
Stemi—transverse section of stem shows epidermal . layer containing multicellular, uni serizte

glandular trichomes consisting«f 9—12 stalked cells and an ellipsoidal head, 150—220 w
long; cortex consists of 1-2 layers of parenchyma; endodermis indistinct; pericycle 1-2 .
sayered, thick-walled often containing scattered is:lated fibres; stele consisting £ many smal
vascular bundles often joined together in a ring and many big vascular bundles scattered in the
ground tissue, intra fascicular cambium present.

Rogt—transverse section of mature 100t shows a cork composed of thin-walled tangentially elongated

cells with brown walls in the outer few layers; cork cambium of 1-2 layers of thin-walled cells:}
secondary cortex consists of 2-3 layers of parenchymatous cells followed by cortex composed
of 5—12 layers of thin-walled, oval to polygonal cells; several concentric bands of xylem tissus °
alternating with wide zone of parenchymatous tissue present below cortical regions; number
of bands vary according to thickness of root and composed of vessels, tracheids and fibres;
vessels mostly found in groups of 2—8, in raaial rows, having simple pits and reticulate thickening ;

. 95



96

tracheids, small, thick-walled with simple pits; fibres aseptate, elongated, thick-walled, spindle-
shaped with pointed ends; phloem occurs as hemispherical or crescentic patches ' outside each
group of xylem vessels and composéd of sieve elements and parenchyma; broad zone of parenchy-

- ive rings of xylem elements composed of thin-walled more
or less rectangular cells arranged in radial rows; central regions of root occupied by primary
vascular bundles; numerous raphides of calcium oxalate, in single or in group present in cortical
region and parenchymatous tissue in between xylem tissue; starch grains simple and compound
having 2——4 components found in abundence in most of cells of cortex, xylem elements in paren-
chymatous tissue between xylem elements; simple starch. grains mostly rounded in shape and
measure 2.75—11 p. in diameter,

Leaves—Transverse section of leaf shows anomocytic stomata on both sides, numerous; a few short
hairs, 3-4 celled, present on the margin and on veins; palisade one layered; spongy parenchyma
2—4 layered with small air spaces; idioblasts containing raphides; occasionally cluster crystal
of calcium oxalate and orange-red resinous matter present in mesophyll,

Palisade ratio 3.5—6.5; stomatal index 11—16 ; vein islet number 9—15,

IDENTITY, PURITY AND STRENGTH- )
Foreign matter ~— Not more than 2 per. cent, Appendix 2.2.2,

Total ash — Not more than 15 per cent, Appendix 2.2,3.
Acid insoluble ash — Not more than 6 per cent Appendix 2.2.4,

Alcohol-soluble extractive — Not less than 1 per cent, Appendix 2.2.6.
Water-soluble extractive — Not less than 4 per cent, Appendix 2.2.7,

Assay—Contains not less than 0.1 per cent of total alkaloids, when assayed by the following methods ;:—

Take accurately about 100 g of the drug (60 mesh powder) and moisten with dilute solution of
Ammonia. Extract continuously in a soxhlet apparatus for 18 hours with 95 per cent Alcohol. Remove
the alcchol by distillation. Extract the residue with five 25 ml portions of 1 N Hydrochloric acid till
complete extraction of the alkaloid is effected. Transfer the mixed acid solutions into a separating
funnel and wash with 5 ml of Chloroform, run off the Chloroform layer. Make the acid solution
distinctly alkaline with Ammonia and shake with five 25 ml portions of Chloroform or till complete
extraction of alkaloids is effected. Wash the combined chloroform extracts with two portions each
of 5 ml of water. Filter the chloroform layer in tared flask and evaporate to dryness. Add to the
residue 5 ml of Alcohol, evaporate to dryness, repeat the process once again and weigh the resjdue
to constant weight in a vacuum desiccator. :

CONSTITUENTS—Alkaloid (Punarnavine).
PROPERTIES AND ACTION —

Rasa ¢ Madhura, Tikta, Kasiya

Guna 3 Riiksa

virya : Usna

Vipika :  Madhura

Karma :  Vitagleymahara, Miitrala, §othahara, Anulomana

IMPORTANT FORMULATIONS— Punarnavistaka kvatha ciirpa; Punarnavisava; Punarnavidi
mandiira; Sukumira ghrta; §othaghna lepa.

THERAPEUTIC USES— Pipdu; Sotha.
DOSE— 20—30 g of the drug for decoction.



SAPTAPARNA
Saptaparna consists of stem bark of Alstonia scholaris (Linn.) R. Br. (Fam.

Apocynaceae); a tall evergreen tree, found in the Sub-Himalayan tracts ascending
to 900 m from Jammu eastwards and western peninsula mostly in deciduous forests,

SYNONYMS :— :
Sansk. :  Saptacchada, Saptaparni, Saptdhvi
Assam. :  Chatiyan
Beng. :  Chatin
Eng. . Dita
Guj. :  Saptapatna, Satvana
Hindi  :  Chhativan, Satawana
Kan. ~:  Maddale, Hale, Eleyalaga
Mal. “{  Daivaphal, Ezilampala
Mar. :  Satveen :
Ori, .- Chhatiana, Chatiana
Punj. . Sathi, Satanne
Tam. g Ezilampalai
Tel. :  Edakula Ponna
DESCRIPTION — : : ) oo
(a) Macroscopic—Bark occurs in channelled or occasionally quilled pieces, 3—4'mm thick from branches
. and cut or broken irregularly into curyved or flat pieces, about 7 mm thick from stem; externally

younger bark dark grey to brown, older bark very rough, uneven and much fissured transversely
and longitudinally; both marked with numerous rounded or transversely elongated, grey to whitish-
brown lenticels; internally brownish-buff to dark greyish-brown; somewhat striated and indented;
fracture, short and smooth; fractured surface shows a narrow, inner portion traversed by numerous,
fine, medullary rays and a varying spongy outer portion,

(b) Microscopic—Transverse section of bark shows a multi-layered, thick and thin-walled cork; a

broad zone of secondary cortex composed of thin-walled, parenchymatous cells, including many
rounded latex cavities, scattered throughout tissue, containing numerous rhombic to polygonal
calcium oxalate crystals, numerous stone cells forming a non-continuous layer of 4—8 cells, irregu-
lat, rounded to linear, fibre-like, blunt at both ends; internal to secondary cortex a secondary phloem
cells containing many sieve tubes; cork cells brick shaped to almost square in transverse and longi-
tudinal sections and polygonal in surface view; cork cambium forms a region of two rows of cells
identical to cork cells, situated in between cork and secondary cortex; secondary phloem cells smaller
in dimension than cortical cells consisting of phloem parenchyma, many sieve tubes and com-
panion cells; fibres absent. .

IDENTITY, PURITY AND STRENGTH —

Foreign matter — Not more than 2 per cent, Appendix 2.2.2,
Total ash " — Not more than 11 per cent, Appendix 2.2.3.
Acid-insoluble ash — Not more than 3 per cent Appendix 2.2.4.

Alcohol-soluble extractive — Not less than 4 pet cent, Appendix 2.2.6.
Water-soluble extractive — Not less than 12 per cent Appendix 2.2.7.

Assay—Contains not less than 0.2 per cent of total alkaloids when assayed by the following method :—

Take 25 g in No. 60 mesh powder. Transfer to a continuous extraction apparatus and extract
with 90 per cent Alcohol for 4 hours (at least 3 extractions are essential). Remove the solvent and
transfer to a separating funnel with the help of a little water and 5 ml of 95 per cent Alcohol. Add
about 15 ml of Water and 2 ml of solution of 20 percent Sodium Hydroxide to make the solution
alkaline and extract with successive quantities of Chloroform till the extraction of alkaloid is com-
plete. Shake the combined Chloroform extract with successive quantities of a mixture of 4 volumes
of 0.2 N Sulphuric Acid and 1 volume of Alcohol until complete extraction of alkaloid is effected.
Wash the mixed acid solution twice with 10 ml portion of Chloroform and then twice with 10 ml
portion of Ether. Wash the combined Chloroform and Ether solution with 20 ml of 0.1 ‘N Sulphuric
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Acid, Transfer this washed acid extract to the original acid extract, make distinctly alkaline with
solution of Sodium Hydroxide and shake with successive portions of chloroform till the extraction
of the alkaloids is complete. Wash the combined chloroform solution with about 5 ml of water.
Remove most of the chloroform and transfer the remainder to a small open dish. When the removal
of chloroform is almost complete on water bath, add about 2 ml Dehydrated Alcohol and evaporate
to dryness. Dry at 100° to constant weight and weigh as total alkaloids.

CONSTITUENTS—-A&alOids (echitamine, ditamine and echitamidine).

PROPERTIES AND ACTION -~
Rasa ¢ Tikta, Kasiya
Gupa ¢ Sara, Snigdha
Virya ¢ Usna
Vipika ': Katu

Karma : . leidosaghna, Dipana, Anulomana, Raktafodhaka, Kugthaghna, Jvaraghna
IMPORTANT FORMULATIONS— Magvaﬂﬁdi kvatha ciirpa; Amrtirista; Vajraka taila.
THERAPEUTIC USES— Sila; Gulma; Krmiroga; Kustha; Jvara; Sandrameha.

DOSE— 20—30 g of the drug for' decoction.



SATI

Sati consists of sliced, diied thizomes of Hedychium spicatum Ham. ex Smith
erennial rhizomatous herb, measuring upto 1 m occurs

(Fam. Zingiberaceae); 2 p

in parts of western and central regions of sub-tropi
WWWWWWW

SYNONYMS —

Sansk.  :  Sathi, Gandhamilika
Assam. Katuri, Sati

Beng. ¢ 'Shati, Kachri

Eng. ¢ Spiked ginger lily

Guj. ¢ Kapurkachri, Kapurkachali
. Hindi ¢ Kapurkachri

Kan. :  Goul Kachora, Seenakachora, Kachora
Kash. :  Kapoorkachara

Mal. ¢ Katcholam, Katchooram

Mar. ¢ Kapurakachari, Gablakachari

Ori. : Gandhasunthi

Punj. : Kachur, Kachoor

Tam. ¢ Poolankizangu, Kichili Kizongu

Tel. ¢ Gandha Kachuralu

DESCRIPTION —

(») Macroscopic—Rhizomes 15—20 cm long, 2025 mm in diameter, externally yellowish-brown but
changed to dark brown on storage, drug available in pieces of 2.5 cm diameter, edge of each piece is
covered by a rough reddish-brown layer marked with numerous scars and circular ~rings, rudiments
of root-lets visible; odour, camphoraceous; taste, bitter.

(b) Microscopic—Transverse section of rhizome shows an outermost thick layer of suberised, dark
brown cells of outer cork consisting of 10—15 or more layers of irregular parenchymatous cells,
inner cork consisting of a few layered light brown, rectangular, radially arranged celis followed by
a wide zone of cortex, 3040 cells thick; some cortical cells filled with flattened and oval-oblong
starch grains; numerous oleo-resin cells also found in this region which have suberised walls con~
taining green-yellow oil; a thin endodermal layer present beneath cortex; central cylinder dis-
tinguished by presence of peripheral plexus of irregular congested vascular bundles with poorly
developed mechanical tissues; vascular bundles scattered irregularly throughout ground tissue,
bundles closed and collateral possessing group of two or more xylem elements; ground tissue com-
posed of large parenchymatous cells with abundant starch grains and oil.

IDENTITY, PURITY AND STRENGTH -—

Foreign matter — Not more than 1 per cent, Appendix 2,2.2.
Total ash, — Not more than 8 per cent, Appendix 2.2.3,
Acid-insoluble ash — Not more than 2 per cent, Appendix 2.2.4.

Alcohol-soluble extractive — Not less than 4 per cent, Appendix 2.2.6.
Water-soluble extractive — Not less than 8 per cent, Appendix 2.2.7.

€ONSTITUENTS—Essential oil.
PROPERTIES AND ACTION—
Rasa :  Katy, Tikta, Kasaya
Gupa ¢ Laghu, Tiksna
Virya : Uspa
Vipaika : Katu
" Karma :  Kaphavataghna, Mukhasodhana, Grahi, $ilahara

{MPORTANT FORMULATIONS— Agastyaharitaki rasiyana; Satyadi ciirpa.
THERAPEUTIC USES— Kasa; Svasa: Mukharoga; Siila; Chardi; Kandi.
DOSE— 1—3 g of the drug in powder form



SNU}Z(HI

Snuhi consists of stem' of Euphorbia neriifolia Linn, (Fam. Euphorbiaceae): a
large branched, erect, glabrous, succulent, xerophytic shrub occurring wild on rocky
ground throughout central India and extensively grown as a hedge plant.

SYNONYMS —
Sansk. :  Sudhd, Vajradruma, Snuk
Beng. :  Manasa sij

Eng. :  Milkhedge

Gyj. ¢ Ther, Kantalo

Hindi :  Thuhar, Sehunda

Kan. ¢ Muru Kanina Kalli

Mal. ¢ Kalli, Kaikalli

Mar. ¢ Nivadung

Ori. ¢ Thor, Kantalothor

Punj. ¢ Thohar

Tam. :  Elaikalli, Perumbu Kalii

Tel. :  Kadajemudu
DESCRIPTION—

(a) Macroscopic—Stem, green, cylindrical, showing, spiral ridge portion only; dried stem, tough with
pal_rg of sharp stipular thorns; with hollow space in cenire containing white reticulate mass, taste,
acrid.

(b) Microscopic—Transverse section shows a single layered epidermis, composed of squarish, thin-walled
parenchymatous cells, followed by a thick zone of cortex, differentiated into two parts, outer of thin.
walled, rectangular, oval and oblong parenchymatous cells of about 20 layers depth, inner wider zone
consisting of about 30—40 layers of thin-walled, oblong or ovoid, clongated parenchymatous cells,
having a number of rounded and oval latex cells, some contain dark yellowish latex; the number
of latex cells gradually reduce towards outer side; below cortex, about 10 layers of phloem present
containing group of fibres towards cortex; xylem consists of vessels, tracheids, fibres and xylen;
parenchyma; pith consists of thin-walled, rounded or oval, parenchymatous cells; starch and
calcium oxalate crystals absent.

POWDER—Cream yellow; under microscope shows, vessels, fibres and cortical cells; starch and calcium
oxalate crystals absent. :

IDENTITY, PURITY AND STRENGTH—

Foréign matter — Not more than 2 per cent, Appendix 2.2.2,
Total ash ~— Not more than 8 per cent. Appendix 2.2.3.
Acid-insoluble ash — Not more than 1 per cent, Appendix 2.2.4.

Alcohol-soluble extractive — Not less than§ 5 per cent, Appendix 2.2.6.

Water-soluble extractive — Not less than 15 per cent, Appendix 2.2.7.
CONSTITUENTS—Resin, guni and triterpenes. ‘
PROPERTIES AND ACTION—

Rasa 4 Katu, Tikta

Guna : Guru, Tiksna

Virya : Usna
Vipagka : Kato
Karma :  Tiksnpavirecana, Bhedana, Amakaphavitahara ™

IMPORTANT FORMULATIONS— Citrakadi taila; Abhaya lavana; Avittoladi bhasma; Vajrakgira.
THERAPEUTIC USES— Gulma; Udararoga; Meha; Kustha; Sotha.
DOSE— 125--250 mg of the drug in powder form.

Note :—§odhana of this drug is to be doue before use as decribed in Appendix.
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SOUKSMAILA

Stksmaild consists seeds of dried fruits of Elettaria cardamomum (Linn.) Maton
and its varieties (Fam. Zingiberaceae); a stout large perennial herb, growing natu-
rally in moist forests of western ghats up to 1500 m, also cultivated in many other

SYNONYMS—
Sansk, Truti, Eld
Assam, ! Sarooplaachi
Beng. ¢ Chota elaich
Eng. ¢ Cardamom
Guj. ¢ Elchi, Elachi, Elayachi
Hindi :  Choti Ilayachi
Kan, :  Elakki, Sanna Yalakki
Mal. :  Elam, Chittelam
Mar, ¢ Velloda, Lahanveldoda, Velchi
ori, ¢ Gujurati, Chotaa leicha, Alaicha
Punj, ¢ Illachi, Chhoti Lachi
Tam, : Siruelam
Tel. : Chinne Elakulu, Sanna Elakulu
Urdu ¢ Heel Khurd
DESCRIPTION—

(a) Macroscopic—

Fruit—about 1—Jem long. ovoid or oblong and more or less three sided with rounded ¢ ngles, greenish
to pale-buff or yellowish in colour; base rounded or with the remains of pedicle; apex shortly
beaked; surface almost smooth or with slight longitudinal striations ; small trilocular fruit, each
containing about 15—20 seeds in a row of doubles, adhering together to form compact mass,

Seed—dark brown to black, about 4 mm long and 3 mm broad, irregularly angular, transversely wrinkl~
ed but not pitted; with a longitudinal channel containing raphe, enclosed in a colourless, membra«
nous aril; odour, strongly aromatic; taste, characteristic. :

(b) Microscopic—Transverse section of seed shows flattened, aril, thin-walled parenchymatous cells; testa
with outer epidermis of thick-walled, narrow, elongated cells, followed by a layer of collapsed
parenchyme, bscoming 2 or 3 layered in the region (f raphe, composed of large, thin-walled
ractangular cells containing volatile oil, a band of 2 or 3 layers of parenchyma and an inner
epidermis of thin-walled, flattened cells; inner integument 2 layered, an outer palisade sclerenchyma with
yellow to reddish-brown beaker shaped cells, 20 .. long in radial direction and 12 u wide, thickened on inner
and anticlinal walls, each cell with a small bow] shaped lumen containing a warty nodule of silica and
an inner epidermis of flattened cells; perisperm cells thin-walled, packed with minute rounded poly-
hedral starch grains, about 1—2 to 4—6 . in diameter and containing 17 small prismatic crystals of
calcium oxalate, about 10—20 y long; endosperm of thin-walled parenchyma containing protein as a
granular hyaline mass in each cell; embryo, of small thin-walled cells containing aleurone grains;
starch absent in endosperm\and embryo; fibres sclerenchymatous; large vessels presens in pericarp.

IDENTITY, PURITY AND STRENGTH—

Foreign matter — Nil, Appendix 2.2.2.
Total ash — Not more than 6 per cent, Appendix 2.2.3.
Acid-insoluble ash -~ Not more than 4 per cent, Appendix 2,24,

Alcohol-soluble extractive — Not less than 2 par cent, Appendix 2.2.6.
Water-solable extractive — Not less thzn 10 per cent, Appendix 2.2.7,
Volatile oil — Not less than 4 per cent, V/W, Appendix 2.2,10.
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CONSTITUENTS—Essential oil.
PROPERTIES AND ACTION—
Rasa Katu, Madhura
Gupa ¢ Laghu
Virya @ Sita
Vipaka :  Madhura
Karma @ Rocana, Dipana, Anulomana, Hrdya, Miitrala

IMPORTANT FORMULATIONS— Eladi modaka; Eladi ciirna; Sitopaladi ciirpa.’
THERAPEUTIC USES— Kasa; Svasa; Aruci; Chardi; Mitrakgechra.
DOSE— 250— 500 mg of the drug in powder form.



SUNTHI

' Sur_ltp consists of dried rhizome of Zingiber officinale Roxb.(Fam. Zinglbera-
ceae); widely cultivated in India, rhizomes dug in January-February, buds and roots

removed, soaked overnight.in water, decorticated, and some times treated with

and dried, \

SYNONYMS—

lime

Sansk, -:  Ausadha, Mahausadha, Nagara, Viéva, ViSvabhesaja, $mgavera, Vigva, Visvausadha

Assam, :  Adasuth, Aadar Shuth
Beng, :  Suntha, Sunthi
Eng. ¢ Ginger root, Ginger

Guj. ¢ Sunth, Sundh, Suntha
Hindi ¢ Sonth
Kan, ¢ Shunthi

Kash, ¢ Shonth

Mal. : , Chukku

Mar, ¢ Sunth

Ori, ¢ Sunthi

Punj. ¢ Sund

Tam., . :  Sukku, Chukku
Tel. ¢ Sonthi, Sunti
Urdu ¢ Sonth, Zanjabeel

DESCRIPTION—

(a) Macroscopic—Rhizome, laterally compressed bearing short, flattish, ovate, oblique, branches on upper
side each having at its apex a depressed scar, pieces about 5—15 cm long, 1.5—6.5 cm wide (usually
3—4 cm) and I—1.5 cm thick; externally buff coloured showing longitudinal striations and occasional
loose fibres; fracture short, smooth, transverse surface exhibiting narrow cortex (about one-third of
radius); a well-marked endodermis and a wide stele showing numerous scattered fibro-vascular bund-

les and yellow secreting cells; odour,|agreeable and aromatic; taste, agreeable and pungent.

(b) Microscopic—Transverse section of rhizomeé shows cortex of isodiametric thin-walled, parenchym
with scattered vascular strands and numerous isodiametric idioblasts, about 40—80 ptin diameyter
containing a yellowish to reddish-brown oleo-resin; endodermis slightly thick walled, free from starch -
immediately inside endodermis a row of nearly continuous collateral bundles usually witixb;t“ﬁi);&
stele of thin-walled, parenchyma cells, arranged radially around numerous scattered, collateral vas.
cular bundles, each consisting of a few unlignified, reticulate or spiral vessels upto about 70 in
diameter; a group of phloem cells, unlignified, thin-walled; septate fibres upto about 30, wide :nd
600 y. long with small oblique slit, like pits, present; numerous scattered idioblasts, similar those of

cortex, and associated with vascular bundles, also present; idioblasts about 8—20 #wide and upto

130

long with dark reddish-brown contents: in single or in axial rows, adjacent to vessels, present ; paren-

chyma of cortex and stele packed with flattened, rectangulsr, ovate; starch grains, mostly 5.
30—60 p long about 25 p. wide and 7 y thick, marked by five transverse striatigns. »mostly s

INDENTITY, PURITY AND STRENGTH--

Foreign matter — Not more than 1 per cent Appendix 2.2.2,
Total ash — Not more than 6 per cent, Appendix 2.2.3, .
Water-soluble ash — Not less than 1.5 per cent, Appendix 2.2.5,
Alcohol (90 percent) soluble extractive— Not less than 3 per cent, Appendix 2.2,6.
Water-soluble extractive . ~ Not less than 10 per cent, Appendix 2.2.7,

103

15 -



104

CONSTITUENTS—Essential oil, pungent constituents (gingerol and shogaol), resinous matter and starch,

PROPERTIES AND ACTION—
Rasa -+ Katu
‘Gupa : ' Laghu, Snigdha
Virya; : Usna
Vipagka :  Madhura
Karma -t - Dipana, Pacana, Anulomana, Amadogahara, Vatakaphapaha, Hydya

IMPORTANT FORMULATIONS— Saubhégya$unthi; Trikatu Ciirna; Saubhdgya vati; Vaiévanara clirna.
THERAPEUTIC USES— Agnimandya; Adhmana; pandu; Svasa; Udararoga; Amavata,
DOSE— 1— 2 g of the drug in powder }'orm.



SVARNAPATRI

Savrnapati consists of dried leaves of Cassia angustifolia Vahl (Fam. Legumino-
sae); a small shrub, 60-75 cm high, found throughout the year, cultivated largely in

Qouthern India, esnecially in districts of Tinnevellv, Madurai and Tiruchirapally and

WDUULLIVELL AliVidy UOPUVATEL) 2iz MaStaivid U2 L 22180Veia) )y svatlsvia raliuliapa o]

has also been introduced in Mysore; fully grown, thick bluish colour leaves stripped
off by puey, collected and dried in shade for 7—10 days, till assume a yellowish-green
colour; graded and then packed into large bales. _

SYNONYMS—
Assam. Sonamukhi
Beng. : Svarnamukhi, Sonapata
Eng. : Indian Senna, Tinnevelly Senna
Guj. 3 Mindhiaval, Sonamukhi
Hindi 3 Sanaya, Hindisana!
Kan. : Nelavarika, Sonamukhi, Nelaavare, Nelavarike, Nela Aavariake
Kash. : Sna
Mal. : Sunnamukhi, Nilavaka, Chinnukki, Adapatiyan
Mar. ¢ Sonmamukhi '
Ori. 3 Sunamukhi
Punj, : Sanapati, Sarnapatta, Sannamakhi
Tam. C Nilapponnai, Avarai
Tel. g Sunamukhi
Urdu : Sena, Barg-e-Sana
DESCRIPTION~

(a) Macroscopic—Leaflets, 2.5—6 cm long and 7—15 mm wide at centre, pale yellowish-green, elongated
lanceolate, slightly asymmetric at base; margins entire, flat, apex acute with a sharp spine; both sur-
faces smooth with sparce trichomes; odour, faint but distinctive; taste, mucilagenous and disagreeable
but not distinctly bitter. , 3

(b) Microscopin—Transverse section of leaflet through midrib shows an isobilateral structure; epidermal
cells, straight walled, containing mucilage; both surfaces bear scattered, unicellular hair, often coni-
cal, curved near base, thick-walled, non-lignified; warty cuticle; stomata, paracytic, numerous on
both surfaces; mesophyll consists of upper and lower palisade layers with spongy layer in between;
palisade cells of upper surface longer than those of lower surface, the latter having wavy anticlinal
walls; prismaatic crystals of calcium oxalate present on larger veins, and clusters of calcium oxalate
crystals distributed throughout the palisade and spongy tissues; midrib biconvex; bundles of midrib
and larger veins, incompletely sutrounded by a zone pericyclic fibres and a crystal sheath of parenchy-
matous cells, containing prismatic crystals of calcium oxalate. .

INDENTITY, PURITY AND STRENGTH—

aNasdaNaad Xy SUNSZS L3417

Foreign matter — Not more than 1 per cent, Appendix 2.2.2.
Total ash — Not more than 14 per cent Appendix 2.2.3.
Acid-insoluble ash — Not more than 2 per cent, Appendix 2.2.4.

Alcohol-soluble extractive — Not less than 3 per cent, Appendix 2.2.6.
Water-soluble extractive ~— Not less than 25 per cent, Appendix 2.2.7.
CONSTITUENTS—Anthraquinone, glucoside, flavonoids, steroids and resin.
PROPERTIES AND ACTION— i ‘
Rasa 3 Katu, Tikta, Kasiya

Guna : Laghu, Riksa, Tiksna

Virya e Usna

vipaka : Katu :
Karma : Recana

IMPORTANT FORMULATIONS— Paficasakira ciirna; SarivadyAsava.
THERAPEUTIC USES— Vibandha; Udararoga.
DOSE~— 0.5— 2 g of the drug in powder form.
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| SVETAJIRAKA
‘Svetajiraka consists of tipe fruits of Cuminum cyminum, Linn. (Fam. Umbelli-

fera}e),j a glabrous, annual herb, 30-90 cm nigh flowers very small, white, about

38 mm lopg stalk in compound umbels, mostly cultivated in lains; plants pulled
./ out, dried, t_,h!rashed for collecting mature.frui)t,m ) P st

/ SYNONYMS—
| Sansk. i - Ajaj, Jicaka, Ajzjika
Assam. ¢ Jira
Beng. :  Jira, Sadajira
Eng. ¢ Cumin seed, Cumin
Guyj. ¢ Jirautmi, Jiru, Jiraugi, Jeeru, Jirun -

Hindi ¢ Jira, Safed jira
Kan. ¢ Jirage, Bilejirege
Kash. :  Safed Zoor .. -

Mal. ' :  Jeerakam
Mar.» : . Pandhare jire E
Ori. ¢ Dhalajeera, Dalajira, Jira

" Punj, ¢ Safed Jira, Chitta Jira
Tam., :  Sheeragam, Chirakam, Jeerakam
Tel. ¢ Jilakarra, Tella Jilakarra
Urdy  : ' Zirah, Zirasafed

DESCRIPTION—

(a) Macroscopic—Fruit, a cremocarp, often separated into mericarps, brown with light coloured ridges
ellipsoidal, elongated, about 4-6 mm long, 2 mm wide, tapering at ends and slightly ’CO'mpréssed’
laterally; mericarps with 5 longitudinal hairy primary ridges from base to apex, alternating with 4
secondary ridges which are flatter and bear conspicuous emergences; seeds orthospermous; odour
umbelliferous characteristic; taste, richly spicy. i . ’

() Microscopic—Transverse section of furit shows epidermis consisting of short polygonal, tabular’ dells

, densely covered with short, bristle hairs on ridges; mesocarp with few layers of parenchyma and five

' " vascular bundles under five primary ridges; six vittae under secondary ridges, four on dorsal and two
‘on commissural surface; endocarp consists of polygonal cells containing fixed oil and aleurone grains:
carpophore consists of slender fibres. . K _ ’

IDENTITY, PURITY AND -STRENGTH—

Foreign miatter " "= Not more than 2 per cent, Appendix 2.2.2,
Total ash ' . — Not more than 8 per cent, Appendix 2.2.3.
Acid-insoluble ash — Not more than 1 per cent, Appendix 2.2.4, 1

Alcohol-soluble extractive — Not less than 7 per cent, Appendix 2.2.6.

Watet:soluble extractive — Not less than 15 per cent, Appendix 2.2.7.
CONSTITUENTS—Essexiial oil. ‘

PROPERTIES AND ACTION—

Rasa : Katu} -

Guna : Laghu, Riiksa, Tiksna

Virya ¢+ Usna

Vipaka " : Katu .

Karma ¢ Rucya, Dipana, Pacana, Grahi, Krmighna, Kaphavatahara' ’
IMPORTANT FORMULATIONS— Jirakadyarista; Jirakadimodaka; Hifgvadi ciirpa; Hinguvacdi-
‘cirna. . T
THERAPEUTIC USES— Agnimandya; Atisara; Kymiroga, -

DOSE— 1—3 g of the drug in powder form, :
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SVETA SARIVA | ‘

Sveta sariva consists of root of Hemidesmus indicus (Linn.) R. Br. (Fam. Ascle-
piadaceae); a prostrate or semi-erect shrub found throughout India from upper Gan-
getic plains east-wards to Assam, throughout Central, Western and Southern India
upto an elevation, of 600 m. '

SYNONYMS—
Sansk. : Ananta, Gopa;uti, Sariva
Assam. .  Vaga Sariva
‘Beng. '{  Anantamul, Shvetashariva
Eng. ¢ Indian Sarasa Parilla
Guj. H Upalsari, Kabri
Hindi .:  Anantamul
Kan, :  Namada veru, Bili Namadaberu, Anantamool, Sogadeberu, Namadaberu
Kash. ¢ Anant mool
Mal, ¢ Nannari, Nannar, Naruneendi
‘Mar. :  Upaisati, Anantamuia
Ori, :  Dralashvan Lai,-Anantamool » )
Punj. :  Anantmool, Ushbah
Tam. ¢ . Ven Nannari
Tel, ¢ Sugandhi Pala, Tella Sugandhi
Urdu ¢ Ushba Hindi
DESCRIPTION—

(8) Macroscopie—Roots occur in pieces, about 30 cm long and 3—8 mm in diameter, cylindrical, thick,
hard, somewhat tortuous, sparcely branched, provided with few tHick rootlets and secondary roots;
external appearance dark brown, sometimes with violet-grey tinge; centre yellow, woody, surrounded
by a mealy white cqrtical layer; bark brownish, corky, marked with transverse cracks and longitudi-
nal fissures and easily detachable from the hard central core; odour, characteristic; taste, sweetish, °
slightly acrid and aromatic,

b) Microscople—Transverse section of root shows peride onsisting of three, layers of | tissues, cor!
L) cork cambium and socondary corte';; cork cells radially ﬂit enet gtmd rect_!a %ﬁ: »ixlﬁ appe;;?n:é
filled with dark brown contents giving reactions of tannins; cork cambium, 2 or 3 layeted, compress~
ed, and filled with deep brown contents; secondary cortex, 3—4 layers of cells, similar to cork cells,
with very little or no dark brown contents; secondary phloem consists of sieve elements, parenchyma,
phloem ray cells alongwith several laticiferous ducts; parenchyma cells filled with starch grains, dia-
meter 7—10 , occasional prismatic crystals of calcium oxalate; laticiferous ducts scattered in paren-
- chymatous tissue; cambium very narrow: xylem traversed by narrow medullary rays; vessels and trach-
eiggghar_acterised by the presence of pitted markings; pith absent and central region occupied by
woody tissues. i

. INDENTITY, PURITY AND STRENGTH—

Foreign matter — Not more than 2 per cent, Appendix 2.2.2,
. Total ash — Not more than 4 per cent, Appendix 2.2.3.
Acid-insoluble ash — Not more than 0.5 per cent, Appendix 2.2.4.

Alcohol-soluble extractive — Not less than 15 per cent,JAppendix 2.2.6.
Water-soluble extractive -~ Not less than 13 per cent, Appendix 2.2.7.
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CONSTITUENTS—Essential oil, saponin, resin, tannins, sterols and glucosides.

PRDPERTIFS‘AND ACTION-~
Rasa ¢ Madhura
Guna 3 Snigdha, Guru
Virya ¢ Sita

Vipika '; Madhura

Karma  :  Tridosanafana, Dipana, Raktasodhaka, Amanisans, Visaghna, Jvarabara
IMPORTANT FORMULATIONS— Sarividydsave.
TWC USES— Aruci; Agnimindya; Atisira; Kasa; Svisa; Kandi; Kustha; Jvara; Rakta-

DOSE— 20—30 g of the drug for decoction,



TAGARA

Tagara consists of predominantly dried rhizome, stolon and small portion of
root of Valeriana wallichii Dc.(Fam. Valerianaceae); a hairy perennial herb, growing
in temperate Himalayas from Kashmirto Bhutanand Khasia hills upto an altitude
of 3,000 m; rhizomes dug in autumn, well washed with water and dried.

SYNONYMS—
Sansk. ¢ Kalanusiri, Kalanusarikd, Nata

Assam. :  Tagar

Beng, ¢ Tagar Paduka :
Eng. :  Indian Valerian

Guj. :  Tagar Ganthoda, Tagar Gantho, Ghodawaj

Hindi : Mushkbala, Sugandhabala J
Kan. :  Mandibattal, Mandyavanthu, Mandibattalu, Tagar

Kagh, ¢ Bala, Mushkbala

Mal. :  Thakaram

Mar, ¢ Tagar, Ganthode

Ori. ¢ Tagarapaduka, Jalashiuli
Puxj. ¢ Mushkobala, Sugandhbala
Tam. ¢ Tagarai

Tel. :  Grandhi Tagaramu

Urdu ¢ Tagar

DESCRIPTION— ‘

(a) Macroscopic—Rhizome, of about 4—8 c¢m long and 4—10 mm thick pieces, dull yellowish-brows
sub-cylindrical and dorsiventrally somewhat flattened, rough, slightly curved and unbranched, upper
surface marked with raised encircling leaf scars; under surface bearing numerous, small, circulas
prominent, root scars and a few stout rootlets; crown bearing remains of aerial stems with scale
leaves; fracture short and horny; stolon connecting rhizomes stout, 1—5 mm. long and 2—4 mm
thick, yellowish- grey in colour, longitudinally wrinkled, usually with nodes and internodes and beag-
ing adventitious roots, occasionally thin stolons 1—2 mm thick; root, yellowish-brown, 3—5 cm long
and 1 mm thick; odour, strong and reminiscent of iso-valeric acid; taste, bitter and somewhat campho-
raceous.

(b) Microscopio— ‘
Rhizome—transverse section of rhizome shows cork, consisting of 4—14 layers of lignified, cellg
occasionally ~ containing oil globules; cortex parenchymatous containing numerous starch grains
oil globules and yellowish-brown substance; outer 2 or 3 layers of cortex, collenchymatous
occasional 100t traces appear as paler strands; endodermis single layered; pericychs paren-
chymatous and within it 12—I8 collateral vascular bundles, separated by dark medullary rays
present; pith large, parenchymatous, lacunar, containing starch grains; starch occurs as single
or occasional compound grains of two cOmponents, individual grains being 7—30 . mostly
1025  in diameter: calcium oxalate crystals absent.

Stolon—transverse section of stolon shows cork, consisting of 2—5 layers; cortex upto 25 layers, paren-
chymatous, followed by 20 collateral vascular bundles, whichin youngstolons separated by cell-
ulosic parenchymatous medullary rays and in older stolonsbecome lignified; pith wide and
lacunar; oot traces absent.

Reots—transverse section of root shows small, central parenchymatous pith, surrounded by setrarck
to ployarch xylem and a wide parenchymatous bark. '
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IDENTITY, PURITY AND STRENGTH-

Foreign matter : — Not more than 2 per cent, Appendix 2.2.2,
Total ash — Not more than 12 per cent, Appendix 2.2.3.
Aqid-insolubl(le ash — Not more than 10 per cent, Appendix 2.2.4.
Alcohol (60 per cent) soluble extractive— Not more than 30 per cent, Appendix, 2.2.6./1
Water-soluble extractive — Not less than 19 per cent, Appendix 2.2.7.
CONSTITUENTS—Essential oil.
PROPERTIES AND ACTION—
Rasa g Tikta, Katu Kasdya

. Guna :,  Laghu, Snigdha
) Virya 3 Usna
Vipaka : Katu .
Karma Tridosahara, Visaghna, Raktadosahara, Minasadosahara

IMPORTANT FORMULATIONS— Dhanvantara taila; Mahinirayana taila; Devadarvadyarista;
Jatiphaladi clirna.

THERAPEUTIC USES— Apasmira; Unmada; Siroroga; Netraroga.

DOSE— 1—3 glof the drug in powder form.



TAMALAKI]

Tamalaki consists of root, stem and leaf of Phyllanthusv Sraternus Webst,
Syn. Phyllanthus niruri Hook. f.non Linn. (Fam. Eurhorbiao«sae); an annual herb,
20-60 cm high, found in Central and Southern India extending to Ceylon.

SYNONYMS —
Sansk. :  Mahidhatriks, Bhimyamalaki, Bahuphala
Assam. Bhuin Amla
Beng. :  Bhumamla, Bhumi amalaki
Guyj. ¢ Bhoi Amali, Bhony amari, Bhonyamali
Hindi ¢ Bhui Amala
Kan. 3 Nelanelli
Mal. ¢ Kizanelli, Keezhanelli, Ajjhada
Mar. 8 Bhuiawali
Ori. ¢ Bhuin Amla
Tam. : Kizhukai nelli, Kizanelli
Tel. : Nela usirika
DESCRIPTION—

@ Macroscopic— i

Root—small, 2.5—11.0 cm long. nearly straight, gradually tapering, with a number of fibroug secon -
dary and tertiary roots, external surface light brown; fracture, short,

Stem—slender, glabrous; light brown, cylindrical, 20—75 cm long, branching profuse towards: upper
region bearing 5—10 pairs of leaves, internode, 1—3.5 cm long; odour, indistinct; taste, slightly
bitter.

Leaf—compound and leaf-let arranged in two rows with a rachis; alternate, opposite and decussate
almost sessile, stipulate, oblong, entire; upto 1.5cm long and 0.5 cm wide, greenish-brown, in
colour; odour, indistinct; taste, slightly bitter. -

V)] Microscopic— '

Root—transverse section shows, 4—6 layers of cork consisting of thin-walled, rectangular, tangen-
tially elongated and radially arranged cells, filled with reddish-brown content; secondary cortex
consists of 8—10 layers of thin-walled, tangentially elongated parenchymatous cells; secondary
phloem narrow consisting of sieve elements, phloem parenchyma and traversed by narrow phloem
rays; secondary xylem represented by a broad zone Of tissue, composed of vessels, tracheids
fibres and parenchyma, all elements being thick-walled and lignified having simple pits; xylem
rays unisetiate, :

* Stem—transverse section shows, a single layered epidermis composed of thick-walled, flattened, tangen-
tially elongated cells; older siem shows 4—S5 layers of cork, composed of thin-walled, tabular
tangentially elongated and radially arranged cells, filled with reddish-brown content; cortex com-
posed of 4—6 layers of oval, tangentially elongated, thin-walled, parenchymatous cells, some
cortical cells filled with yellowish-brown content; endodermis quite distinct; pericycle represent-
ed by a discontinuous ring, composed of several tangentially elongated strznds of lignified fibres
with thick walls and narrow lumen; secondary phloem narrow, composed of sieve elements, dis-
persed in mass of phloem parenchyma ; secondary xylem composed of vessels, fibres, parenchyma
and traversed by numerous uniseriate rays; vessels mostly simple pitted, a few show spiral thicken-
ings; fibres narrow elongated, with narrow or sometimes blunt ends with simple pits; centre,
occupied by a pith composed of thin-walled, circular to oval parenchymatous cells, occasionally
cluster crystals of calcium oxalate present in parenchymatous cells of ground tissue. '

Leaf—transverse section of leaf shows, a biconvex outline; epidermis on either side, single layered
covered externally by a thick cuticle; a palisade layer present beneath upper epidermis, inter-
cepted by a few parenchymatous cells in the middle; meristele composed of small strands
of xylem towards upper suface and phloem towards lower surface, rest of tissue of leaf compos-
ed of thin-walled, parenchymatous cells some having cluster crystals of calcium oxalate; lamina
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shows a dorsiventral structure, mesophyll differentiated into palisade and spongy parenchyma;

epidermis on either side composed of

thin-walled, tangentially elongated cells, covered  exter-

nally by a thick cuticle; anisocytic type stomata present on both epidermises; palisade single layer-

ed ; mesophyll composed of 3-—5 layers O

£ l0osely arranged cells having a number of veins travers-

ed in this rggion, a few’cluster crystals of calcium oxalate present in spongy parenchyma.

Powder-—Powder of the drug,
and fibres.

IDENTITY, PURITY AND STRENGTH—
Foreign matter ' — Not more than 2 per cent, Appendix 2.2.2.
Total ash _ Not more than 16 per cent, Appendix 2.2.3,
Acid-insoluble ash — Not more than 7 per cent, Appendix 2.2.4.
Alcohol-soluble extractive — Not less than 3 per cent, Appendix 2.2.6.
Water-soluble extractives — Not less than 13 per cent, .f\ppendix 2.2.7.

CONSTITUENTS—Phyllanthin.
PROPERTIES AND ACTION—

Rasa . 'Kasaya, Tikta, Madhura
Guna : Laghu, Riksa

Virya : Sita

vipika : Madhura

" Karma Rocana, Dahanagani, Pitta§imaka, Miltrala
IMPORTANT FORMULATIONS— Citraka haritaki; Madhuyastyddi taila; Pip
prisa; S:tavariguda.
THERAPEUTIC USES— Tysa; Kasa; Amlapitta; Pand
DOSE— 10—20 ml. of the drug in juice form.
3—6 of the drug in powder from.

i

brown coloured, under microscope shows, fragments of cork cells, vessels

palyddi ghrta; Cyavana-

u; Ksaya; Ksata; Kustha; Prameha; Mitraroga .



TVAK

Tvak is the dried inner bark (devoid of cork and cortex) of the coppiced shoots
of stem of Cinnamomum_zeylanicum Blume. (Fam. Lauraceae); a moderate sized
evergreen tre usually attaining a height of 6—7.5 m; cultivated on the Western Ghats
and adjoining hills; bark collected during April-July and October-December.

SYNONYMS—
Sansk. Darusitd
Assam. @ Dalcheni, P?,lchini
Beng. 3 Daruchini, Darchini -
Eng. :  Cinnamon bark
Guj. : .. Daichini
Hindi ¢  Dalchini
Kan. Dalchini Chakke

Kash. ¢+ - Dalchini, Dalchin
Mal. :  Karuvapatta, Ilavarngathely
Mar. : Dalchini

ori. " Dalechini, Guda twak
Punj. : . Dalchini, Darchini
Tam. .+ Lavangapattai, Karuvapattai
Tel. . Lavangapatta, Dalchini chekka
Urdu :  Darchini -
DESCRIPTION—
(a) Macroscopic—Bark pieces about 0.5 mm thick, brittle, occurs as single or double, closely packed
in length and upto about 1 cm in diameter: outer surface, dull

compound quills, upto 2 metre Of more ngth
yellowish-brown, marked with pale wavy longitudinal lines with occasional small scars or holes; inner

surface darker in colour, striated with longitudinally elongated reticulation; fracture, splintery, free
from all but traces of cork; odour, fragrant; taste, sweet, aromatic with sensation of warmth,

ic—Transverse section of bark (devoid of cork and cortex) shows except at certain places
pericyclic sclerenchyma, 3 or 4 rows of isodiametric cells, sometimes tangentially elongated, inner and
radial walls often being thicker than the outer, some containing starch grains; small groufas of peri-
cylic fibres embedded at intervals in the sclerenchyma; phloem of tangential bands of sieve tissue
alternating with parenchyma, and containing axially elongated secreting cells containing volatile
oil or mucilage; phloem fibres with very thick walls, upto 30 y in diameter, isolated orin short tangen-
tial rows; sieve tubes narrow with transverse sieve plates, collapsed in outer periphery; medullary
rays of isodiametric cells, mostly 2 cells wide; cortical parenchyma and medullary ray§ containing
small starch grains mostly below 10 . in diameter ; minute acicular crystals of calcium oxalate present.

(b) Microscop

IDENTITY, PURITY AND STRENGTH—
Foreign matter — Not more than 2 per cent, Appendix 2.2.2,
Total ash — Not more'than 3 per cent. Appendix 2.2.3.
Acid-insoluble ash — Not more than 2 pet cent, Appendix 2.2.4.
Alcohol-soluble extractive — Not less than 2 per cent, Appendix 2.2.6.
Water-soluble extractive — Not less than 3 per cent, Appendix 2.2.7.

Volatile oil — Not less than 1 per cent, v/w Appendix 2.2.10.

CONSTlTUENTS—Essentia.l oil, tannin and mucilage. -

. 113
18364 Deptt. of Health/ND/86



PROPERTIES AND ACTION—

114 -

-Rasa 5 Katﬁ, Tikfa, Madhura
Gupa '+ Riiksa, Laghu, Tiksna

Virya < Usna
Vipika ¢ Katu
Karma Kaphavitahara,

IMPORTANT FORMULATION—

Visé,ghna, Kanthasuddhikara, Rucya
Sitopaladi ciirga; Caturjata cﬁrr,n‘a;

THERAPEUTIC USES— Mukhaéosg; Tysa; Kanthamukharoga; Pinasa; Kymiroga; Vastiroéa; Arfa;

Hrdroga.

DOSE~ 1-3 g of the drug’in powder form.



TVAKPATRA

Tvakpatra consists of dried mature leaves of Cinnamomum tamala (Buch. Ham.)
Nees & Eberm. (Fam. Lauraceae);a small evergreen tree upto 7.5 m high and occurs
in tropical, sub-tropical Himalayas between 9U0-2300 m, often raised from seeds;
sown in nursery; leaves collected in dry weather from about ten years old plant

during October-March.
SYNONYMS—

Sansk. : Patra, Varanga, Coca
Assam. @  Tejpat, Mahpat
Beng. : Tejpatra, Tejpata

Eng. ¢ Indian Cinnamon - .
Gyj. ¢ Tamaia patra, Develee
Hindi :  Tejpatra :
Kan, ¢ Tamalapatra, Dalchini Ele
Kash. ¢ Dalchini pan, Tajpatra

© Mal. : Karuvapatta patram
Mar. : Tamalpatra
Ori, : Tejapatra
Punj. '+ Tajpater
Tam. :  Lavangapatri
Tel. ¢ Akupatri

Urdu : Tezpat

DESCRIPTION—
(2) Macroscopic—

Leaves—12.5—20 cm long, 5-7.5 cm wide at the centre, 3 converging nerves from base to apexe

young leaves pink; petioie 7.5—13 mm long; margin entire, apex acute or accuminate, both suz-
faces smooth; stomata paracytic; odour, aromatic; taste, slightly sweet, mucilaginous and

aromatic.
(b) Microscopic—

Petiole and midrib—transverse section of petiole and midrib shows epidermis externally covered

with cuticle, uniseriate, multicellular (1 to 3 cells), trichomes present,,

oil cells single or in group,

isolated large stone cells, much ligniﬁed showing striations found scattered, most of the paren-
chymatous cells of cortex with reddish-brown contents; pericycle represented by a few layers of -
sclerenchymatous cells, stele more or less planoconvex as in the midrib of leaf; xylem on upper

and phloem on lower side consisting of usual elements, present,

Lamina—transverse section of lamina shows dorsiventral structure, represented by palisade tissue on
upper and spongy parenchyma on lower side; epidermis same as in midrib, externally covered

with cuticle; below upper epidermis single row of closely packed

palisade layer followed by

multilayered, irregular, thin-walled cells of spongy parenchyma without intercellylar spaces; idio-

blasts containing oil globules present in mesophyll and also in palisad

; lower epidermis covered

externally with cuticle; lamina intervened by several small veinlets; vascular bundles covered

with thick-walled fibres on both side.
IDENTITY, PURITY AND,STRENGTH—

Foreign matter — Not more than 2 per cent, Appendix 2.2.2.
Total ash — Not more than 5 per cent, Appendix 2,2.3.
Acid-insoluble ash — Not more than 1 per cent Appendix 2.2.4,

Alcohol-soluble extractive — Not less than 6 per cent, Appendix 2.2.6.
Water-soluble extractive — Not less than 9 per cent, Appendix 2.2.7.

Volatile oil — Not less than 1 per cens v/w Appendix 2.2.10,
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CONSTITUENTS—Essential oils (d-« phellandrene and eugenol).
PROPERTIES AND ACTION—

Rasa :  Katu, Madhura
Guna : " Laghu, Picchila, Tiksna
Virya : Uspa

Vipaka : Katu

Karma :  Rucya, Kaphavitahara, Ar§oghna
IMPORTANT FORMULATIONS— citrakadi taila; Kasfsadi taila; Vajraka taila.
THERAPEUTIC USES— Aruci; Hillasa; Ara; Pinasa.
DOSE— 1—3g of the drug in powder form.



UDUMBARA |

Udumbara consists of dried bark of Ficus racemosa Linn. Syn. Ficus glomerata
Roxb. (Fam. Moraceae); a large deciduous tree distributed all over india, found throu-
ghout the year, grows in evergreen forests, moist localities and bank of streams to
the elevation of 1800 m, often cultivated in villages for shade and its edible fruits.

SYNONYMS—
‘ Sansk. ¢ ‘Sadiphala
Assam. :  Jangedumuru, Yagyadimru
Beng, :  Jagnadumur, Yagnadumur

Eng. :  Cluster Fig, Country fig.
. Guj. ¢ Umbro, Umerdo, Umardo, Umarado
Hindi ¢ Gulara, Gular .
Kan. :  Attihanninamara, Oudumbara, Athimara, Attigida

Kash. 5 Rumbal

' Mal. : Athi
Mar. s Atti, Gular, Umber

Ori, +  Jajnadimbri, Dimbiri,

, Punj. ¢ Kath Gular, Gular
Tam. At .
Tel, 8 Atti, Medi

Urdu +  Gular

DESCRIPTION—

(a) Macroscopic—Bark greyish-green, surface soft and uneven, 0. 5—1.8 cm thick; on rubbing white papery
flakes come out from outer surface, inner surface light brown; fracture fibrous; taste, mucilaginous

 without any characteristic odour.

(b) Microscopic—Transverse section of bark shows cork, 3—6 layers of thin-walled cells filled with brow-
nish content; cork cambium single layered; secondary cortex 6——12 layered, composed of thin-walled
rectangular cells arranged regularly, a number of secondary cortex cells contain starch grains and
some contain rhomboidal crystals of calcium oxalate, most of the cells filled with chloroplast giving
| green appearance; cortex a fairly wide zone composed of circular to oblong, thin-walled cells, contain-
ing orange-brown content, most of the cells filled with simple and compound satrch grains, a numbey
of cells also contain cubical and rhomboidal crystals of calcitm oxalate, some cortical cells get ligni-
fied with pitted walls found scattered singly or in large groups throughout cortical region; secondary
phloem a_ very wide zone composed of parenchyma with patches of sieve tubes, companion cells
/by medullary rays; phloem parenchyma circular to oval and thin-walled; phloem fibres much elon-
gated, lignified, very heavily thickened and possess a very narrow lumen: medullary rays uni to penta-
seriate, widen towards peripheral region; a number of ray cells also get lignified and show pitted wall as
described above; laticiferous cells also found in phloem region similar to parenchyma but filled with
small granular masses; starch grains and rhomboidal crystals of calcium oxalate also found in most
of phioem parenchyma and ray cells; cambium, when present, 2—3 layesed, of tangentially ¢longated
thin-walled cells. ‘

IDENTITY, PURITY AND STRENGTH—

Foreign matter — Not more than 2 per cent, Appendix 2.2,2.
Total ash — Not more than 14 per cent, Appendix 2.2.3.
Acid-insoluble ash — Not more than 1 per cent, Appendix 2.2.4.

Aleoholsoluble extractive — Not less than 7 per cent, Appendix 2.2.6.

AICOG01=50110iC SaIase: ess than

Water-soluble extractive ~— Not less than 9 per cent, Appendix 2.2.7,
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CONSTITUENTS—Tannins. !
 PROPERTIES AND ACTION—
Rasa : Kasya ,
Gupa : Riksa, Guru ’
Vitya - @ Sita
Vipdka Katu
Karma : IMitrasahgrahaniya, Vranasodhaka, Vranaropaka, Medohara, Kaphapitta§imaka,
}Raktastambhana |

IMPORTANT FORMULATIONS— Nyagrodhadi kvitha cﬁma; .Mﬁtrasamgrahar_ﬂja kasaya cirna.
THERAPEUTIC USES— Raktapitta; Daha; Medoroga; Yonidosa.

DOSE— 3—6 g of the drug in powde'r form.
20—30 g of the drug for decoction. '



UPAKUNCIKA

Upakuiicikd consists of* seeds of = Nigella sativa Linn. (Fam. Ranunculaceae);
a‘small herb, 45 —60 cm high, mostly cultivated in Punjab, Himachal Pradesh, Bihar
and Assam.

SYNONYMS—
Sansk. :  Sthilajiraka, Upakufici, Susavi
Beng. ;. Mota Kalajira, Kalajira

Eng. : Small Fennel, Nigella Seed
Gyj. :  Kalonji jeeru, Kalounji |
Hindi, : Kalaunji, Mangaraila ’
Kan. : Karijirige
Mar. : - Kalaunji Jire, Kalejire
Mal. :  Karinjirakam '
Punj. : Kalvanji
Tam. : . Karunjeerakam, Karunjiragam '
Tel. ¢ Peddajila karra
Urdu : Kalongi
DESCRIPTION—

(a) Macroscopic—Seeds, flattened, oblong, angular, rugulose tub'ercular, small, funnel shaped, 0.2 cm.
long and 0.1 cm. wide, black; odour, slightly aromatic; taste, bitter.

(b) Microscopic—Transverse section.of seed shows single layer of epidermis consisting of elliptical,
thick-walled cells covered externally by a papillose cuticle, filled with reddish-brown content; epi-
dermis followed by 2—4 layers of thick-walled, tangentially elongated, parenchymatous cells, followed
by a pigmented layer composed of tangentially elongated, cylindrical thick-walled cells filled with reddish-
brown pigment; below pigmented layer, parenchyma composed of thick-walled rectangular, radi-
ally elongated cells, present in a layer; endosperm coniists of moderately thick-walled, rectangular to
polygonal cells, a few filled with oil globules; embryo embedded in endosperm,

Powder—Black, oily to toxfch; under microscope shows groups of parenchyma, endosperm cells and oi|

globules.
IDENTITY, PURITY AND STRENGTH— |
Foreign matter — Not more than 2 per cent, Appendix 2.2.2.
Total ash — Not more than 6 per cent, Appendix 2.2.3.
Acid-insoluble ash — Not more than 0.2 per cent, Appendix 2.2.4.
Alcohol-soluble extractive — Not less than 20 per cent, Appendix 2.2.6.
Water-soluble extractive =~ — Not less than 15 per cent, Appendix 2.2.7.
CONSTITUENTS—Essential oil, fixed oil, resin, saponin and tannin.
PROPERTIES AND ACTION—

Rasa : Katu, Tikta

Gupa 3 Laghu, Riksa

Virya : Usna

vipaka : Katu .

Karma :  Rucya, Sargrahi, Caksusya, Garbhasayavisodhana, Pittala, Dipana, Pacana, Medhya,
Hrdya, Vatakaphapaha, Krmighna ‘

IMPORTANT FORMULATIONS— Nirdyana cirna; Kinkiy‘ana gutika.
THERAPEUTIC USES— Gulma; Adhmana; Atisira; Krmiroga.
DOSE— 1—3 g of the drug in powder form. |
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‘VARUNA

Varuna consists of dried stem bark of Crataeva nurvala Buch-Ham (Fam, Cappari-
daceae); a small wild or cultivated tree found throughout the year if India, often found
along streams, also in dry, deep boulder formation in Sub-Himalayan tracts,

SYNONYMS—
Sansk. :  Varana '
Beng. s Varuné !
Eng. :  Three leaved caper
Guj. ¢ Vayvarno, Varano
Hindi . Baruna, Barna | |
Kan, 3 Bipatri, Mattamavu, Neervalamara
Mal. : Neermatalam
Mar. H Haravarna, Varuﬂ, Vayavarna
Ori, ¢ Baryno ! '
Punj. 3 Barna, Barnahi
Tam, : Maralingam |
Tel. ¢ Bilvarani {
DESCRIPTION—

I
(a) Macroscopic—Thickness of bark varies, usually 1—1.5 cm according to the age and portion of the
plant from where the bark is removed, outer surface, greyish to greyish-brown with ash- grey patches;
at places, surface rough due to a number of lenticels, shallow fissures and a few vertical or longitudi-
nal ridges; inner most surface smooth and cream white in colour; fracture tough and short; odour,
indistinct; taste, slightly bitter. )

(b) Microscopic—Transverse section of mature stem bark shows, an outer cork composed of thin-walled,
rectangular and tangentially elongated cells, phellogen single layered, thin-walled, tangentially elonga-
ted cells followed by a wide secondary cortex, consisting of thin-walled, polygonal to tangentially
elongated cells with a number of starch grains; starch grains mostly simple, occasionally compound
with 2—3 components also present); large number of stone cells in groups of two or more, found scat-
tered in secondary cortex, single stone cells not very common, stone cells vary in size and shape, heing
circular to rectangular or elongated with pits and striations on their walls; stone cells distributed some-
what in concentric bands in phloem region except in inner region of phloem which is devoid of stone
cells; secondary phloem comparatively a wide zone, consisting of sieve tubes, companion cells,
parenchyma and groups of stone cells, alternating with medullary rays; sieve elements found com-
pressed forming ceratenchyma in outer phloem region, whereas in inner region of phloem, intact;
medullary rays mostly 'multiseriate composed of thin-walled, radially elongated cells, tangentially
elongated towards outer periphery, a number of starch grains similar to secondary cortex also present
in phloem and ray cells; few rhomboidal crystals of calcium oxalate also found in this region; inner

most layer is cambium.
1

IDENTITY, PURITY AND STRENGTH— I

Foreign matter— — Not more than 2 per cent, Appendix 2.2.2.
Total ash i — Not more than 13 per cent, Appendix 2.2.3,
Acid-insoluble ash . — Not more than 1 per cent, Appendix 2.3.4,

Alcohol-soluble extractive — Not less than 1 per cent, Appendix 2.2.6.
‘Water-soluble extractive & — Not less than 8 per cent, Appendix 2.2.7.
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CONSTITUENTS—Saponin and tannin,

PROPERTIES AND ACTION—
Rasa . Tikta, Kasaya
Gunpa : Laghu, Riiksa
Virya 3 Usna
Vipaka Katu
Karma Dipana, Bhed], Vataslesmahara

IMPORTANT FORMULATIONS— Varunidi kvatha clirpa.
THERAPEUTIC USES— Aémari; Mitrakgcchra; Gulma; Vidradhi.
DOSE— 20—30 g of the drug for decoction.
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VASA

Visa consists of fresh, dried, mature leaves of Adhatoda vasica Nees (Fam. Acan-
thaceae); a sub-herbaceous bush, found throu ghout the year in plains and sub-Hima-
layan tracts in India, ascending upto 1200m; fowers during February-March and
also at the end of rainy season; leaves stripped off from older stems and dried in
drying sheds.

SYNONYMS--
Sansk. . Vypsa, Atariisa, Vasaka
Assam. :  Titabahak, Bahak, Vachaka
iieng. ¢ Baksa, Vasaka
Eng. ¢ ‘Vasaka
Gyj. ¢ Aduso, Ardusi, Adulso
Hindi ¢ Aduss, Arusa
Kan, ¢ Adsale, Adusoge, Atarusha, Adsole, Adasale
Kash. :  Vasa
Mal. ¢ Attalatakam, Atalotakam
Mar. ¢ Adulsa. Vasa

ori. :  Basanga
Punj. :  Bhekar, Vansa, Arusa
Tam. :  Vasambu, Adathodai
_ Tel. : Addasaramu
Urdu ¢ Adusa, Basa
DESCRIPTION —

(a) Macroscopic—Leaves, 10—30 cm long and 3—10 cm broad, lanceolate to ovate-lanceolate. slightly acy-
minate, base tapering, petiolate; petioles2—8 cm long, exstipulite, glabrescent, 8—10 pairs of lateral
vein bearing few hairs; dried leaves dull brown above, light greyish brown below; odour, characteristic;
taste, bitter.

(b) Microscopic—Transverse section of leaf shows, dorsiventral surface wih 2 layers of palisade cells; in
surface view, epidermal cells sinuous with anomocytic stomata on both surfaces, more numerous on
the lower; clothing trichomes few, 1—3, rarely upto 5 celled, thin-walled, uniseriate, upto 500 y and
glandular  trichomes with unicellular stalk and 4 celled head measuring, 25—36 u in diameter in
surface view; cystoliths in mesophyll I yers, elongated and cigar shaped; acicular and prismatic forms
of calcium oxalate crystals present in mesophyll; palisade ratio, 5—6, 5—8.5; stomatal index, 10.8—
14.2—18.1 for lower surface.

IDENTITY, PURITY AND STRENGTH—

Foreign matter — Not more than 2 per cent, Appendix 2.2.2,
Total ash — Not more than 21 per cent, Appendix 2.2.3.
Acid-insoluble ash — Not more than 1 per cent, Appendix 2.2.4. ‘ /

Alcohol-soluble extractive — Not less than 3 per cent, Appendix 2.2.6.,
Water-soluble extractive ~— Not less than 22 per cent, Appendix 2.2.7,
CONSTITUENTS—Alkaloids and essential oil.

PROPERTIES AND ACTION—
Rasa 5 Tikta, Kasaya
Guna : Laghu
Virya : Sita
Vipaka Katu

Karma  :  Kaphapittahara, Raktasargrahika, Kasaghna, Hrdya
IMPORTANT FORMULATIONS— Vasakasava; Vasavaleha.
THERAPEUTIC USES—Kasa; Svasa; Ksaya; Raktapitta; Pramcha; Kamald; Kustha.
DOSE — 10—20 ml of juice of fresh leaves.
10—20 g of the dried drug for decoction.

122



VIRDANGA

Vidaniga consists of dried mature fruits of Embelia ribes Burm. f. (Fam. Myrsi-
naceae); large scandent shrub with long slender, flexible branches; distributed

throughout hilly parts of India wupto 1600 m.

SYNONYMS —
Sansk. :  Jantughna, Kymighna, Vella, Kymihara, Krmiripu
Assam. :  Vidang
Bang. :  Vidang
Guj. : - Vavding, Vavading, Vayavadang

Hindi ¢ Vayavidanga, Bhabhiranga, Baberang
Kan, :  Vayuvidanga, Vayuvilanga

Kash. G Babading

Mal. :  Vizhalari, Vizalari

Mar. :  Vavading, Vavding

Ori. 1 Bidanga, Vidanga
Punj. :  Babrung, Vavaring
Tam. :  Vayuvilangam, Vayuvidangam
- Tel. ¢ Vayuvidangalu
Urdu ¢ Baobarang, Babrang
DESCRIPTION—

(a) Macroscopic—Fruit brownish-black, globular, 2—4 mm in diameter, warty surface with a beak like
projection at apex, of:ten shgrt, thin pedicel and persistant calyx with usually 3 or 5 sepals present;
pericarp brittle enclosing a single seed covered by 4 thin membrane; entire seed, reddish and covered
with yellowish spots (chitra tandula); odour, slightly aromatic; taste, astringent.

(b) Microscopic—Transverse section of fruit shows epicarp consisting of single row of tabular cells of
epidermis, usnally obliterated, in surface view cells ronnded with wrinkled cuticls: mesccars con
EPpIac > 2 3 g 128C CutiCie; mesGlarp Con-
sists of a number of layers of redd1s}'1-brown colopred cells and numerous fibrovascular bundles and
rarely a few prismatic crystals of calcium oxalate; inner part of mesocarp and endodermis composed
of stone cells; endodermis consisting of single layered, thick-walled, large, palisade-like stone cells; seed
coat composed of 2—3 layered reddish-brown coloured cells; endosperm cells irregular in shape,
thick-walled, containing fixed oil and proteinous masses; embryo small when present otherwise most

of the sceds sterile. v
Powder—Reddish; under microscope shows reddish parenchyma and stone cells.

SENTITY, PURITY AND STRENGTH—

Identification :— :
(I) Shake 1 g of the-powdered seeds with 20 m! of Solvent Ether for five minutes and filter. To a por-
tion of the filtrate add 5 per cent v/v solution of Sodium Hydroxide; a deep violet colour is develop-
ed in the aqueous layer. To the other portion add 2 drops of Dilute Ammonia solution; a bluish

violet precipitate is obtained.
(I1) Boil 5 g of the powdered seeds with 25 ml alcokol and filter. Divide the deep red coloured filtrate

into two portions. To one portion, add solution of iead Acetate; 8 dirty green precipitate is pro-
duced. To the other portion add solution of ferric Chloride 2 reddish-brown Precipitate is

produced.
Foreign matter — Not more than 2 per cens, Appendix 2.2.2.
Total ash ~— Not more than 6 per cent, Appendix 2.2.3.
Acid-insoluble ash — Not more than 1.5 per cent, Appendix 2.2.4,

‘Alcohol-soluble extractive — Not less than 10 per cent, Appendix 2.2.6.
Water-soluble extractive ~ Not less than 9 per cent, Appendix 2.2.7.
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Assay:—Contains not less than 2 per cent wjw of embelin (limits 1.85 to 2.15) when assayed as follows:-—

Weigh accurately about 10 g of powder (40 mesh) and transfer to a 500 ml glass stoppeted fl ask.
Shake occasionally for thirty minutes-with 150 ml of Solvent Ether. Pack the whole mass in a perco-
lator, allow to macerate for thirty minutes and extract with Solvent Ether till the ethereal solution ceases
to give a pink colour with a drop of Dilute Ammonia Solution. Distil off the Ether, treat the residue with
small quantity of light Petroleum (b.p. 40° to 60° ) cool in ice, filter through a Buchner funnel under
suction and reject the filtrate, Wash the residue with further small quantities of cooled Ether
(b. p. 40" to 60), Transfer the residue to a tared beaker with sufficient quantity of Solvent Ether, remove
the Light Petroleum and dry the residue of embelin to constant weight at 80°, The melting range of the
residue is 142° to 144° . ‘

CONSTITUENTS—Benzoquinones, alkaloid (christembine), tannin and essential oil.
PROPERTIES AND ACTION— '

Rasa ¢ Katu, Tikta

Guna :  Riiksa, Laghu, Tiksna

Virya : Uspa

Vipaka :  Katu

Karma ¢  Krminadana, Dipana, Anulomana, Vitakaphapaha
IMPORTANT FORMULATIONS— Vidangarista; Vidanga lauha; Vidangadi lauha.
THERAPEUTIC USES— Krmiroga; Adhmana; Siila; Udararoga.
DOSE—5—10 g of the drug in powder form.



VIJAYA

Vijaya consists of dried'leaves of cultivated or wild plants of Cannabis sativa Linn,
(Fam. Cannabinaceac); an annual, erect, dioecious: herb, one to two m high, found
almost throughout the year; practically naturalised in the Sub-Himalayan tracts in
India and abundantly found in waste lands from Punjab eastwards to Bengal and
extending Southwards. ’ '

SYNONYMS —
Sansk. :  Bhangd, Madan '
Assam. :  Bhan, Bhang
Beng. 0 Bhanlg, Sidhi
Ene . Indian Hemp,
Gyj. {  Bhang
Hindi H Bhaang, Bhanga

Kan. ~ :  Bhangigida, Ganjagida :
‘Kash. 3 Pang, Bangi

Mal. : Kanchavu
‘Mar. s Bhang, Ganja »
Ori.  :  Bhanga, Ganjei
Punj. :  Bhang

Tam. i Ganja

Tel. 3= Ganjéyi .

Urdu. : Qinaab, Bhang

DESCRIPTION—

(a) Macroscopic—Leaves palmately compoﬁnd, leaflets linear, lanceolate with serrate margins, 520 cm
long, pointed, narrow at base, upper surface dark green and rough, lower pale, downy; leaves of '
female plants longer than the male; odour, strong and characteristic; taste, slightly acrid.

(b) Microscopic-— Transverse section of leaves and bracts shows dorsiventral surface; upper epidermis with
unicellular, pointed,curved, conical trichomes withfenlarged bases containing cystoliths of calcium
carbonate; mesophyll contains. cluster crystals of - calcium. oxalate in many cells consisting of usually
one layer of palisade cell and spongy tissue; trichomes on lower epidermis conical, longer, 340-500,
but without cystoliths; numerous glandular trichomes, - sessile or with a multicellular stalk and a
head of about eight radiating, club-shaped cells secreting oleo-resin, present in the lower epidermis
especially on mid-rib; bracteoles with undifferentiated mesophyll and on lower surface bear numerous
glandular trichomes. b )

IDENTITY, PURITY AND STRENGTH :— , )
Foreign matter. —Not more than 2 per cent, Appendix 2.2.2.

_ Total ash + —Not more than 15 per cent , Appendix 2.2.3.
Acid-insoluble ash k —Not more than 5 per cent, Appendix 2.2.4,
Alcobol (90 per cent) soluble extractive —Not less than 10 per cent, Appendix 2.2.6.
Water-soluble extractive —Not less  than 13 per cent, Appendix 2.2.7,

CONSTITUENTS — Resin (Cannabinols, particularly tetrahydrocannabinol). '

Note—Soonna of this drug is to be done before use as described in the appendix.
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PROPERTIES AND ACTION —

Rass ¢ Tikta ‘

Gupa ' : - Laghu, Tiksna

Virya ¢ 'Usna

Vipidka : Kaju

Prabhdva :  Madakari

Karma : :  Dipana, Picana, Grihi, Kaphahara, Vajikara, Vikvardhana, Nidrajanana, Vyavayi

IMPORTANT FORMULATIONS — Jatiphaladi ciirpa ; Madanananda modaka.
THERAPEUTIC USES — Agnimandya; Atisira; Grahapiroga; Klaibya; Anidr8,
DOSE — 125 — 250 mg of the drug in powder form.



YASTI

Yasti consists of dried, unpeeled, stolon and root of Glycyrrhiza glabra Linn,
(Fam. Leguminosae); a tall perennial herb, upto 2 m high found cultivated in Europe.

td — .

Sansk. :  Yastimadhitka, Yastikd, Madhiika, Madhuyasti, Yastyahva
Assam. :  Jesthimadhu, Yeshtmadhu

Beng. ¢ Yashtimadhu

Eng. : Liquorice root

Gyj. :  Jethimadha, Jethimard, Jethimadh

Hindi :  Mulethi, Mulathi, Muleti, Jethimadhu, Jethimadh
Kan. g Jestamadu, Madhuka, Jyeshtamadhu, Atimadhura

Kash, : . Multhi

Mal, : Irattimadhuram

Mar, : Jestbamadh

Ori, . Jatimadhu, Jastimadhu
Punj. ¢ Jethimadh, Mulathi
Tam., ¢ Athimadhuram

Tel. ¢ Atimadhuramu

Urdu. : Mulethi, Asl-us-sus

DESCRIPTION —

(a) Macroscopic i—Stolon consists of yellowish brown or dark brown outer layer, externally longitudinally
wrinkled, with occasional small buds and encircling scale leaves, smoothed transversely, cut
surface shows a cambium ring about one-third of radius from outer surface and a small central
pith; root similar without a pith; fracture, coarsely fibrous in bark and splintery in wood; odour, faint
and characteristic ; taste, sweetish.

(b) Microscopic—

Stolon— transverse section of stolon shows cork of 10-20 or more layers of tabular cells, outer
layers with ‘reddish-brown amorphous contents, inner 3 or 4 rows having thicker, colourless
walls; secondary cortex usually of 1-3 layers of radially arranged parenchymatous cells containing
isolated prisms of calcium oxalate; secondary phloem a broad band, -cells of inner part cellulosic
and outer lignified, radially arranged groups of about 10-50 fibres, surrounded by a sheath
of parenchyma cells, each usually containing a prism of calcium oxalate about 10-35 . long;
cambium form tissue of 3 or more layers of cells; secondary xylem distinctly radiate
with medullary rays, 3-5 cells wide, vessels about 80-200u in diameter with thick, yellow,
pitted, reticulately thickend walls; groups of lignified fibres with crystal sheaths similar to
those of phloem; xylem parenchyma of two kinds, those between the vessels having thick
pitted walls without inter-cellular spaces, the remaining with thin walls; pith of parenchymatous
cells {in longitudinal rows, with inter-cellular spaces.

Root—transverse section of root shows structure closely resembling that of stolon except that no
medulla is present; xylem tetrarch; usually four principal medullary rays at right angles to each
other; in peeled drug cork shows phelloderm and sometimes without secondary phloem; all
parenchymatous tissues containing abundant, simple, oval or rounded starch grains, 2-20p.in

length.
IDENTITY, PURITY AND STRENGTH —
Total ash — Not more than 10 per cent, Appendix 2.2.3.
Acid-insoluble ash — Not more than 2.5 per cent, Appendix 2.2.4,
Alcohol-soluble extractive — Not less than 10 per cent, Appendix 2.2.6.
Water-soluble extractive — Not less  than§ 20 per cent, Appendix 2.2.7.
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CDNSTITUENTS;ch%nhiiin, glycyrrhizic acid, glycyrrhetinic acid, asparagine, sugars, resin and
o starch.
PROPERTIES AND ACTION—

Rasa :  Madhura

Gupa : Guru, Snigdha

Virya ;' Sita ’

V'ipﬁku H Madhura

Karma

Vitapittajit, Raktaprasidana, Balya, Varpya, Vysya, Caksusya
IMPORTANT FORMULATIONS— Eladi gutika; Ya§timadhuka taila; Madhuyastyadi taila.
THERAPEUTIC USES— Kasa; Svarabheda; Kyaya; Vrana; Vitarakta. |

DOSE— 2— 4 g of the drug in powder. form.



YAVANI

Yavani consists of dried fruit of Trachyspermum ammi (Linn.) Spr
Syl;. Carum c?pticu‘r:nt lgengh & Hogogc. f. PtﬁChoﬁ ajwan( DC') agaﬁf’exfﬁlbl‘;ﬁfg}
rae); an annual, erect herb, upto 90 cm tall, cultivated almost
uprooted and thrashed for collecting the fruits. ost throughout India,

Synonyms
Sansk. ¢ Dipyaka, Yamini, Yaminik3, Yavanikd
Assam. :  Jain
Beng. ¢ Yamani, Yauvan, Yavan, Javan, Yavani, Yoyana
- Eng. ¢ Bishop's weed » ) :
Guyj. ;. Ajma, Ajmo, Yavan, Javain
Hindi- ¢ Ajwain, Jevain
Kan. :  Yom, Omu, Oma
Mal. :  Omam, Ayanodakan
Mar. e Onva
Ori. : Juani
Tam. 3 Omain
Tel, :  Vamu
DESCRIPTION:—

.

and 1 mm wide with pale coloured protuberances; 5 ridges and 6 vittae in each mericarp:
separate, 5 primary ridges pale in colour; odour, Z:haracteristic, thymolic; taste, pungegxlnct?tp’ usually,

(b) Microscopic—Transverse section of fruit shows two hexagonal structures attached with each other b
acarpophore; epicarp consists of a single layer of tangentially elongated tabular cells extemally
covered with cuticle at some places having thick-walled, unicellular trichomes as protube'rances witl{
serrate wall; mesocarp consists of moderately thick-walled, rectangular to polygonal tangentially-
elongated cells having some vascular bundles and vittae; carpophore present as groups of thick-wallgd|
radially elongated cells; integument, barrel shaped of tangentially elongated cells; endosperm consists
of 1tlhgl-wa‘a,llled cells filled with oil globules; embryo, small and circular, composed of polyzonal thin-
walled cells,

Powder—Oily, greyish-brown; under microscope, presence of Oil globules and groups of endosperm cells, |

(a) Macroscopic—Fruit, consists of two mericaprs, greyish brown, ovoid, compressed, about 2 mm long

characterised.

IDENTITY, PURITY AND STRENGTH.—
Foreign matter — Not more than 5 per cent, Appendix 2.2.2.
Total ash — Not more than 9 per cent, Appendix 2.2.3.
Acid-insoluble ash — Not more than 0.2 per cent, Appendix 2.2.4.
Alcohol-soluble extractive — Not less than 2 per cent, Appendix 2.2.6.
Water-soluble extractive — Not less than 13 per ceat, Appendix 2.2.7.
Volatile Oil — Not less than 2.5 per cent, Appendix 2.2.10,

CONSTITUENTS——Essential oil and fixed oil.
PROPERTIES AND ACTION —

Rasa ¢ Katu, Tikta

Guna . Riksa, Laghu, Tiksna

Virya : Usna

virpika : Kafu

Karma :  Dipana, Pacana, Rucya, Anulomana, Stlahara, Kymighna

IMPORTANT FORMULATIONS— Yavani $adava. )
THERAPEUTIC ; USES— Adhména; Angha; Udararoga; Gulma; Kimiroga; Sila.
DOSE— 3—6 g of the drug in powder form. -
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Appmnxx I
1, APPARATUS FOR TESTS AND ASSAYS

1.1 Nessler Cylinders : .

Nessler cylinders which are used for comparative tests aré matched tubes of clear colourless glass
with a uniform internal diameter and flat, transparent base. They comply with Indian Standard
4161—1967. They are of transparent glass with a nominal capacity of 50 ml. The overall height is
about 150 mm, the external height to the 50-ml mark 110 to 124 mm,.the thickness of the wall 1.0 to
1.5 mm and the thickness of the base 1.5 t0 3.0 mm. The external height to the 50-m! mark of the cylinder
used for a test must not vary by more than 1 mm.

'

1.2 Sieves

Sieves for pharmacopoeial testing are constructed from wire cloth with square meshes, woven from
wire of brass, bronze, stainless steel or any other suitable material. The wires should be of uniform cir-
cular cross-section and should not be coated or plated. There must' be no reaction between the material
of the sieve and the substance being sifted.

Sieves conform to the following specifications :

Avproximate sieve number* Nominal mesh aperture size Tolerance average aperture size
mm +mm
4 40 0-13
6 2:8 0-09
8 2:0 0-07
10 1:7 0-06
12 1-4 0-05
16 1-0 0-03
_— wm + pum
22 710 ‘ 25
25 600 21
30 500 18
36 425 15
44 355 13
60 250 13(9- )
85 180 11(7-6)
100 150 9-4(6°6)
120 125 8:1(5:8)
150 106 7-4(5:2)
170 90 6+ 6(4-6)
200 75 61(41)
240 63 5:33-7)
300 53 4:8(3:4)
350 45 4-8(3-1)

1.3 Thermometers

Unless otherwise specified, thermometers suitable for pharmacopoeial tests conform to Indian
Standard 4825—1968 and are standardised in accordance with the ‘Indian Standard Method of Cali-
brating Liquid-in-Glass Thermometers’, 6274—1971..;

The thermometers are of the mercury-in-glass type and are filled with a dried inert gas, preferably
nitrogen. They may be standardised for total immersion or for partial immersion. Each thermometer
should be employed according to the condition of immersion under which it was standardised. In the
selection Of the thermometer it is essential to consider the conditions under which it is to be used.

#Gieye numbey is the number of meshes in & length 0f 2.54 cm. in each transverse direction parallel L0 the wires.
$#[igures in brackets refer to close tolerances, those without brackets relate to full tolerances.
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1.4 Volumetric Glassware

Volumetric apparatus is normally calibrated at 27°. However, the temperature generally specified
for measurements of volume in the analytical operations of the pharmacopoeia, unless otherwise stated,
is 25° 'This discrepancy is inconsequential as long as the room temperature in the laboratory is rea-
sonably constant and is around 27°.

Pharmacopoeial assays involving volumetric measurements require the use of accurately calibrated
glassware. Volumetric apparatus must be suitably designed to assure accuracy. The design,
construction and capacity of volumetric glassware should be in accordance with those laid down by the
Indian Standards Institution. The tolerances on capacity for volumetric flasks, pipettes and burettes,
as laid down in the relevant Indian Standards, are set out in the following table.

Volumetric Flask : 1.S. 915—1975

‘Nominal capacity, ml 5 10 25 50 100 250 500 1000
Toleraace, = ml 0.02  0.02  0.03  0.04  0.06 0.1  0.15 0.2

One Mark Pipettes : 1.S. 1117—1975

Nominal capacity, ml 1 2 5 10 20 25 50 100
Tolerancs, =+ ml 0.01 0.01 0.02 0.02 0.03 0.03 0.04 0.06

Graduated Pipettes : 1.S. 4162—-1967

Nominal capacity, mit 1 2 Q2 5 10 25
Subdivision, ml 0.01 0.02 0.05 0.10 0.2
Tolerance, + ml 0.006 0.01 0.03 0.05 0.1

Burettes * 1.8. 1997—1967

T Nominal capacity, ml 10 25 50 10
Subdivision, ml 0.05 0.05 0.1 0.1
Tolerance, + ml 0.01 0.03 0.05 0.1

1.5 Weights and Balances

Pharmacopoeial tests and assays require the use of analytical balances that vary in capacity, sensiti-
vity and reproducibility. The accuracy needed for a weighing should dictate the type of balance. Where
substances are to be “accurately weighed”, the weighing is to be performed so as t0 limit the error to not
more than 0.1 per cent. For example, a quantity of 50 mg is to be weighed to the nearest 0.05 mg;
a quantity of 0.1 g is to be weighed to the nearest 0.1 mg; and a quantity of 10 g is to be weighed to the
nearest 10 mg. A balance should be chosen such that the value of three times the standard deviation of
the reproducibility of the balance, divided by the amount to be weighed, does not exceed 0.001.
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APPENDIX 2
2.1 TESTING OF DRUGS

2.1.1.—Systematic study of Crude Drugs

In the Indian Systems of Medicine comprisihg of Ayurveda, Unani and Siddha, drugs of plant, anima}
and mineral origin, are used in their natural or so called “Crude” forms singly or in their mixture or
in combination, to make a compound preparation or formulation. Nearly 90 per cent of the Crude
Drugs are Obtained from the plant sources while about 10 per cent of the drugs are derived from animal
and mineral sources. The drugs of plant origin especially of herbaceous nature are frequently used as
whole plant ; otherwise their parts such as Root, Stem, Leaf, Flower, Seed, .Fruit modifications
of stém and Root, Bark of a Stem or Root Wood, and their exudates or gums etc. constitute single
drugs in the Indian Systems of Medicine. These vegetable drugs are either used in dried forms or some
times as whole fresh or their juice. The study of these crude drugs made with a view to recognise them
is called Pharmacognosy (Pharmaka==Drug; gignosco=to acquire knowledge of), meaning the knowle-
dge or science of Drugs. In Pharmacognosy a complete and systematic study of a drug is done; which
comprises of (i) origin, common names, scientific nomenclature and family, (i) geographical source
(and history), (iif) cultivation, collection, preservation and storage, (iv) Macroscopical, Miscroscopical
and sensory (organoleptic) characters, (v) Chemical composition wherever possible, (vi) Identity,
Purity, Strength and assay, (vii) substitute and adulterants etc. Such systematic study of a drug as cora-
plete as possible, is claimed to be the sciestific or pharmacognostical evaluation,

As mentioned above each crude drug derived from the vegetable kingdom consists of a difinite
art of plant e.g., leaf, stem, fruit, seed, wood, bark, root etc. Morphological or Macroscopical details
of the respective part are given by observing it with a naked eye or with the aid of a maguaifying
lens. In this description general conditions of the drug, size, shape, outer surface, inner surface
etc. are referred to. Drugs can be identified with the aid of the above, only if they are available
in entire condition. Sensory or organoleptic characters describe colour, odour, taste, consistency
etc. The microscopic examination of different parts of the drug provides several diagnostic charac-
ters. In case of leaves, surface preparation and transverse section, preferably through midrib, are
made and nature of epidermis, trichomes, stomata, arrangement of tissues like palisade cells, vas-
cular bundles and nature of cell content are studied. Similarly in case of bark, root, rhizome and
wood, transverse and longitudinal sections are made and from characteristic arrangements of tissues
of each drug and from diagnostic elements like stone cells, fibres, vessels etc. as also from the study of the
cell deposits like crystals, starch etc. the drugs are identified. The studies of diagnostic elements are
helpful especially when the drugs are in powdered condition and give clue in the identification of
drugs. Linear measurements and other methods of quantitative microscopy give further aid in the
identiﬁc?tion of the drugs. The sections or the powdered drug samples are cleared by clearing agents,
mostly 'by chloral-hydrate solution, before mounting on the slide.

. The basic chemical nature of cell-wall of almost all the plants is cellulosic, However, lignin,- suberin,
cutin or-mucilage are deposited on the cellulose. Cellulose gives blue colour with chlorzinc-iodine solu-.
tion or with cuoxam. (Copper-oxide-ammonia) reagent. Lignin present in the middle lamella and
secondary ‘cell-wall of many vessels, fibres and sclerieds gives red colour with phloroglucinol and
concentrated hydrochloric acid. Suberin is present in cork and endodermis cells while cutin in the cuticle
of léaf. Both are fatty in nature and when heated with Sudan Red-III give red colour. ‘

Mucilage gives ted. colour with ruthenium red. The chemical constituents present in the drugs
can be identified by chemical or microchemical tests e.g., Rhubarb rhizomes give with 59 potassium
hydroxide red colour because of anthraquinone derivatives, strychnine present in Nux-vomica gives
purplish-red colour with ammonium vanadate and concentrated sulphuric acid. '

Paper and Thin Layer Chromotography are now utilised in identification of drugs, their adulterant
and their chemical constituents. Methods have been developed for quantitative estimation of the chemical
constituents from paper and Thin Layer Chromatography (TLC).

2.1,2.—Microscopical Methods of Examining Crude Vegetable Drugs

‘Methods of preparing 'Spécimens of crude materials of vegetable drugs for microscopical studies \
vary, depending on the morphological groups of drugs to be examined and also on the natures of the
ial i.e., entire, cut: or powdered. ‘
' o 137
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I. LFAVES, HERBS AND FLOWERS

' For examining leaves, herbs and flowers (entire or cut) under microscope, following methods are
employed for clarification :

A. Entire and cut materials

- (i) Entire materials—When examining entire leaves, berbs and flowers, take pieces of leaf (margin
and vein of leaves only), herbs (only leaf) and flowers (only calyx and corolla) in a test tube. Add a
solution of caustic alkali or nitric acid to the test tube and boil for 1-2 minutes, pour the contents
into a porcelain dish, drain off the liquid, wash the material with water and leave for sometimes, Remove
the pieces of the material from the water with a spatula and put on tke slide, add a few drops of
the solution of glycerol or chloral hydrcte. Crush the material with scalpel and cover with cover slip.
before examining, ]

(ii) Cut materials—For examining cut leaves, herbs and flowers, take several pieces in a test tub ,
employ the same methods as described for entire materials. ' ¢ and

Other methods employed for clarification of the material (leaf and stem) are described below —

(a) Leaf.—Boil pieces of leaves in a test tube with chloralhydrate for several minutes until completel
clarified and then examine them in chloral hydrate solution. After clarification, leaf pieces are divideg
into two parts with the help of a scalpel or needle, and carefully turn one part. The leaf can be examined
from both the dorsal and ventral surfaces.

(b) Stem.—To examine stem material (without leaf) boil pieces in a solution of caustic alkali or in
nitrie acid. Remove the epidermis with a scalpel or a needle for examining the surface. For examining
pressed specimen of stem, take separate tissue and press them with a scalpel on the slide,

B. Powder

For examining characters of the powder take sufficient amount of powder in Chloral-hydrate solutioy,
on a slide and cover it with a cover slip, warm over a low flame for a short time.

il. FRUIT
A. Entire materials

Generally microscopical examination of fruit and seed is not done, If required then take the speci-
mens of outer coat of seed or fruit and examine as described below :

(i) Outer Coat.—For examining the outer coat boil 3 or 4 seeds or fruits in caustic alkalj solution in
a test tube for 1-2 minutes (outer coat specimens with intensive pigmeatation are boiled for longer period)
After boiling, place the pieces on slide, remove the layers of the coat and examine them after mountirié
* in glycerol solution.

(ii) Section.—If fruits or seeds are t00 hard to cut then boil them for 15-30 minutes or more dependin,

on their hardness or keep them in moistening chamber or absorb in water and chloroform solution o%
soften them with steam and then cut the specimen for examining purpose. For cutting small, flat seeds
(which are difficult to hold) place them in a pith or potato slit for section cutting, Small, round or smooth
seeds cannot be cut into section in the pith, then in such cases, they may be embedded in paraffin wax
blocks for section cutting. For this, a block of paraffin (0.6 X0.5x 1.5 cms. in size) is made and the seed
is embedded in the block by making a cavity or a pit in the block with a hot teasing needle. Cut the sec-
tion with a sharp razor (through the object) together with the paraffin, place them on to the slide, remove
paraffin with a needle or wash it with xylene and examine the section in chloral-hydrate solution,

B, Powder

For examining the structure of the cells of the seed coat and the cells of the embryo take a small amount
of powder of the material on a slide in glycerol and cover it with a cover slip and examine,

1. Starch—For examining the presence Of starch in the seed, take two specimens, one in iodine solu-
tion and the other in water. With iodine solution starch turns blue. Shape and the structure of starch
grains can be seen in water and their size is measured. ‘

When examining objects containing starch, prepare specimen by slightly warming in chloral-hydrate
solution. : :

2. Fixed Oil.—For examining the presence of fixed 0il, prepare a specimen in a solution of sudan ITT
droplets of fixed il are coloured orange pink. When examining objects containing small amount of fixed
oil, prepare a specimen by slightly warming in chloral-hydrate solution, and when examining objects con-
taining large amount of fixed oil, then the powder is defatted and clarified as follows :
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@) Place 0.5-1 g. of the powder in a porcelain dish, add 5-10 ml. of dilute nitric acid and boil
for:1 minute; then strain Off the liquid through a cloth, wash the residue with hot water and return it to
the porcelain dish with a spatula, boil it with 5-10 ml, of caustic alkali solution for 1 minute and again strain
it through the cloth and wash with water. Examine the residue in a glycerol solution, after the treatment
the structure of the layers of the coat and their cells can be seen very distinctly.

3. Mucilage.—Prepare aﬁ specimen in Indian Ink and examine it under a low power microscope or
under dissecting microscope., Mucilage appears as colourless masses against the black back ground which
spreads when slightly pressed with a needle. :

,J11, BARKS
A. Entire material :

Prepare transverse or longitudinal section of bark. To soften bark break it into pieces of about
1-2 cm long and 0.5-1 ¢cm wide and boil with water in a test tube for 1-3 minutes. Soft pieces are then
straightened with a scalpel s0 as to have a exact transverse or longitudinal direction. Cut the section with
razor, moisten the surface of the bark with glycerol solution. Remove the sections with a brush and place
them on the slide. Thin pieces of the bark are cut by placing them in the pith (potato or carrot). ~The
sections are treated with various reagents before examining,

1. Lignified elements.—For testing lignin add several drops of phloroglucinol and a drop of con-
centrated hydrochloric acid to the section on a slide then draw off the liquid, immerse the section in chloral-
hydrate solution and cover with a cover slip (the specimen should not be heated); the lignified elements
are coloured crimson. Phloroglucinol can be substituted by saffranine, and the lignified elements are
coloured pink. The excessive stain can be washed out with acidified alcohol.

2. Starch.—Starch is detected by treating with iodine solution.

3. Tannin.—Tannin is detected by treating with ferric ammonium sulphate solution (blue-black or green-
black colour shows the presence of Tannin) or with potassium-bi-chromate solution (brown colour indicates
the presence of Tannin).

4, Anthraquinone derivatives.—Anthraquinone darivatives are detected by treating with alkali solution
(blood-red colour shows the presence of anthraquinone derivatives).

B. Cut materials :

Prepare small pieces or scraping of bark and boil them for 3-5 minutes in a solution of caustic alkali
or potassium hydroxide or in nitric acid solution and then prepare pressed specimen and immerse in glycero!
for examination on a slide covered with a cover slip. )

C. Powder :

(i) Prepare specimen for examination by placing a little amount of powder on a slide, add 1-2 drops
of phloroglucinol and a drop of concentrated hydrochloric acid, cover it with a cover slip, draw off the liquid
from one side of the slide with filter paper, and then apply 1-2 drops of chloral-hydrate solution from the
other side of the slide, lignified elements are stained crimson-red. Specimen may also be prepared with
caustic alkali or ferfic ammonium sulphate for this purpose, :

IV. ROOTS AND RHIZOMES

A. Entire materials :

Generally anatomical examination of entire roots and rhizomes is not done but if required then cut
transverse and longitudinal sections, For this, soften small pieces of roots without heating in glycerol
solution for 1-3 days, depending on their hardness. The soften roots are straightened with help of a scalpel
in the right direction and then cut a section with the razor. First cut thicker entire slices and then make
thin, smaller sections. Stain the entire slices with phloroglucinol and concentrated hydrochloric acid or with
safranine, examine the specimen under a dissecting microscope. For micro-chemical test the small and
‘thin sections are examined under microscope, as follows :

.1, Starch.~—Starch is detected with iodine solution. If starch is present, prepare specimen with water
1o measure the granule of strach with an occular micrometer.

2. Inulin—Inulin is detected with Molish’s reagent. For this place a little powder on a slids

. and apply 1-2 drops of naphthol and a drop of concentrated sulphuric acid, if inulin is present -

the powder will appear reddish-violet coloured. Starch also gives this test, so the test for inulin can be
done in the absence of starch.
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3. Lignified elements.—Lignified elements (fibrovascular bundles, mechanical tissue etc.) are detected
with phloroglucinol and concentrated hydrochloric acid or safranine solution as mentioned above for
barks.

4, Fixed oil—For fixed oil detection use Sudan III, as mentioned above for fruits and seeds.
If required for tannin, anthraquinone derivatives, test as mentioned above.

B. Cut material :

Make small pieces or scrapping of roots or rhizomes and boil them for 3-5 minutes in caustic alkali,
or in nitric acid and then make pressed specimen and immerse them in glycerol.

Microchemical tests can be performed with scrappings for various chemicals as mentioned above.

C. Powder :

Prepare several specimens of the powder on slides in chloral hydrate solution and perform the above
mentioned standard tests for detection of starch, fixed oil, inulin, lignified elements, anthraquinone deri-
vatives, tannins, mucilage, etc.

2.1.3—Types of Stomata

There are several types of stomata, distinguished by the form and arrangement of the surrounding
cells. The following descriptions apply to mature stomata.

1. Anomocytic (irregular-celled)—Previously known as ranunculaceous. The stoma is surrounded
by a vatying number of cells in no way differing form those of the epidermis generally.

2. Anisocytic (unequal-celled)—Previously known as cruciferous or solanaceous. The stoma is usually
surrounded by three subsidiary cells, of which one is markedly smaller than the others.

3. Diacytic (Cross-celled)—Previously known as caryophyllaceous. The stoma is accompanied by two
subsidiary cells whose common wall is at right angles to the guard cells,

4. Paracytic (parallel-celled)—Previously known as rubiaceous. The stoma has one each side one
or more subsidiary cells parallel to the long axis of the pore and guard cells.

A=)

1 T 2
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3 3 4

Fig. 1 Various types of stomata

2.1.4—Determination of Stomatal Index

The stomatal index is the percentage of the number of stomata formed by the total number of epidermal
cells, including the stomata, each stoma being counted as one cell,

Place leaf fragments of about 5X 5 mm in size in a test tube containing about 5 m!l of Chora! hydrate
solution and heat in a boiling water water-bath for about 15 minutes or until the fragments become
transpe rent. Transfer a fragment to a microscopic slide and prepare the mount, the lower epidermis upper-
most, in chloral hydrate solution and put a small drop of glycerol-ethanol solution on one side of the
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cover-glass to prevent the preparation from drying. Examine with a 40x objective and a 6x eye piece, to
which a microscopical drawing apparatus is attached, Mark on_the drawing paper a cross(x) for each
epidermal cell and a circle (o) for each stoma. Calculate the result as follows: |

Stomatal index = x 100 ._éz(—L@
+ 8 TE+S

Where S = the number of stomata in a given area of leaf; and
E = the number of epidermal cells (including trichomes) in the same area of leaf.
For each sample of leaf make not fewer than ten determinations and calculate the average index.

2.1.5—Determination of Palisade Ratio
under one epidermal cell,

Palisadolatclis|tislaveraaslnumbar

Place leaf fragments of about 5x5 mm in size in a test-tube containing about 5 ml of chloral hydrate
solution and heat in a boiling water-bath for about 15 minutes or until the fragments become transparent
Transfer a fragment t0 a microscopical Slide and prepare the mount, the upper epidermis uppermost, in
chloral hydrate solution and put a small drop of glycerol solution on One side of the cover-glass to prevent
the preparation from drying. Examine with a 40x objective and a 6x eye piece, to which a microscopical
drawing apparatus is attached. Trace four adjacent epidermal cells on paper; focus gently downward to
bring the palisade into view and trace sufficient palisade cells to cover the area of the outlines of the
four epidermal cells. Count the palisade cells under the four epidermal cells, Where a cell is intersected,

include it in the count only when more than half of it is within the area, of the epidermal-cells; Calculate
the average number of palisade cells beneath one epidermal cells, dividing the count by 4; this is the
“Palisade ratio ¢ (See figure 2). . ‘ 4 ‘

For each sample of leaf make not fewer than ten determinations and -calculate the average number

18.4
Fig. 2 Palisade ratio —4— = 4.5

2.1.6—Determination of veih-]slet Number

The mesophyll of a leaf is divided into small portions of photosynthetic tissue by anastomosis of the
veins and veinlets; such small portions or areas are termed ” Vein-islets”. The number of veineislets per
square millimeter is termed the * vein-islet number”. This value has been shown to be constant for any
given species and, for full-grown leaves, t0 be, unaffected by the age of the plant or the size of the leaves.
The vein-islet number has proved useful for the critical distinction of certain nearly related species. The

determination is carried out as follows :

For Whole or Cut leaves :—Take pieces of leaf lamina with an area of not less than 4 square milli-
metres from the central portion of the Lamina and excluding the midrib and the margin of the leaf,
Clear the piecesof lamina by heating in a test tube containing Chloral hydrate solution on a
boiling water-bath for 30 to 60 m or until clear and prepare a mount in glycerol-solution or, if desired,
stain with safranin solution and prepare the mount in Canada lfalsam. Place the stage micrometer on the
microscope stage and examine with 4x objective and a 6x eyepiece. Draw 2 line representing 2mm on a
sheet of paper by means of a microscopical drawing apparatus and construct a square on the line represent-
ing an area Of 4 square millimeters. Move the paper so that the square is seen in the centre of the field of
the eyepiece. Place the slide with the cleared leaf piece On the microscope stage and draw in the veins. and
veinlets included within the square, completing the outlines of those vein-islets which overlap two.- adjacent

gides of the square. Count the number of vein-islets within the square including those overlapping on two
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adjacent sides and excluding those intersected by the other two sides. The result obtained is the number of
vein-islets in 4 square millimetres. For each sample of leaf make not fewer than three determinations: and

calculate the average number of vein-islets per square millimeter, ‘ :

For Leaf Fragments Having An Area Less Than 4 Square Millimetres—Take fragments of leaf lamina
cach with an area of not less than 1 square millimetre, excluding the midrib and the margin of the leaf..
Clear and prepare a mount as stated above., Use a 10x objective and a 6x eyepiece and draw a line represe-
nting Imm on a sheet of paper by means of a microscopical drawing apparatus and construct a square
on this line representing an area of 1 square millimetre, Carry out the rest of the procedure as stated above.
The result obtained is the number of vein-is lets in 1 square millimetre. For each sample of leaf make not
less than 12 determinations and calculate the average number.

2.2. DETERMINATIONS OF QUANTITATIVE DATA OF VEGETABLE DRUGS
2,2,1—Sampling of Vegetable Drugs

Original Samples :

(a) Saxﬁples of crude vegetable drugs in which the component parts are 1 cm or less in any dimésion;
and of powderd ot ground drugs may be taken by means of sampling device that removes a core from the
top to the bottom of the container. Not less than two cores are taken in opposite directions.

When the total weight of the drug to be sampled is less than 100 Kg, at least 250g are withdrawn to

onnetitnte an orioinal camnle
constituie an original sampie,

When the total weight of the drug to be sampled is more than 100 Kg, several samples are taken in
the manner described, mixed and quartered, two of the diagonal quarters being rejected, and the remaining
two quarters being combined and carefully mixed, and again subjected t0, a quartering process in the same
manner until each of the quarters weigh at least 125 g; two such quarters then constitute an original sample.

(b) Samples of crude vegetable drugs in which the component parts are over | cm in any dimension

may be taken by hand.

When the total weight of the drug to be sampled is less than 100 Kg, samples are taken from different
parts of the container or containers. Not less than 500g of samples so taken constitute an original sample.

When the total weight of the drug to be sampled is more than 100 Kg, several samples are taken in the
manner described, mixed and quartered, two of the diagonal quarters being rejected, and the remaining two
quarters being combined and carefully mixed, and again subjected to a quartering process in the same
manner until each of the quarters weigh not less than 250g; two such quarters then constitute an
original sample.

NOTE :—Where the tot1! weight of crude drug to be sampled is less than 1CKg, the preceding methcds may .
be followed bu’ somewhat smaller quantities are to be withdrawn but in no case shall the original samples weight
less than 1258,

Test sample :_

Withdraw as mhuch as may be necessary of the original sample by quattering, taking care to see that the
portion is representative of the gross sample. In the case of unground or unpowdered drugs, grind the
sample so that it will pass through a No. 22 sieve. If the sample cannot be ground, it should be reduced
to as fine a state as possible. Mix by rolling it in paper or cloth, spread it out in a thin layer, and withdraw
the portion for analysis. .
2.2.2—Foreign Matter and Determination of Foreign Matter
A—FOREIGN MATTER

Drugs should be free from moulds, insects, animal faecal matter and other contaminations such as
earth, stones and extraneous material. Any matter not covered by the description of the drug in the mono-
graph shall be regarded as a non-extraneous foreign matter.

Foreign matter is material consisting of any or all of the following :—
(1) In' particular, parts of the organ Or organs from which the drug is derived other than the parts
named in the definition or for which a limit is prescribed in the individual monograph.,

(2) Any organ or part of organ, other than those named in the definition and description,

“The amount of foreign matter shall not be more than the percentage prescribed in the monograph.
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B. DETERMINATION' OF FOREIGN. MATTER

Weigh 100 — 500 g of the drug sample to be examined, or the minimum quantity prescribed in the
monograph, and spread it out in a thin layer. The foreign matter should be detected by inspection with the
unaided eye or by the use of a lens (6x). Separate and weigh it and calculate the percentage present

2.2.3.~—Determination of Total Ash

Incinerate about 2 to 3 g accurately weighed, of the ground drug in a tared platinum or silica dish
at a temperature not exceeding 450° until free from carbon, cool and weigh. If a carbon free ash cannot
be obtained in this way, exhaust the charred mass with hot water, collect the residue on an ashless filter
paper, incinerate the residue and filter paper, add the filtrate, evaporate to dryness, and ignite at a tempe-
rature not exceeding 450°.° - )

Calculate the percentage of ash with reference to the air-dried drug.
2.2.4.—Determination of Acid-Insoluble Ash

Boil the ash obtained in (2.2.3) for 5 minutes with 25 ml of dilute hydrochloric acid; collect the
insoluble matter in a Gooch crucible, oron an ashless filter paper, wash with hot water and ignite to
consatnt weight. Calculate the‘ percentage of acid-insoluble ash with reference to the air dried drug,

2.2.5.—Determination of\Water-Soluble Ash

Boil the ash or 5 minutes with 25 ml of water; collect insoluble matter in a Gooch crucible, or on
an ashless filter paper, wash with hot water, and ignite for 15 minutes at a temprature not exceeding 450°,
Substract the weight of the insoluble matter from the weight of the ash; the difference in weight represents
the water-soluble ash. Calculate the percentage of water-soluble ash with reference to the air-dried drug.

2.2,6.—Determination of Alcokol-Soluble Extractive

Macerate Sg of the air dried drug, coarsely powdered, with 100ml of Alcohol of the specified strength
in a closed flask for twenty-four hours, shaking frequently during six hours and allowing to stand for
eighteen hours. Filter rapidly, taking precautions against loss of solvent, evaporate ‘25ml of the filtrate
to dryness in a tared flat bottomed shallow dish, and dry at 105°, to constant weight and weigh. Calculate
the percentage of alcohol-soluble extractive with reference to the air-dried drug. :

2.2.7.—Determination of Water-Soluble Extractive

Proceed as directed for the: determination of Alcohol-solubl: extractive, using chloroform water
instead of ethanol.

2.2.8.—Determination of Ether-Soluble Extractive (fixed Oil Content)

Transfer a suitably weighed quantity (depending on the fixed oil content) of the air dried, crushed
drug to an extraction thimble, extract with solvent ether (or petroleum ether, b.p. 40° to 60°) in 2 conting-
ous extraction apparatus (soxhlet extractor) for 6 hours. Filter the extract quantitatively into a tared evap-
orating dish and evaporate off the solvent on a water bath. Dry the residue at 105° to constant weight,
Claculate the percentage of ether-soluble extractive with reference to the air-dried drug.

~ 2.2.9.—Determination of Moisture Content (Loss on Drying)

Procedure set forth here determines the amount of volatile matter (i.c., water drying off from the drug).
For substances appearing to contain water as the only volatile constituent, the procedure given below, is
appropriately used.

Place about 10 g, of drug (without preliminary drying) after accurately weighing (accurately weighed
to within' 0.01 g) it in a tared evaporating dish. For example, for underground or unpowdered drug, pre-
pare about 10 g, of the sample by cutting, shredding, so that the parts are about 3 mm in thickness.

Seeds and fruits smaller than 3 mm should be cracked. Avoid the use of high speed mills in preparing
the samples, and exercise care that no appreciable amount of moisture is lost during preparation and that
the portion taken is representative-of the official sample. After placing the above said amount of the drug
in the tared evaporating dish dry at 105°C for 5 hours, and weigh. Continue the drying and weighing at one
hour interval until difference between two successive weighings corresponds to not more than 0.25 per cent.
Constant weight is reached when two consecutive weighing «fter drying for 30 minutes and cooling for 30
minutes in an dvsiccator, show not more than 0.01g difterence.

2.2.10.—Determination of Volatile Oil in Drugs

The determination of volatile oil in a drug is madg by distilling the drug with a mixture of water and
glycerin, collecting the distillate in a graduated tube in which the aqueous portion of the distillate is auto-
matically separated and returned to the distilling flask, and measuring the volume of the oil. The content
of the volatile oil is expressed as a percentage v/w.:

r
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I'he';apparaius consists of the following parts (sce fig. 3). The apparatus described below is recommended
but any similar apparatus may be used provided that it permits complete distillation of the volatile oil.
All glass parts of the apparatus should be made of good quality, resistance glass.

SPIRAL CONDENSER

.D_.DOO T0 410 mm ——od S

S

D
[4— 807090 m m
™ (o]

L.,120T0 28 mw.
1 Ly l\, 1010 mm

22070240 mm

Fig. 3 Apparaf;us for volatile oil determination

(a) Distilling flask—A spherical flask, 1,000 ml capacity with ground neck, taper of ground ket
1in 10, internal diameter of larger end 34.35 to 34.65 mm. > Hapet of ground socke

(b) Still head—graduated measuring tube, and return flow tube made in one piece, in accordance with
. the following specifications. External diameter of the smaller end 31.0 to 31.2 mm. Minimum
length of the ground zone— 34 mm. }

Tube AC, 'length 220 to 240 mm.
" Internal diameter— 13 to 15 mm,

Tube CD length — 100 to 110 mm.
'Internal diameter — 13 to 15 mm.
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Spiral condenser — ground joint accurately fitting in the ground neck of the tube EG, taper 1 in 1
Tube EG, length — 80 to 90 mm,

Internal Diameter — 30 to 40 mm.
' Bulb B— length 20 to 22 mm,
Internal diameter — 15 to 20fmm. !
The distance between B and P is 120 to 125 mm.
Junction P and the centre of thefbulb B must be in the same horizontal plane.
' Measuring tube JL—length of the graduated portion 144-t0-155 mm capacity 2 millilitres graduated
into fifths and fiftieths of a millilitre. . ' » .
Tube PL-— return flow tube — Internal diameter — 7 to 8 mm.
Levelling tube I, length — 450 to 500 mm. Internal diameter 10 to 12 mm tapering at the
Jower end with a wide top, (20 to 25 mm diameter).
Rubber tubing a—b length 450 to 500 mm. Internal diameter 5 to 8 mm,
(c) Burner —A luminous Argand burner with chimney and sensitive regulating tap.
(d) Stand —A retort stand with asbestos covered ring and clamp carrying a piece of metal tubing
connected by a short length of rubber tubing with the water inlet tube of the condenser jacket.
. The whole of the apparatus is effectively screened from draught.
The apparatus is cleaned before each distillation by washing successively with acetone and water, then
inverting it, filling it with chromic sulphuric acid mixture, after closing the open end at G, and allowing to
stand, and finally rinsing with water.

Method of determination

The drug in the form directed in the Table or the powdered drug in the condition in which it is received
is placed, together with 75 ml of glycerin and 175 ml of water in the one litre distilling flask, and a few picces
of porous earthern ware and one filter paper 15 cm cut into small stripes, 7 to 12 mm wide, are also put
in the distilling flask, which is then connected to the still head. Before attaching the condenser, water is
run into the graduated receiver, keeping the tap T open until the water overflows, at P. Any air bubbles in
the rubber tubing a—b are carefully removed by pressing the tube. The tap is then closed and the condenser
attached. The contents of the flask are now heated and stirred by frequent agitation until ebullition com-
mences. The distillation is continued at a rate which keeps the lower end of the condenser cool. The flask
is rotated occasionally to wash down any material that adheres to its sides.

At the end of the specified time heating is discontinued, the apparatus is allowed to cool for 10 minutes
and the tap T is opened and the tube L1 lowered slowly; as soon as the layer of the oils completely enters
into the graduated part of the receiver the tap is closed and the, volume is read,

The tube L1 is then raised till the level of water in it is above the level of B, when the tap T is slowly
ppened to return the il to the bulb. The distillation is again continued for antoher hour and the volume of

[ D L N T O A T L S I e
oil 1s again read, after cooling the apparatus as betore. If necessary, the distillation is again continued unti}

successive readings of the volatile oil do not differ.
The measured yield of volatile oil is taken to be the content of volatile oil in the drug.

The dimensions of the apparatus may be suitably modified in case of necessity.

TABLE
1
Drug Weight to be taken Condition when distilled Approximate time of distillation
in hours
1 2 ’ 3 4
Ajmoda 20 Whole 4
Dhanyaka 40 No. 10 powder 3
Guggulu 40 Whole 3
Haridra 20 No. 20 powder 5
Jatamansi 20 Whole 4
Jatiphala ' © 15 No. 20 powder 3
Knrstijiraka 20 Whole 4
Lavaiiga - . 4 Coarsely cgushed 4
Misreya 25 Whole 4
* Sukdmaild 20 Seed only, Whole 5
Tvakpatra 40 No. 10 powder 5
Tvak 40 No. 10 powder 5
Yavani 20 Whole 4

22364 Deptt. of Health/ND/86
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22,11 Special Processes used fa Alkaloidal Assays
2.2.11a Contiovovs Extraction of Drugs

Wkhere continuous extraction of a drug or any other substance is recommended in the monograph,
the process consists of percolating it with a suitable solvents at a temperature approximately that of the
boiling point of the solvent. Any apparatus that permits the uniform percolation of the drug and the
continuous flow of the vapour of the solvent around the percolator may be used. The type commonly
known as the soxhlet apparatus is suitable for this purpose.

A simple apparatus is shown in the accompanying illustration. A is an outer tube of stout glass; the wider
rart is about 18 cm in length and has an internai diameter of 4.8t0 5.cm; the lower end C is about 5 cm.
m length and has an external diameter of about 1.6 cm. B is a straight glass tube open at both ends,
about 9 cm in length and having an external diameter of about 3.8.cm; over its lower flanged end is tied
firmly a piece of calico or other suitable material. D is a glass C oil, which supports the margin of the tube
B and prevents it from resting in contact with the outer tube A. The lower end C of the outer tube A is
fitted by a cork to the distilling flask E, in which a suitable quantity of the solvent has been placed. The
substance to be extracted, previously moistened with the solvent or subjected to any preliminary treatment
required, is introduced into the inner tube B , which is supported 50 that the percolate drops into the outer
‘tube. A pad of cotton wool G is placed on the top of the drug, the inner tube is lowered into position and
the outer tube connected by means of a suitable cork with the tube of a reflux condenser; F. The flask is
heated and the extraction continued as directed (See Fig. 4).

Fig. 4 APPARATUS FOR THE CONTINUOUS EXTRACTION OF DRUGS
2.2.11b  Tests for complete Extraction of Alkaloids—Complete extraction is indicated by the following tests:

When extracting with an aqueous or alcoholic Liquid—After extracting at least three times with the
liquid, add to a few drops of the next portion, after acidifying with 2 N hya'mcfdoric acid if necessary, 0.05 ml
of potassium mercuri-iodide solution or for solanaceous alkaloids 0.05 mi of potassium  lodobismuthate
solution; no precipitate or turbidity, is produced. 5

When extracting with an immiscible solvent—After extracting at least three times with the solvent, add
to 1 to 2 ml of the next portion 1 to 2 mt of 0.1 N hydrochloric acid, remove the organic solvent by
eveporation, transfer the aqueous residue to a test tube, and add 0.05 ml of potassium mercuri-iodide
solution or solanaceous alkaloids 0.05 ml of potassium iodobismuthate solution or for emetine, 0.05 ml
of iodine solution; not more than a very faint opalescenece is produced.



147

2.3. LIMIT TESIS
2.3.1 Limit Test for Arsenic

In the limit test for arsenic, the amount of arsenic present is oxpressed as arsenic, As,

Apparatus—

A wide-mouthed bottle capable of holding about 120 ml is fitted with a rubber bung through which
passes a glass tube. The latter, made from ordinary glass tubing, has a total length of 200 mm and an
Internal diameter of exactly 6.5 mm (external diameter about § mm). It is drawn out at one end to a dia-
meter of about 1 mm and a hole not less than 2 mm in diameter is blown in the side of the tube, near the
constricted part. When the bung is inserted in the bottle containing 70 ml of liquid, the constricted end of the
tube is above the surface of the liquid, and the hole in the side is below the bottom of thebung, The upper
end of the tube is cut off square, and is either slightly rounded or ground smooth, .

Two rubber bungs (about 25 mm X 25 mm), each with a hole bored centrally and true, exactly 6.5 mm
in"diameter, -are fitted with a rubber band or spring clip for holding them tightly together. Alternatively
the two bungs may be replaced by any suitable contrivance satisfying the conditions described under the
General Test, ’

Reagents— .

Ammonium Oxalate AsT : Ammonium oxalate which complies with the following additional test ;

Heat 5 g with 15 ml of water, 5 ml of nitric acid AsT, and 10 ml of Sulphuric acid AsT in a narrow
necked, round-bottomed flask until frothing ceases, cool, and apply the General test; no visible stain is
produced. .

Arsenic solution, dilute, AsT :

Strong arsenic solution AsT; ‘ 1 ml
Water sufficient to produce 100 mi
Dilute arsenic solution AsT must be freshly prepared.

1 ml contains 0.01 mg of arsenic, As,

Arsenic Solution, strong, AsT :

Arsenic trioxide 0.132 ¢
Hydrochloric acid - 50 ml

Water sufficient to produce 100 ml1

Brominated hydrochloric acid AsT :

Bromine solution AsT - 1 mi
Hydrochloric acid AsT 100 ml
Bromine solution AsT :

Bromine 30
Potassium bromide 30¢g

Water = sufficient to produce 100 ml '

It complies with the following test :

Evaporate 10 ml on a water-bath nearly to dryness, add 50 ml of water, 10 ml of hydrochioric acid
AsT and sufficient stannous chloride solution AsT' to reduce the remaining bromine and apply the General
test; the stain produced is not deeper than 1 ml standard stain, showing that the proportion of arsenic
present does not exceed 1 part per million.

Citire acid AsT : Citric acid which complies with the following additional tests: Dissolve 10 g in 50 ml of
water add 10 ml of stannated hydrochloric acid AsT and apply the General test; no visible stain is produced.

Hydrochloric acid AsT : Hydrochloric acid diluted with water to contain ‘about 32 per cent wiw of
HCI and complying with the following additional tests :

@) Dilute 10 ml with sufficient water to produce 50 ml, add 5 ml of ammonium thiocyanate solution
and stir immediately; no colour is produced,

(i) To 50 ml add 0.2 ml of bromine solution AsT, evaporate on a water-bath until " reduced to 16 ml
* adding more bromine solution AsT, if necessary, in order that an excess, as indicated by the
colour, may be present throughout the evaporation; add 50 ml of water and 5 drops of stannons
chloride solution AsT, and apply the General test; the stain produced is not deeper than a 0.2 m]
standard stain prepared with the same acid, showing that the proportion of arsenic present does
“not exceed 0.05 part per million,
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Hydrochloric acid (constant-boiling composition) AST.—Boil Aydrochloric acid AsT to constant boiling

Composition in the presence of hydrazine hydrate, using 1 ml of a 10 per cent wfv solution in water per
litre of the acid. : . ‘

Mercuric chloride paper : Smooth white Afilter fpaper, not less than 25 mm in width, soaked
in a saturated solution of mercuric chloride, pressed to remove superfluous solution, and dried at about 60,
in the dark. The grade of the filter paper is such that the weight is between 65 and 120 g per sq. mm; the
thickness in mm of 400 papers is approximately equal numerically, to the weight in g per sq. mm,

Nitric acid AsT : Nitric acid which complies with the following additional test :

Heat 20 ml in a porcelain dish with ‘2 ml of sulphuric acid AsT until white fumes are given off, Cool,
add 2ml of water, and again heat until white fumes are given off; cool, add 50 ml of water and 10 ml of
stannated hydrochloric acid AsT, and apply the General test; no visible stain is produced.

Potassium Chlorate AsT : Potassium chlorate which complies with the following addiﬁonal test :

Mix 5g in the cold with 20ml of water and 22 ml of hydrochloric acid AsT; when the first reaction has
subsided, heat gently to expel chlorine, remove the last traces with a few drops of stannous chloride solition
AsT add 20 ml of water, and apply the General test; no visible stain is produced.

Potassium iodide AsT : Potassium iodide which complies with the following additional test :

Dissolve 10g in 25ml of hydrochloricL acid AsT and 35ml of water,

add 2 drops of stannous chloride
solution AsT and apply the General test; no visible stain is produced. ‘

Sodium carbonate, anhydrous AsT : Anhydrous sodium carbonate which complies with the following addi-
tional test : :

Dissolve 5g in 50ml of water, add 20m! of brominated hydrochloric acid AsT, remove the excess of
bromine with a few drops of stannous chloride solution AsT, and apply the General test; no visible stain is
produced, ‘

Stannated hydrochloric acid AsT :

Stannous chloride solution AsT

1 ml
Hydrochloric Acid AsT

| : 100 m!

Stannous chloride solution AsT : Pre;;ared from stannous chloride solution byadding ane qual volume
of hydrochloric acid, boiling down to the original volume, and filtering through a fine-grain filter paper.

It complies with the following test :

To 10ml add 6ml of water and 10m! of hydrochloric acid AsT, distil and collect 16ml. To the distillate
add 50 ml of water and 2 drops of stannous chloride solution AsT and apply the General test; the stain pro-

duced is not deeper than a I-ml standard stain, showing that the proportion of arsenic present does not
exceed 1 part per million.

Sulphuric acid AsT : Sulphuric acid which complies with the following additional test :

Dilute 10g with 50ml of water, add 0.2ml of stannous chloride solution AsT, and apply the General
test; no visible stain is produced.

Zinc AsT : Granulated zinc which complies with the following additional tests

Add 10ml of stannated hydrochloric acid AsT to 50 ml of water, and apply the General test, using 10
of the zinc and allowing the action to continue for one hour; no visible stain is produced (limit of arsenic).

Repeat the test with the addition of 0.1 ml of dilute arsenic solution AsT; a faint but distinct yellow stain
is produced (test for sensitivity). .

I
General Method of Testing : By a variable method of procedure,
"each substance, a solution is prepared from the' substance being examin
that substance, but contains the whole of the arsenic (if any) original
solution, referred to as the ‘test solution’, is used in the actual test.

suitable to the particular needs of
ed which may or may not contain
ly present in that substance. This

General test : The glass tube is lightly packed with cotton wool, previously moistened with Jead acetate
solution and dried, so that the upper surface of the cotton wool is not less than 25 mm below the top of the
tube. The upper end of the tube is then inserted into the narrow end of one of the pair of rubber bungs,
either to a depth of about 10mm when the tube has a rounded-off end, or so that the ground end of the

. NOTE—Murcuric chloride paper should be stored in a stoppered bottle .in the dark. Paper which has been exposed
to sunlight or to the vapour of ammonia affordsa lighter stain or no stain at all when employed in the limit test for
arsenic. ' |
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tube is flush with the larger end of the bung. A piece of mercuric chloride paper is placed flat on the top
of the bung and the other bung placed over it and secured by means of the rubber band or spring clip in
such a manner that the borings of the two bungs (or the upper bung and the glass tube) meet to form a
true tube 6.5 mm in diameter intétrupted by a diaphragm of mercuric chloride paper,

Instead of this method of attaching the mercuric chloride paper, any other method may be used pro-
vided (1) that the whole of the evolved gas passes through the paper; (2) that the portion of the paper in
contact with the gas is a cifcle 6.5 mm in diameter; and (3) that the paper is protected from sunlight during
the test. The test solution prepared as specified, is placed in the wide-mouthed bottle, 1 g of potassium
iodide AsT and 10g of zinc Ast are added, and the prepared glass tube is placed quickly in position. The
action is allowed to proceed for fourty minutes. The yellow stain which is produced on the mercuric chloride
Ppaper if arsenic is present is compared by day light with the standard stains produced by operating in a
similar manner with known quantities of dilute arsenic solution AsT. The comparison of the stains is made
immediately at the completion of the test. The standard stains used for comparison are freshly prepared;
they fade on keeping.

By matching the depth of colour with standard stains, the proportion of arsenic in the substance may
‘be determined. A stain equivalent to the 1-ml standard stain produced by operating on 10 g of substana
jndicates that the proportion of arsenic is 1 part per million.

Nores — (1) The action may be accelerated by plicing the apparatus on a warm surface, care being taken that the
mercuric chloride paper remains dry throughcut the test, :
(2) The most suitable temperature for carrying out the test is generally about 40° but because the rate of
the evoluion of the g:s varies somewhat with diffrent batches zinc AsT, the temperature may be adjusted
to obtain a regular, but not violent, evolution of gas.

(3) The tube must be washed with hydrochloric acid AsT, rinsed with water and dried betweet succe-
ssive tests.

Standard stains : Solutions are prepared by adding to 50ml of water, 10ml of stannated hydro-
chloric acid AsT and quantities of dilute arsenic solutions AsT varying from 0.2 ml to 1 ml. The resulting
solutions, when treated as described in the General test; yield stains on the mercuric chloride paper referred
to as the standard stains.

' Preparation of the Test Solution

In the various methods of preparing the test solution given below, the quantities are so arranged
unless otherwise stated, that when the stain produced from the solution to be examined is not deeper
than the 1-ml standard stain, the proportion of arsenic present does not exceed the permitted limit,

+ Ammonium chloride : Dissolve 2.5g in S0ml of water, and add 10ml of stannated hydrochloric acid AsT.

Boric acid : Dissolve 10 g with 2 g of citric acid AsT in 50ml of water, and add 12 ml of stannated hy-
drochloric acid AsT. ' :

Ferrous sulphate : Dissolve §g in 10 ml of water and 15m! of stannated hydrochloric acid AsT and
distil 20ml; to the distillate add p few drops of bromine solution AsT. Add 2ml of stannated hydrochloric
acid AsT, heat under a reflux condenser for one hour, cool, and add 10ml of water and 10ml of hydrochloric

- acid AsT. ‘

Glycerin : Dissolve 5g in 50ml of water, and add 10ml of stannated hydrochloric acid AsT.

Hydrochloric acid : Mix 10g with 40ml of water and 1ml of stannous chloride solution AsT,

' Magnesium Sulphate : Dissolve 5g in 50ml of water, and add 10ml of stannated hydrochloric acid AsT.

Phosphoric acid : Dissolve 5 g in 50ml of water, and add 10ml of stannated hydrochloric acid AsT.

“Potassium iodide : Dissolve Sg in 50ml of water and add 2ml of stannated hydrochloric acid AsT.

Sodium bicarbonate : Dissolve 5g in 50ml of water, add 15ml of brominated hydrochloric acid AsT
and remove the excess of bromine with a few drops of stannous chloride solution AsT.

Sodium hydi-oxide : Dissolve 2.5g in 50ml of water, add 16 ml of brominated hydrochloric acid AsT
and remove the excess of bromine with a few drops of stannous chloride solution AsT.

2.3.2—Limit Test for Chlorides

' Dissolve the specified quantity of the substance in water or prepare a solution as directed in the text
and transfer to a Nesslez cylinder. Add 10 ml of dilute nitric acid, except when nitric acid is used in the
preparation of the solution, . dilute to 50ml with water, and add Iml of silver nitrate solution. Stir immedi-
ately with a glass rod and allow to stand for 5 minutes. The opalescence produced is not greater than the
standard opalescence, when viewed transversely. . )
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Standard Opalescence ‘
ilut_e nitric acid in a
ri

Place 1.0 ml of a 0.05845 percent w/y solution of sodium chloride and 10ml of 4
Nessler cylinder. Dilute to 50ml with water and add 1ml of silver nitrate solution, Sti mmediatel  with
a glass rod and allow to stand fot five minutes.

'

2.3.3—Limit Test For Heavy Metals

The test for heavy metals is designed to determine the content of metallic impurities that are coloured
by sulphide ion, under specified conditions, The limit for heavy metals is indicated in the individual mono-
graphs in terms of the parts of lead ger million parts of the substance (by weight), as determined by visual
co]mparison of the colour produced by the substance with that of a control prepared from a standard lead
solution.

Determine the amount of heavy metals by one of the following methods and as directed in the indivi-
dual monographs : Method A is used for substances that yield clear colourless solutions unde: the specified
test conditions. Method B is used for substances that do not yield clear, colourless solutions under the test
conditions specified for Method A, or for, substances which, by virtue of their complex nature, interfere
with the precipitation of metals by sulphide jon. Method C is used for substances that yield clear, colourless
solutions with sodium hydroxide solutions. :

Special Reagents— .

Acetic acid Sp. : Acetic acid which complies with the following additional test : Make 25 ml alkaline
with dilute ammonia solution Sp., add 1ml of potassium cyanide solution Sp., dilute to 50 ml with warer
and add two drops of sodivm sulphide solution; no darkening is produced. ‘

Dilute acetic acid Sp. : Dilute acetic acid which complies with the following additional test : Evaporate
20 ml in a porcelain dish, nearly to dryness on a water-bath. Add to the residue 2ml of the acid and dilute
with water to 25ml, add 10ml of hydrogen sulphide solution. Any dark colour produced is not more than
that of a control solution consisting of 2m! of the acid and 4.0m] of standard lead solution diluted to 25m

with water.

Ammonia solution Sp. : Strong ammonia solution which complies with the following additional test :
Evaporate 10 ml to dryness on a water-bath; to the residue add 1ml of dilute hydrochloric acid Sp. and
evaporate to dryness. Dissolve the residue in 2 ml. of dilute acetic acid Sp. and sufficient water to produce

S ml

Add 10m! of hydrogen sulphide solution. Any darkening produced is not greater than in a blanic
solution containing 2ml of dilute acetic acid Sp. 1.0 ml of standard lead solution and sufficient water
to produce 25 ml.

Dilute ammonia solution Sp. : Dilute ammonia solution which complies with the following additional
test: To 20ml add Iml of Potassium cyanide solution Sp., dilute to 50ml with water, and add two drops of
sodium sulphide solution; no darkening is produced. . :

k Hydrochloric acid : Hydrochlotic acid which complies with "the following additional test: Evaporate
of the acid in a beaker to dryness on a water-bath. Dissolve the residue in 2ml of dilute acid sp., dilute to

*17ml with water and add 10 ml of hydrogen <uiphide solution; any darkening produced is not greater
than in a blank solution containing 2.0ml of standard lead solution, 2ml of dilute acetic acid Sp., and dilute
to 40 mi with water.

Dilute hydrochloric acid Sp. : Dilute hydrochloric acid., which complies with the following additional
test : Treat 10m! of the acid in the manner described under Hydrochloric acid Sp. . ,

Lead nitrate stock solution : Dissolve 0.1598 g of lead nitrate in 100ml of water to which has been
added 1ml of nitric acid, then dilute with water to 1000.0ml.

This solution must be prepared and stored in polyethylene or glass containers free from soluble lead salts,

Standard lead solution : On the day of use, dilute 10.0ml of lead nitrate stock solution with water to
100.0ml. Each ml of standard lead solution contains the equivalent of 10 ug of lead. A control coniparison
solution prepared with 2.0 ml of standard lead solution contains, when compared to a solution representing
1.0g of the substance being tested, the equivalent of 20 parts per million of - lead,

Nitric acid Sp. : Nitric acid which complies with the following additional test : Dilute 10ml with 10ml1
of water, make alkalkine ' with ammonium solution Sp. add 1ml of potassium cyanide solution Sp. idilute to
50ml with water, and add two drops of sodium sulphide solution; no darkening is produced.

Potassium Cyanide Solution Sp. : See Appendix 2,3, 5 Sulphuric acid Sp. : Sulphuric acid which complies
with following additional test : Add 5g to 20ml of water make alkaline with ammonia solution Sp., “add
Imlof potassium cyanide solution Sp., dilute to 50m! with water and add two drops of sodium sulphide
Solution; no darkening ‘is produe~d, ‘
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Method A

Standard Solution : Into a 50-ml Nessler cylinder, pipette 2ml of standard lead solution and dilute with
water to 25 ml. Adjust with dilute acetic acid Sp. or dilute ammonia solution Sp. to a pH between 3.0 and
4.0, dilute with water to about 35:ml., and mix.

Test Solution : Into a 50-ml Nessler cylinder, Place 25ml of the solution prepared for the test as directec
in the - individual monograph; or using the stated volume of acid when specified in the individual mono-
graph, dissolve and dilute with water to 25ml the specified quantity of the substance being tested. Adjust
with dilute acetic acid Sp. ot dilute ammonia solution Sp. 10 a pH Jbetween 3.0and 4.0 dilute with water to
about 35 ml and mix,

Procedure : To each of the cylinders containing the standard solution and fest solution respectively
add 10ml of freshly prepared hydrogen sulphide solution, mix, dilute with water to 50 ml, allow to stand
for five minutes, and view downwards over a white surface; the colour produced in the test solution.
not darker than that produced in the standard solution.

Method 'B

Standard solution : Proceed as directed under Method A. 0

. Test solution : Weigh in a suitable crucible the quantity of the substance speci[ﬁed in the individual

monograph, add sufficient sulphuric acid Sp. to wet the sample, and ignite carefully at a low temperature
until thoroughly charred. Add to the charred mass 2ml of nitric acid Sp. and five drops of sulphric acid Sp.
and heat cautiously until white fumes are no longer evolved, Ignite, preferably in a muffle furnace, at
500° to 600° until the carbon is completely burnt off. Cool, add 4ml of hydrochloric acid Sp., cover,
digest on a water bath for 15 minutes, uncover and slowly evaporateto drynesson a water-bath, Moisten
the residue with one drop of hydrochloric acid Sp., add 10ml of hot water and digest for two minutes. Add
ammonia' solution Sp., dropwise, until the solution is just alkaline to Jitmus paper, dilute with water to
25mland adjust with dilute acetic acid Sp. toa pH between 3.0 and 4.0. FEilter if necessary, rinse the
crucible and the filter with 10ml of water.,, combine the filtrate' and washings ina 50 ml Nessler
Cylinder., dilute with water, to about 35ml, and mix. Proczdure : Proceed as directed under Method A.

Method C

Standard Solation : Into a S0ml Nessler Cylinder, pipatte 2ml of standard lead solution, add 5ml of
dilute sodium hydroxide solution., dilute with water to 50 ml and mix. '

Test Solution : Into a 50ml Nessler Cylinder, Place 25ml of the solution prepared for the test as directed
in the individual monograph; or, if not specified otherwise in ths individual monograph, dissolve the
specified quantity in a mixture of 20 mlof water and Sml of ‘dilute sodium hydroxide solution. Dilute
50ml with water and mix.

Procedure : To each of the cylinders containing the standard solution and the test solution, respectively
add 5 drops of. sodium sulphide solution, mix, allow to stand for five minutes and view downwards over
a white surface; the colour produced in the fest solution is not ‘darker than that produced in the standard
solution. 3

2.34. Limit Test For Iron

‘Standard iron solution : Weigh accurately 0.1726g of ferric ammonium sulphate and dissolve in 10m1
of 0.1N sulphuric acid and sufficient water to produce 1000.0m‘1. Each ml of this solution contains 0.02mg
of Fe. ‘

Method

Dissolve the specified quantity of the substance being examined in 40ml of water, or use 10m! of the
solution prescribed in the monograph, and transfer to a Nessler cylinder. Add 2ml of a 20 per cent wjv
solution 'of iron-free citric acid and 0.1 ml of thioglycollic acid, ‘'mix, make alkaline with iron-free
ammonia solution, lilute to 50 ml with water and allow to stand for five minutes. Any colour
produced is not more intens¢ than the standard colour. :

Standard colour : Dilute 2.0ml of standard iron solution with 40ml of water in a Nessler cylinder. Add

2mi of a 20 per cent w/v solution of iron-free citric acid and 0. 1ml of thioglycollic acid, mix, make alkaline
with. iron-free ammonia solution, dilute to 50ml with water and allow to stand for five minutes.

2.3.5.  Limit Test for Lead :

The following method is based on the extraction of lead by solutions of dithizone. All reagents used for
the test should have as low a content of lead as practicable. All reagent solutions should be stored in con-
tainers of borosilicate glass. Glassware should be rinsed thoroughly with warm a{ilute nitric acid, followsd
by water. 5 . o
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Special Reagents

(1) Ammonia-cyanide solution Sp. : Dissolve 2g of potassium cyanide in 15 ml of strong ammonia
- solution and dilute with water to 100 ml.

(2) Ammonium citrate solution Sp. : Dissolve 40g of citric acid in 90 ml of water. Add two drops of

phenol red solution then add slowly strong ammonia solution until the soluion acquires a reddish

colour. Remove any lead present by extracting the solution with 20-ml quantities of dithizone
extraction solution until the dithizone solution retains its orange-green colour.

(3) Dilute standard lead solution : Dilute 10.0 ml of standard lead solution with sufficient 1 per cent

v/v solution of nitric acid to produce 100.0 ml. Each ml of this solution contains 1 ugof lead
pet ml

(4) Dithizone extraction solution : Dissolve 30 mg of diphenylthiocarbazone in 1000 ml of chloroform
and add 5 ml of alcohol. Store the solution in a refrigerator. Before use, shake a suitable volume
of the solution with about half its volume of 1 per cent v/v solution of nitric acid and discard the
acid,

(5) Hydroxylamine hydrochloride solution Sp. : Dissolve 20g of hydroxylamine hydrochloride in suffi-
cient water to produce about 65ml. Transfer to separator, add five drops of thymol blue solution,
add strong ammonia solution until the solution becomes yellow. Add 10ml of a 4 per cent w/v
solution of sodium diethyldithiocarbamate and allow to stand for five minutes. Extract with
successive quantities, each of 10ml, of chloroform untila 5 mlportion of the extract does not
assume a yellow colour when shaken with dilute copper sulphate solution. Add dilute hydro-
chloric acid until the solution is pink and then dilute with sufficient water to produce 100 ml,

(6) Potassium cyanide solution Sp. : Dissolve 50g of potassium cyanide in sufficient water to produce
100 ml. Remove the lead from this solution by extraction with successive quantities, each of 20ml
of dithizone extraction solution until the dithizone solution retains its orange-green colour. Extract
any dithizone remaining in the cyanide solution by shaking with chloroform. Dilute this cyanide
sI(())gxtioln with sufficient warer to produce a solution containing 10g of potassium cyanide in each

ml, ‘ !

(7) Standard dithizone solution : Dissolve 10'mg of diphenylthiocarbazone in 1000 ml of chloroform.
Store the solution in a glass-stoppered, lead-free bottle, protected from light and in a refrigerator.

(8) Citrate-cyanide wash solution : To 50ml of water add 50 ml of ammoniam citrate solutoin Sp. and
4 rInl of pota.;s;’)um cyanide solution Sp., mix , and adjust the pH, if necessary, with strong ammonia
solution to 9.0.

(9) Buffer solution pH 2.5 : To 25.0 ml of 0.2 M potassium hydrogen phthalate add 37.0 ml of 0.1 1\;
hydrochloric acid, and dilute with sufficient water to produce 100.0 ml.

(10) Dithizone-carbon tetrachloride solution: Dissolve 10 mg of diphenylthiocarbazone in 1000 ml of
carbon tetrachloride. Prepare this solution fresh for each determination.

(11) pH 2.5 wash solution ' To 500 ml of a' I per cent v/v nitric gcid add strong ammonia solution
until the pH of the mixture is 2.5, then add 10ml of buffer solution pH 2.5 and mix.

(12) Ammonia-cyanide wash solution : To 35m! of pH 2.5 wash solution add 4ml of ammonia-cyanide
solution Sp., and mix. :

Method

Transfer the volume of the prepared sample directed in the monograph to a separator, and unless
otherwise directed in monograph, add 6ml of ammonium citrate solution Sp., and 2 ml of hydroxylamine
hydrochloride solution Sp., (For the dz=termination of lead in iron salts use 10 ml of ammonium citrate solution
Sp.) Add two drops of phenol red solution and make the solution just alkaline (red in colour) by the addition
of strong ammonnia solution. Cool the solution if necessary, and add 2ml of potassium cyanide solution Sp.
Immediately extract the solution with several quantities each of Sml, of dithizone extraction solution, drain-
ing off each extract into another separating funnel, until the dithizone extraction solution retains its green
colour. Shake the combine dithizone solutions for 30 seconds with 30ml of a 1 per cent w/v solution of
nitric acid and discard the chloroform layer. Add to the acid solution exactly 5 ml of standard dithizone
solution and 4ml of ammonia-cyanide solution Sp. and shake for 30 seconds; the colour of the chloroform
layer is of no deeper shade of violet than that of a control made with a volume of dilute standard lead
solution equivalent to the amount of lead permitted in the sample under examination.

2.3.6 Sulphated Ash

Heat a silica or platinum crucible to redness for 10 minutes, allow to cool in a desiccator and Weigh.
Put 1 to 2g of the substance, accurately weighed, into the crucible, ignite gently at first, until
the substance is thoroughly charred. Cool, moisten the residue with 1 ml of sulphuric acid, heat gently untjl
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white fumes are no longer evolved' and ignite at 800°4-25° until all black particles have disappeared.
Conduct the ignition in a place protected from air currents. Allow the crucible to cool, add a few drops of
sulphuric acid and heat. Ignite as before, allow-to cool and weigh. Repeat the operation until two successive
weighings do not differ by more than 0.5 mg.

2.37—Limit Test for Sulphates

Reagents— _ i

Barium sulphate reagent : Mix 15ml of 0.5M barium chloride, 55 ml of water, and 20 ml of sulphate. .
free alcohol, add 5 ml of a 0.0181 per cent w/v solution of potassium sulphate, dilute to 100 ml with water,.
and mix. Barium Sulphate Reagent must be freshly prepared. . .

0.5M Barium chloride : Barium ehloride dissolved in water to contain in 1000 ml 122.1 g of BaCl,,
2H,0. ‘

Method

Dissolve the specified quantity of the substance in water, or prepare a solution as directed in the texs,
transfer to a Nessler cylinder, and add 2 mi of dilute hydrochloric acid, except whete hydrochloric acid is
used in the preparation of the solution. Dilute to 45ml with water, add 5ml of barium sulphate reagent.
stir immediately with a glass rod, and allow to stand for five minutes, The turbidity produced is not greater
than the standard turbidity, when viewed transversely. Standard turbidity : Place 1.0 ml of 0.1089 per
cent w/v solution of potassium sulphate and 2ml of dilute hydrochloric acid in a Nessler cylinder, dilute to

CeaL ¥ SOILE

45 ml with water, add 5ml of barium sulphate reagent, stir immediately with a glass rod and allow to stand
for five minutes. o

23364 Deptt. of Health/ND/86



APPENDIX 3;

. 3. PHYSICAL TESTS AND DETERMINATIONS
3.1 Determination of Boiling or Distilling Range

and the
from the lowest point in the distillation flask without taking into account any liquid remaining on the sides
gge the ﬂﬁsk 5 g may also be the temperature observed when the proportion specified in' the individual has
n collected.

Apparatus—
Use an apparatus consisting of the following :

approximately 12 cm from the bottom of ' the flask, is a sice-arm 10 to 12 cm_long and 5 mm in

2. Condenser : A straight glass condenser 55 to 60 cm long with a water-jicket about 40 cm long or
any other type of condensor having equivalent condensing capacity, The lower end of the
condenser may be bent to provide a delivery tube, or it may be connected to a bent adaptor that
serves as a delivery tube,

3. Receiver : A 100 ml cylinder, graduated in 1 ml sub-divisions,

4. Thermometer : An accurately standardised, partial immersion thermometer having the smallest pra-
ctical sub-divisions (not greater than 0.2°), When placed in position, the steam is located in the
centre of the neck and the top of the bulb is just below the bottom of the outlet to the side arm,

Method

Ifthe liquid under examination distils below 80°, cool it to between 10° and 15° before measuring the
sample for distillation.

Assemble the apparatus, and place in the flask 100 ml of the liquid under examination, taking care
not to allow any of the liquid to enter the side-arm. Insert the thermometer and seal the  entire heating
and flask assembly from external air currents. Add a few pieces of porous material and heat rapidly to
boiling using a Bunsen burner and an asbestos plate pierced by a hole 33 mm in diameter, Record the tem-

t,=t,+k(a—b)

where
ts = the corrected temperature
t, = the observed temperature
a = 760 (torr) :
b = the Barometric pressure in torr at the time of determination
K = the correction factor indicated in the following table :

Distillation range ) k

Less than 100° . . c . . . g . . 0.040
100° to 140° . = . . S . . C . 0.045
140° to 190° L 0.050
190° to 240° . . . . . . . . . . 0.055
More than 240° . < . . . . . 0.060

-
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3.2 Determination of congealing range or temperature

The cohgealing temperature is that point at which there exists a mixture of the liquid (fused) phase
of a substance and a small but increasing proportion of the solid phase. It is distinct from the freezing point,

which is the temperature at which the liquid and solid phase of a substance are in equilibrium.

The temperature at which a substance solidifies upon cooling is a useful index of its purity if heat is
liberated when solidification takes place.

The following methodis applicable to substances that melt between —20° and 150°.

Apparatus—

A test-tube about}25Imm in diameter and 150 mm long placed inside a test-tube about 4 mam in
diameter and 160 mm] long; the inner tube is closed by a stopper that carries a sticrer and a thermometer
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(Dimensions in mm)

(about 175 mm'long™and with0.2 graduations) fixed, so that the bulb is about 15 mm above the bottom of
the tube. The stirrer is made from a glass rod or other suitable material formed at one end into a loop
of about 18 mm overall diameter at right angle to the rod. The inner tube with its jacket is supported cen-
trally in a 1-litre beaker containing a suitable cooling liquid to within 20 mm of the top. A thermometer
is_supported in the cooling .bath (see Fig. 5). 5

Method

Melt the substance, if solid, at a tempeature not more than 20° above its expected congealing point
and pour it into the inner test-tube to a height of 50 to 57 mm. Assemble the apparatus with the bulb of
the thermometer immersed half-way between the top and bottom of the sample in the test-tube. Fill the
bath to almost 20 mm from the tube with a suitable fluid at a temperature 4° to 5° below the expected
congealing point, If the substance is a liquid at room temperature, carry out the determination using a
bath temperature about 15° below the expected congealing point, When the sample has cooled to aboat
5° above its expected congealing point stir it continuously by moving the loop up and down between the
top and bottom of the sample, at a regular rate of 20 complete cycles per minute. Record the reading of the
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thermometer every 30 seconds and continue stirring only 80 long as the tempeature is falling. Stop the
stitring when the temperature is constant or starts to rise slightly, Continue' recording the temperature

for atleast three minutes after the temperature again begins to fall after remaining constant.

The congealing point willfbe the averagefof {pot less than four consecutive readings’ that lie”, within
range of 0.2° £ :

3.3 Determination of pH Valaes

The pH value conventionally represents the acidity or alkalinity of an aqueous solution. In the phar-
macopoeia, standards and limits on pH have been provided for these pharmacopoeial substances in which
PH as a measure of the hydrogen activity is important from the stand point of stability or physiological
suitability. ' ) ‘

~ The measurement of pH is generally done with a suitable potentiometric meter known as the pH
meter fitted with two electrodes, one constructed of glass and sensitive to hydrogenation activity and
the other a calomel reference electrode. The determination is carried out at temperature of 254°+2°, unless
otherwise specified in the individual monograph. :

Apparatus— : .
The pH value of a solution is determined potentiometrically by means of a glass electrode, a reference

clectrode and a pH meter either of the potentiometric or of the d:flection type.

Operate the pH meter and electrode system according to the manufacturer’s instructions. Calibrate
the apparatus using buffer solution D as the primary standard, adjusting the meter to read the appro-
priate pH value given in the Table 1, corresponding ‘to the temperature of the solution. Where provision
is made for setting the scale, use a second reference buffer solution, either buffer soution A, buffer solution E
or byffer solution G. In this case a check is carried out with a third reférecne buffer solution of intermediate
PH, when the reading of the intermediate solution must not differ - by more than 0.05 pPH unit from the
corresponding value indicated in the Table, Where there is no provision fof setting the scale with a second
reference buffer soluticn, checks should be made with two reference buffer solutions, the readings for
which must not differ by more than 0.05 pH unit from the value corresponding to each solution.

TABLE 1 — pH of Reference Solutions at various Temperatures

»

Temperature Buffer Solutions
t° A B . C D- E ) G H
15 1.67 - 3.80 4.00 6.90 7.45 - 9.28 10.12
20 1.68 == 3.79 4.00 6.38 7.43 9.22 10,03
25 1.68 3.56 3.78 4.01 6.86 7.41 . 9.18  10.0f
30 1.68 3.55 3.77 4.02 6.85 7.40 9.14 9.97
35 1.69 3.55 3.76 4.02 6.84 7.39 9.10 9.98

APH/At +0.001 —0.001 —0.002 40.00]1 —9,003 +0.003 —0.008 —0, 009

Reference buffer solutions

The following reference buffer solutions must be prepared using carbon dioxode free water; phthalate -
and phosphate salts should be dried at 110° for two hours before use. Buffer solution{should b:a I:,sto}rléidaitx‘:
bottles made of alkali-free glass, and must not be used later than three months after preparation.

1. Buffer solution A : Dissolve 12.71 g of potassium tetraoxalate in sufficient carbon dioxide-
"to produce 1000.0 ml, arbon dioxide-free water

2. Buffer solution B : A freshly prepared saturated solution, at 25°, of potassium hydrogen tartrate.

3. Bauffer solution C : Dissolve 11.51 g of potassium dihydrogen citrate in sufficient ioxide-
|free water to produce 1000.0 ml, o Ao i Gt

Notg — This Solition must bz freshly prepared.

4. Buffer solution D : Dissolve 10.21 g of potassium hydrogen hthalate in suffici 7
Jree water to produce 1000.0 ml. g virogenp “e m e

. 5. Buffer solution E : Dissolve 3.40 g of potassium diﬁydrogen phosphaté and 3.55 g of anhydr
disodium lllydrogen Phosphate, both previously dried at 110° ito 130° for two hougrs, in su%i‘;"xci‘éﬁ:
carbon dioxide-free water to produce 1000.0 ml. j

:
!
i
N
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6. Buffer. solution F : Dissolve 1.184 g of potassium dihydrogen phosphate and 4.303 g of anhydrous
disodium hydrogen phosphate, both previously dried at 110° to 130° for two hours, in sufficient
carbon dioxide-free water to produce 1000.0 ml. 5 :

7. Buffer goll;;ltion G : Dissolve 3.814 g of borax in sufficient carbon dioxide-free water to produce
1000. 5 . cor

NoTE—This solution should be stored protected from carbon dioxide.

8. Buffer solution H : Dissolve 7.155 g of sodium carbonate and 2.10 g of sodium bicarbonate in suffici -
- ent carbon dioxide-free water to produce 1000.0, ml. - )

Method _

. Immerse the electrodes in the solution to be examined and measure the pH at the same temperature
as for the standard solutions. At the end of a set of measurements, take a reading of the solution used to
standardise the meter and electrodes, If the difference between this reading and the original value is greater
than 0.05, the set of measurements must be repeated.

When measuring pH values above 10.0, ensure that the glass-electrode is suitable for use under ‘alkaline
conditions and apply any correction that is necessary. S ‘
All solutions of substances being examined must be prepered using carbon dioxide-free water. -

3.4 Determination of melting range or temperature = - ' .

In this Pharmacopoeia, melting range or temperature of a substance is defined as those points of . tem-
perature within which, or the point at which, the substance begins to coalesce and is completely melted
except as defined otherwise for certain substance. The following procedures are suitable for the various
substances described in the Pharmacopoiea. Any other apparatus or method capable of the same accuracy
may also be used. The accuracy should be checked frequently by the use of one of the following reference
substances, that melts nearest fo the melting range of the substance to be tested : w :

Melting range

Vanillin . ‘ 81°—83°
Acetanilide 114°—116°
Phenacetin - 134°-136°
Sulphanilamide 164. 5°—166_. 5°
Suiphapyridine 191°—193°
Caffeine :
234--237°

(dried at 100°)

Unless otherwise specified in the individual monograph, Method I should be used.

Method 1

Apparatus 2 ‘

(a) A glass heating vessel of suitable construction and capacity containing one of the following or any
other suitable bath liquid, to a height of not less than 14 cm.
(i) Water for temperatures upto 60°
(ii) Glycerin for temperatures upto 150° )
(i) Liquid paraffin for sufficiently high boiling range for temperatures upto 250‘f. :
(iv) Sesame oil or a suitable grade of liquid silicone for temperatures upto 300°.

(b) A suitable stirring device, capable of rapidly mixing the liquids.

(¢) An accurately standardised thermometer suitable for the substance under examination (see Ap-
pendix 1.3). The thermometer must be positioned in the bath liquid to its specified immersion
depth and yet leave the bulb at about 2 cm above the bottom of the bath.

(d) Thin-walled capillary glass tubes of hard glass, about 12 cm long, with a well thickness of 0.2
t0 0.3mm and an internal diameter of 0.8 to 1.1 mm. The tubes should preferably be kept sealed
at both ends and cut as required.

(¢) Source of heat (open flame or electric heater). -

Procedure : Reduce the substance to a very fine powder and unless otherwise directed, dry it at a
temperature considerably below its melting temperature or under reduced pressure Over a suitable desiocant,
for not less than 16 hours. Introduce into a capillary glass tube, one end of which is sealed, a sufficient
quantity of the dry powder to form a compact column about 3 mm high.
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Heat the bath until the temperature is about 10° below the expected melting point. Remove the ther-
mometer and quickly attach the capillary tube to the thermometer by wetting both with a drop of the liquid
of the bath or otherwise and adjust its - height so that the closed end of the capillary is near the midtdle
of the thermometer bulb. Replace the thermometer and continue the heating, with constant stirring,
sufficiently to cause the temperature to rise at a rate of about 3° per minute. When the temperature is
about 3° below the lower limit of the expected melting range, reduce the heating so that the temperature
rises at g rate of about 1° t0 2° per minute. Continue the heating and note the temperature at which the
column of the samiple collapses definitely against the side of the tube at any point, when melting may
be considered to have begun and note also the temperature at which the sample becomes liquid throughout
as seen by the formation of a definite meniscus. The two temperatures fall within the limits of the melting
range.

Method 1T .

Apparatus : Use the apparatus described under Method I except that the glass capillary tube is open
at both ends and has an internal qiameter of 1.1 to 1.3 mm, an external diameter of 1.4 t0 1.3 mm and
length of 50 to 60 mm. ‘

Procedure : Rapidly melt the material to be tested, at a temperature not more than 10° above the point
of complete fusion. Draw it into a capillary tube to a depth of about 10 mm. Cool the charged tube
at 10°, or lower, for 24 hours, or in contact with ice for at least 2 hours. Attach the tube to the thermo-
meter and adjust it so that the column of substance is in level with the thermometer bulb; suspend the ther-
mometer in the heating vessel containing water at 15° 5o that the lower end of the column of the substance
is 30 mm below the surface of the water and heat the water with constant stirring so that the temperature
rises at the rate of 1° per minute the temperature at which the partly melted substance is observed to rise
in the capillery tube is the melting temperature.

Method III

Apparatus : (a) A glass boiling-tube, overall length, 110mm, internal diameter, 25 mm,

(b) A cork about 25 mm long to fit into the boiling-tube, bored with a central hole to fit the standard
thermometer and with a grove cut in the side.

(c) A glass beaker, of such 4 size that when the aoparatus is assembled, the boiling-tube can be im-
mersed vertically to two-thirds of its length in the water in the beaker with its lower end about 2.5cm
above the bottom of the beaker.

il
(d) A stirrer or any other device which will ensure uniformity of the temperature throughout the water
in the beaker.

(¢) An accurately standardised thermometer suitable for the substance under examination (see Ap-
pendix 1.3).

(f) Suitable means of heating the water in the beaker.

Procedure : Melt & quantity of the substance slowly, while stirring, until it reaches a temperature of
about 90°. Cool and allow the temperature of the molten substance to drop to a temperature of 8° to
10° above the expected melting point. Chill the bulb of the thermometer to 3°, wipe it dry and while it is
still cold, dip it in the molten substance so that the lower half of the bulb is submerged. Withdraw it im-
mediately, and hold it vertically away from the heat until the wax surface dulls, then dip it for five minutes .
into a water-bath at a temperature not higher than 15°.

Fit the thermometer through the boared cork into the boiling tube so that the lower part is 15 mm
above the bottom of the tube. Suspend the tube in the beaker filled with water adjusted to about 15° and
raise the temperature of the bath at the rate of 2° per minute to 30°, then adjust the rate to 1° per minute
and note the temperatures at which the first drop of melted substance leaves the thermometer. Repeat the
determination twice on a freshly melted portion of the substance. If the three readings differ by less than 1°,
take the-average of the three as the melting point. If they differ by more than 1°, make two additional deter-
minations and take the average of the five readings.

3.5 Optical rotation and specific optical rotation

Optical rotation ‘o’ is the property shown by certain substances of rotating the plane of polarisation of
polarised light. Such substances are said to be optically active in the sense that they cause incident polarised
light to emerge in a plane forming a measureable angle with the plane of the incident light. Where this effect
is large enough for measurement, it may serve as the basis for identifying or assaying a substance,

The optical rotation of a substance is the angle through which the plane of polarisation is rotated when
polarised light passes through the substance, if liquid, or a solution of the substance, Substances are des-
cribed as dextro-rotatory or lacvo-rotatory according to whether the plane of polarisation is rotated clock-
wise or anticlockwise, respectively, as determined by viewing towards the light source, Dextro-rotation is
designated (+) and laevo-rotation is designated (—).
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The optical rotation, unless otherwise specified, is measured at the wavelength of the D line of sodium ,
(A=589.3um) at 25°, on a layer 1dm thick. It is expressed in degrees,

The specific optical rotation (<)% of a liquid substance is the angle of rotation ¢ of the plane of
polarisation at the wavelength of the D line of sodium (+—589.3 mm) measured at 25° calculated with
reference to a 1.0 dm thick layer of the liquid, and divided by the specific gravity.

The specific optical rotation (cc)3 of a solid substance is the angle of rotation « of the plane of polarisa-

tion at the wavelength of the D line of sodium measured at 25° and calculated with reference to a layer 1.0
dm thick of a solution containing 1 g of the substance per ml. The specific optical rotation of a solid is
always expressed with reference to a given solvent. .

Apparatus

A commercial instrument constructed for use with a sodjum lamp and capable of giving readings to
the nearest 0.02° is suitable for most purposes. For certain applications, the use of a photo-electric polarimeter
capable of taking measurements at the specified wave length may be necessary.

The accuracy and precision of optical rctation measurements can be increased if the following pre-
cautions are taken : '

(2) The instrument must be in a good condition. Optical elements must be very clean and in. exact
alignment. The match point should be close to the norma)l zero mark,

(b) The light source must be properly aligned with respect to the optical bench. It should be
supplemented by a filtering system capable of isolating the D line from sodium light. }

(¢) Specific attention should be paid to temperature control of the solution and of the polarimeter,

(d) Differences between the initial readings or between observed and corrected optical rotation ca-
culated as either specific optical or optical rotation should not be more than one fourth of the
range specified in the monograph for the substance.

(e) Polarimeter tubes should be filled in such a way as to avoid air bubbles, Particular care is nece-
ssary for semi-micro or micro tubes.

(f) For tubes with removable end-plates fitted with gaskets and caps, tighten the end-plates only enough
to ensure a leak-proof seal between the end-plate and the body of the tube.

(g) For substances with low rotatory power, the end plates should be loosened and tightened again
after each reading, in the measirement of both the rotation and the zero point.

(b) Liquids and solations of solids must be clear.

i
-Calibration : The apparatus may be checked by using a solution of previously dried sucrose and
measuring the optical rotation in a 2 dm tube at 25° and using the concentrations indicated below :

Concentration - ' Angle of Rotation(-1),
(8/100 ml) at 25°
00 - . - - . 13.33
20.0 . . . . . 5 26.61
30.0 . . . . . . 39.86
40.0 . . . . - . 53.06
50.0 . . . . . . 66.23

Method

For solids : Weigh accurately a suitable quantity of the substance being examined, to give a solution
of the strength specified in the monograph, and transfer to a volumetric flask by means of water or other
solvent if specified. If a solvent is used, reserve a portion of it for the blank determination. Unless other-
wise specified, adjust the contents of the flask to 25° by suspending the flask in a constant-temperature
bath. Make up to volume with the solvent at 25° and mix well. Transfer the solution to the polarimeter
tube within 30 minutes from the time of the substance was dissolved and during this time interval main-
tain the solution at' 25°

. |
Determine the zero point of the polarimeter and then make five readings of the observed rotation of
the test solution at 25°. Take an equal number of readings in the same tube with the solvent'in place of the
test solution. The zero correction is the average of the blank readings, and is subtracted from the average
observed rotation if the two figures are of the same sign or added if they are opposite in sign, to give the
corrected Observed * rotation.

For liguids : Unless otherwise specified, adjust the temperature of the substance ‘bcing examined to 25°
transfer to a polarimeter tube and proceed as described. For solids, beginning at the words “Determine

the zero point............
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- Calculation—Calculate the specific optical rotation using the following formula, dextro-rotation and
laevo-rotation being designated by (+) and (—) respectively :

25 -

For liquids () =  ———
1423
» 25
For solids (cc)25 = 100cc
D "
Where
a = corrected observed rotation, in degrees, at 25°.

D = D line of sodium light (+=589.3 mm)
length of the polarimeter tube in dm.

d%gspeciﬁc gravity of the liquid or solution at 25°.

¢ = concentration of the substance in per cent wfv

Nore—THE REQUIREMENTS FOR OPTICAL ROTATION AND SPECIFIC OPTICAL ROTATION IN THE
PHARMACOPOEIA APPLY TO THE DRIED, ANHYDROUS OR SOLVENT FREE MATERIAL.

3.6 Powder fineness

The degree of coarseness or fineness of a powder is expressed by reference to the nominal mesh aper-
ture size of the sieves for measuring the size of the powders. For practical reasons, the use of sieves, Ap-
pendix 1.2, for measuring powder fineness for most pharmaceutical purposes,is convenient but device
other than sieves must be employed for the measurement of particles less than 100 mm in nominal size.

The following terms are used in the description of powders :

Coarse powder : A powder, all the particles of which pass through a sieve with a nominal mesh aperture
of 1.70 mm and not more than 40.0 per cent through a sieve with a nominal mesh aperture of 355 um.,

Moderately coarse powder : A powder, all the particles of which pass through a sieve with a nominal
2m(f):sh aperture of 710 um and not more than 40.0 per cent through a sieve with a nominal mesh aperture of

50 pm.

Moderately fine powder : A powder, all the particles of which pass through a sieve with a nominal
n}eshs(z)tperture of 355 um and not more than 40.0 per cent through a sieve with a nominal mesh aperture
of 180 pm.

. ﬂige powder : A powder, all the particles of which pass through a sieve with a nominal mesh aperture
0 pm. )

Very fine powder : A powder, all the particles of which pass through a sieve with a nominal mesh
aperture of 125-pm.

- When the fineness of a powder is described by means of a number, it is intended that all the particles
of the powder shall pass through a sieve of which the nominal mesh aperture, in ym, is equal to that number.

When a batch of a vegetable drug is being ground and sifted, no portion of the drug shall be rejected
but it is permissible except in the case of assays, to withhold the final tailings, if an approximately equal
amount of tailings from a preceding batch of the same drug has been added before grinding.

Sieves : Sieves for testing powder fineness comply with the requirements stated under sieves, Appen-
dix 1.2, . .

Method

(1) For coarse and moderately coarse powders : Place 25 to 100 g of the powder being examined upon
the appropriate sieve having a close fitting receiving pan and cover. Shake the sieve in a rotary horizontal
direction and vertically by tapping on a hard surface for not less than twenty minutes or until sifting
is practically complete. Weigh accurately the amount remaining on the sieve and in the receiving pan.

(2) For fine and very fine powder : Proceed as described under coarse and moderately coarse powders,
except that the test sample should not exceed 25 g and except that the sieve is to be shaken for not less than
thirty minutes, or until sifting is practically complete.

_With oily or other powders which tend to clog the openings, carefully brush the screen at interval
during siftings. Break up any lumps that may form. A mechanical sieve shaker which reproduces the circula
and tapping motion given to sieves in hand sifting but has a uniform mechanical action may be employed

Norg—AVOID PROLONGED SHAKING THAT WOULD RESULT IN INCREASING T,
THE POWDER DURING THE TESTING. R S
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3.7 Refractive Tndex
The refractive index(n) of a substance with reference to air is the ratio of the sine of the angle of

incidence to the sine of the angle of refraction of a beam of light passing from air into the substance. It
varies with the wavelength of the light used in its measurement.

Unless otherwise prescribed, the refractive index is measured at 25°(+0.5) with reference to the wava-
length of the D line of sodium (+=>589.3 nm). The temperature should be carefully adjusted and main-

tained since the refractive index varies significantly with temperature.
The Abbe refractometer is convenient for most measurements of refractive index but other refractometer

of equal or greater accuracy may be used. Commercial refractometers are normally constructed for use
with white light but are calibrated to give the refractive index in terms of the D line of sodium light.

To achieve accuracy, the apparatus should be calibrated against distilled water: which has a refractive
index of 1.3325 at 25° or against the reference liquids given in the following Table:—

TABLE
Reference n 208 Temperature .
Liquid D Co-efficient
An//At
Carbon tetrachloride 1.4603 —0.00057
Toluene 1.4969 -—0.00056
1.6176 —0,00048

a-Methylnaphthalene

* Reference index value for the Dline of sodium, measured at 20°.

The cleanliness of the instrument should be checked frequently by determining the refractive index of
distilled water which at 25° is 1.3325.

3.8 Weight Per Millilitre and Specific Gravity

Weight per Millilitre—The weight per millilitre of a liquid is the weight in g of 1 ml of a liquid when weighed
in air at 25°, unless otherwise specified.

Method—Select a thoroughly clean and dry pycnometer. Calibrated the pycnometer by filling it with recently
boiled and cooled Water at 25° and weighing the contents. Assuming that the weight of 1 ml of water
at 25° when weighed in air of density 0.0012 g per ml, is 0.99602 g. calculate the ¢~ pecity of the pycno-
meter. (Ordinary deviations in the density of air from the value given do not affect the result of a
determination significantly). Adjust the temperature of the substance to be examined, to about 20° and
fill the pycnometer with it. Adjust the temperature of the filled pycnometer to 25°, remove any excess Of
the substance and weigh. Substract the tare weight of the pycnometer from the filled weight of the pycno-
‘meter. Determine the weight per milliliter dividing the weight in air, expressed in g, of the quantity of liquid
which fills the pycnometer at the specified temperature, by the capacity expressed in mi, of the pycnometer

at the same temperature.

Specific Gravity—The specific gravity of a liquid is the weight of a given volume of the liquid at 25°
(unless otherwise specified) compared with the weight of an equal volume of Water at the same tempera-
ture, all weighings being taken in air.

Method—Proceed as described under Wt. per ml. Obtain the specific gravity of the liquid by dividing the
weight of the liquid contained in the pycnometer by the weight of Water contained, both determined at
95¢ unless otherwise directed in the individual monograph.

24364 Deptt. of Health/ND/86



APPENDIX-—4
4. REAGENTS AND SOLUTIONS

Acetic Acid—Contains approximately 33 per cent w/v of C,H,0, Dilute 315 ml of glaclal acetic acid
to 1000 ml with water.

Acetic Acid, XN—Solutions of any normality xN may be prepared by diluting 60 x ml of glacial acetic
acid to 1000 ml with water,

Acetic Acid, Dilute—Contains approximately 6 per cent w/w of C,H,0,. Dilute 57 ml of glacial acetic
acid to 1000 m] with water.

Acetic Acid Glacial : CH,COOH=60.05.
Contains not less than 99.0 per cent w/w of C,H,0,. About 17.5 N in strength,

"DESCRIPTION—AL a temperature above its freezing point a clear colourless liquid, odour, pungent
and characteristic; crystallises when cooled to about 10° and does not completely re melt until warmed to
about 15°

SOLUBILITY—Miscible with water, with alcohol, with glycerin and with most fixed and volatile
oils.
BOILING RANGE—Between 117° and 119°, Appendix 3.1.

CONGEALING TEMPERATURE—Not lower than 14.8°, Appendix 3.2.
WT. PER ML.—At 25° about 1.047 g, Appendix 3.8.

HEAVY METALS—Evaporate 5 ml to dryness in a porcelain dish on water-bath, warm the residue
with2ml of 0.1 N hydrochloric acid and add water to make 25 mi; the limit of heavy metals is 10
parts per million, Appendix 2.3.3.

CHLORIDE—5 m1 complies with the limit test for chlorides, Appendix 2.3.2

SULPHATE—S5 ml complies with the limit test for sulphates, Appendix 2.3.7,

CERTAIN ALDEHYDIC SUBSTANCES—TOo 5 ml add 10m1 of mercuric chloride solution, and make
alkaline with sodium hydroxide solution, allow to stand for five minutes and acidify with dilute sulphuric
acid the solution does not show more than a faint turbidity.

FORMIC ACID AND OXIDISABLE IMPURITIES—Dilute 5 ml with 10ml of water, t0 '5ml of
this solution add 2:0ml of 0.1N potassium dichromate and 6 ml of sulphuric acid, and allow tostand for one
minute, add 25ml of water, cool to 15° and add 1 ml of freshly brepared potassium iodide solution
and titrate the liberated iodine with 0.1V sodium thiosulphate, vsing starch solution as indicator. Not less
than 1 ml of o.1N sodium thiosulphate is required.

ODOROUS IMPURITIES—Neutralise 1.5 ml with sodium hydroxide solution; the solution has no
odour other than a faint acetous odour.

READILY OXIDISABLE IMPURITIES—To 5ml of the solution prepared for the test for Formic
Acid and Oxidisable Impurities, add 20 ml of water and 0.5 ml of 0.1N potassium Ppermaganate; the pink
colour does not entirely disappear within half a minute,

NON-VOLATILE MATTER—Leaves not more than 0.01 per cent w/w of residue when evaporated
to dryness and dried to constant weight at 105°.

ASSAY—Weigh accurately about 1 g into a stoppered flask containing S0ml of water and titrate
with N sodium hydroxide, using phenolphthalein solution as indicator, Bach ml of sodium hydroxide
is equivalant to 0.06005 g of C,H,0,. ‘

Acetic acid, lead free—Acetic acid which complies with following additional test, boil 15ml until the
volume is reduced to about 15ml, cool, make alkaline with lead-free ammonia solution, add 1ml of lead-
free potassium cyanide solution, dilute to 50m1 with water, add 2 drops of sodium sulphide solution;
no darkening is produced.

Acetone—Propan-2-one; (CH,),C0=58.08

DESCRIPTION—Clear, colourless, mobile and volatile liquid; taste, pungent and sweetish; odour
characteristic; flammable.

SOLUBILITY—Miscible with water, with alcohol, with solvent ether, and with chloroforin, for-
ming clear solutions.

162
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DISTILLATION RANGE—Not less than 96.0 per cent distils between 55.5° and 57°, Appendix
3.1.1.

ACIDITY—10ml diluted with 10ml of freshly boiled and cooled water; does not require for neutralisa-
tion more than 0.2ml of 0.1N sodium hydroxide, using phenolphthalein solution as indicator.

ALKALINITY—10ml diluted with 10ml of freshly boiled and cooled water, is not alkaline to litmus
solution.

METHYL ALCOHOL—Dilute 10ml. with water to 100ml. To lml of the solution add 1ml of
water and 2ml of potassium permanganate and phosphoric acid solution. Allow to stand for ten minutes and
add 2ml of oxalic acid and sulphuric acid solution; to the colourless solution add Smlof decolorised magenta
solution and set aside for thirty minutes between 15°, and 30°; no colour is produced.

OXIDISABLE SUBSTANCES—To 20m1 add 0.lml of 0.1N potassium permanganate, and
allow to stand for fifteen minutes; the solution is not completely decolorised.

WATER—Shake 10m1 with 40ml of carbon disulphide; a clear solution is produced.

NON-VOLATILE MATTER—When evaporated on a water-bath add dried to constant weight at
105°, leaves not more than 0.01 per cent wfv of residue.

Acetone Solution, Standard—A 0.05 per cent v/v solution of acetone in water.

Alcohol—

DESCRIPTION : Clear, colourless, mobile, volatile liquid, odour, characteristic and spirituous;
taste, burning readily volatilised even at low temperature, and boils at about 78°, flammable. Alcohol con-
taining not less than 94:85 percent v/v and not more than 95-2 per cent v/v of C,H;OH at 15.56°

SOLUBILITY : Miscible in all proportions with water, with chloroform and with solvent ether.

ACIDITY OR ALKALINITY : To 20ml add five drops of phenolphthalein solution; the solution re-
mains colourless and requires not more than 2.0ml of 0.1 N sodium hydroxide to produce a pink colour.

SPECIFIC GRAVITY : Between 0.8084 and 0.8104 at 25°; Appendix 3.8.

CLARITY OF SOLUTION : Dilute 5 ml to 100 ml with water in glass cyliner; the solution remains
clear when examined against a black background. Cool to 10° for thirty minutes; the solution remains clear.

METHANOL : To one drop add one drop of water, one drop of dilute phosphoric acid, and one drop
of potassium permanganate solution Mix, allow to stand for one minute and add sodium bisulphite solu-
tion dropwise, until the permanganate colour is discharged. If a brown colour remains, add one drop of
dilute phosphoric acid to the colourless solution add 5ml of freshly prepared chromotropic acid solution
and heat on a water-bath at 60° for ten minutes; no violet colour is produced.

FOREIGN ORGANIC SUBSTANCES : Clean a glass-stoppered cylinder thoroughly with /ydro-
chlovic acid, rinse with water and finally rinse with the alcohol under examination. Put 20 ml in the
cylinder, coolto about 15° and then add from a carefully cleaned pipette 0.1ml of 0.1 N potassium perman-
ganate. Mix at once by inverting the stoppered cylinder and allow to stand at 15° for five minutes; the pink

colour does not entirely disappear.

ISOPROPYL ALCOHOL AND T-BUTYL ALCOHOL : To 1 mladd 2ml of water and 10ml of
mercuric sulphate solution and heat in a boiling water-bath; no precipitate is formed withia three minutes.

ALDEHYDES AND KETONES : Heat 100ml of hydroxyl amine hydrochloride solution in a loosly
stoppered flask on a water-bath for thirty minutes, cool, and, if necessary, add suflicient 0.05N sodium
hydroxide to stored the green colour. To 50ml of this solution add 25mlof the alcohol and heat on a water-
bath for ten minutes in a loosely stoppered flask. Cool, transfer to a Nsscler cylinder, and titrate
with 0.05 N sodium hydroxide until the colour matches that of the remainder of the hydroxylamine hydro-
chloride solution contained in a similar cylinder, both solutions being viewed down the axis of the cylinder,
Not more than 0.9ml of 0.05N sodium hydroxide is required.

FUSE OIL CONSTITUENTS : Mix 10ml with 5ml of water and 1mlof glycerin and allow the mixture
to evaporate spontaneously from clean, odcurless absorbent paper; no foreign odour is perceptible at any
stage of the evaporation.

NON-VOLATILE MATTER : Evaporate 40ml in a tared dish on a water-bath and dry the residue
at 105° for one hour; the weight of the residue does not exceed 1 mg,

STORAGE : Store in tightly-closed containers, away from fire.
LABELLING : The label on the container states “Flanimable”,
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Dilute alcohols—Alcohol diluted with water to produce Dilute Alcohols, They are prepared as des-
cribed below :

Alcohol (90 per cent)

Dilute 947 ml of alcohol to 1000m] with water.

Specific Gravity—At 15.56°/15.56°, 0.832 to 0.835, Appendix-3.8

Alcohol (80 per cent)

Dilute 842ml of alcohol, to 1000ml with water.

Specific Gravity—At 15.56°/15.56°, 0.863 to 0.865, Appendix—3.8 Alcohol (60, per cent)
Dilute 623 ml of alcohol to 1000m]1 with water.

Specific Gravity——At 15,56°/15.56°, 0.913 to 0.914, Appendix-3.8 4lcohol (50 per cent)
Dilute 526ml of alcohol to 1000 ml with water. .
Specific Gravity—At 15.56°/15.56°, 0.934 to 0.935, Appendix-3.8 4lcohol (25 per cent)
Dilute 263ml of alcohol to 1000ml with water.

Specific Gravity—At 15.56°/15.56°, 0.9705 to 0.9713 Appendix-3.8 Alcohol (20 per cent)
Dilute 210ml of alcohol to 1000ml with water.

Specific Gravity—At 15.56°/15,56°, 0.975 to 0.976, Appendix 3.8

Alcohol, Aldehyde-free.—Alchohol which complies with the following additional test :

ALDEHYDE—To 25ml, contained in a 300m! flask, add 75ml of dinitrophenyl hydrazine solution
heat on a water bath under a reflux condenser for twenty four hours, remove the alcohol by distillation,
dilute to 200ml with a 2 percent v/v solution of sulphuric acid, and set aside for twenty four hours; no cry-
stals are produced.

Alcohol sulphate-free.—Shake alcohol with an excess of anion exchange resin for thirty minutes and
filter.

Ammonia, xN.—Solutions of any normality XN may be prepared by diluting 75 xm1 of strong
ammeonia solution to 1000ml with water. :

Ammonia—Ammonium Chloride Solution, Strong.—Dissolve 67.5g of ammonum chloride in 710 ml of
strong ammonia solution and add sufficient water to produce 1000ml.

Ammonia Solution, Dilute.—Contains approximately 10 per cent w/w of NH,.

Dilute 425ml of strong ammonia solution to 1000ml with water.

WT. PER ML—At 25°, about 0.960 g, Appendix—3.8.

STORAGE—Dilute Ammonia Solution should be kept in ajwell-closed container, ina cool place

Ammonia Solution 2 per cent—Ammonia Solution 2 per cent is the ammonia solution strong diluted
with purified water to contain 2 per cent v/v of Ammonia solution strong.

-Ammonia Solution, Strong—Contains 25.0 per cent w/w of NH, (limit, 24.5 to 25,5). About 13.5N
in strength.

DESCRIPTION—Clear, colourless liquid; odour, strongly pungent and characteristic.

SOLUBILITY—M iscible with water in all proportions,
WT. PER. ML—At 25°, about 0.91g, Appendix 3.8

HEAVY METALS—Evaporate 5ml to dryness on a water-bath. To the residue, add 1 ml of dilute
hydrochloric acid and evaporate to dryness. Dissolve the residue in 2ml of dilute acetic acid and add water
to make 25ml; the limit of heavy metals is 15 parts per million, Appendix 2.3.3.

IRON—Evaporatc 40m] on a water-bath to about 10ml The solution complies with the limit test
for iron, Appendix 2.3.4.

CHLORIDE—Evaporate 40ml on a water-bath to about 5Sml. The solution complies with the Kmiz
test for chlorides, Appendix 2.3.2. ‘

SULPHATE—Evaporate 20ml on a water-bath to ‘about 5Sml, The solution complies with the Zimis
est for sulphates; Appendix 2.3.7.

TARRY MATTER—Dilute Sml with 10ml of water, mix with 63 of powdered citric acidin a small
flask, and rotate until dissolved; no tarry or unpleasant odour is parcspiible. B
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' NON-VOLATILE RESIDUE—Evaporate 50ml to dryness jn a tared poroelam dish and dry to con-
stant Welght at 105° not more than Smg of residue remains,

ASSAY—Wexgh accurately about 3gin flask containing S0ml of N Sulphuric acid and titrate the excess
of acid with N sodium hydroxide, using methly red solutlon as indicator. Each ml of N sulphuric acid
is equivalent to 0.01703 g of NH,. .

STORAGE—Preserve Strong Ammonia Solution in'a well-closed container, in a cool place.

;}mmoma Solutlon, iron-free—Dilute ammonia solution Wthh complies with the following addi-
tlona test —

' Evaporate 5ml nearly to dryness on a water-bath add 40mil of water, 2ml of 20 per cent w/v solution
of iron free citric acid and 2 drops of thioglycollic acid, mix, make alkaline with iron-free ammonia solytion
and dilute to 50ml with water, no pink colour is produced -

Ammonia buffer pH 10.00—Ammonia Buffer Solution. DlSSOlVe 5.4g of ammomum chloride in 70m}
of SN ammonia and dilute with water to 100ml. |

Ammonium Chloride : NH,C1=53.49

DESCRIPTION : Colourless crystals or white crystallme powder; odourless; taste, saline,

SOLUBILITY Freely soluble in water, sparingly solpble in alcohol.

ARSENIC Not more than 4 parts per million, Appendix 3\.

HEAVY METALS : Not more than 10 parts per million, determ:ned by Method A, on 2.0g dissolved
in 25ml of water, Appendix 2.3.3

BARIUM : Dissolve 0.5g in 10ml of water and add 1l of dilute sulphuric acid; no turbidity is pro-
duced within two hours. |

SULPHATE : 2g complies with the 11m1t test for sulphates, Appendlx 2.2.7

THIOCYANATE : Acidify 10ml of a 10 per cent w/v solution with hydrochlorzc acid and add a few
drops of ferric chloride solution; no red colour is produced.

SULPHATED ASH : Not more than 0.1 per cent, Appendix 2.3.6,

ASSAY : Weigh accurately about 0.1g, dissolve in 20ml of water and add a mixture of Sml of formal-
adehyde solution, previously neutralised to dilute phenolphthalem solution and 20ml of water. After two
minutes, titrate slowly with 0.1N sodium hydroxide, using a_further 0.2ml of dilute phenolphthalein solution.
Eachml. of 0.1N sodium hydroxide is equivalent to 0.005349g of NH,ClL. Storage : Store in tightly-

‘closed container.

Ammonium Chloride Solution—A 10.0 per cent w/v solution of ammonium chloride in water.

Amonium Citrate Solution—Dissolve with cooling, 300g citric acid in a mixture of 200m! of water
and 200ml of 13.5M ammonia, filter and dilute with water to 1000ml.

Ammonium Nitrate : NH,NO,=80.04

DESCRIPTION—Colourless crystals

' SOLUBILITY—Freely soluble in water |

ACIDITY—A solution in water is slightly acid to littus solunmn

CHLORIDE—3.5g complies with the limit test for chloride Appendix—2.3.2

SULPHATE—5g complies with the limit test for sulphates, Appendix 2.3.7

SULPHATED ASH—Not more than 0.05 per cent, Appendix 2 3.5

Ammonium- Oxalate ; (CO,NH,), H,0=142.11 ) ‘ ,

DESCRIPTION—Colourless crystals . : :

SOLUBILITY——SolubIe in water ‘

CHLORIDE-—Zg, with an additional 20ml of diliite nitric actd comphes with the limit§ test for chlo -

rides, Appendix 2.3.2.

SULPHATE—Dissolve 1g in 50ml of water, add 2.5ml of hydrochloric acid and Imi of barium chlo”
vide solution and allow to stand for one hour; no turbidity or precipitate is produced

SULPHATED ASH-—Not more than 0.005 perceat, Appendix—2.3.6.
1
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Ammonium oxalate solution—A2.5 per cent w/v solution of ammonium oxalate in water.
Ammaonium Phosnhate—(NH.,). HPO,—

ARALREREUARATAMAR & mRTRpeSTEE \N=""Ta/d TTT T e

DESCRIPTION—White crystals or granules.

SOLUBILITY—Very soluble in water; insoluble in alcohol.

REACTION—1g dissolved in 100 ml of carbon dioxide-free water has a reaction of about pH 8.0,
using solution of cresol red as indicator.

TRON—2g complies with the limit test for iron, Appendix 2.3.4.

CHLORIDE—2g with an additional 3.5ml of nitric acid complies with the limit test for chlorides
page 2.3.2. ‘ :

SULPHATE—2.5g with an additional 4ml of Aydrochloric acid, complies with the limit test for sul-
phate, page—2.3.7.

Ammonium Phosphate, Solution—A 10.0 per cent w/v solution of ammonium phosphate in water,

Ammonium Thiocyanate—NH,SCN=76.12.

DESCRIPTION—Colourless crystals.

SOLUBILITY—Very soluble in water, forming a clear solution, add 1g of sodium hydroxide, warm
gently, rotate the flask until a vigorous reaction commences and allow to stand until the reaction is com-
plete; add a further 30ml of hydrogen peroxide solution boil for two minutes, cool, and add 10ml of
dilute nitric dcid and 1ml of silver nitrate solution; any opalescence produced is not greater than that ob-
tained by treating 0.2ml of 0.01N hydrochloric acid in the same manner.

SULPHATED ASH-—Moisten 1g with sulphuric acidand ignite gently, again moisten with sulphliric
acid and ignite; the residue weighs not more than 2.0mg.

Ammonium Thiocyanate, 0.IN : NH, SCN=76.12; 7.612g in 1000m!. Dissolve about 8g of dmmo-
nium thiocyanate in 1000ml of water and standardise the solution as follows :

Pipette 30ml of standardised 0.1N Silver nitrate into a glass stoppered flask, dilute with 50ml of water
then add 2ml of nitric acid and 2mlof  ferric ammonium sulphate solution and titrate with the ammo-
nium thiocyanate solution to the first appearance of a redbrown colour. Each ml of 0.IN Silver nitrate
is equivalent to 0.007612g of NH, SCN.

Ammonium thiocyanate solution : A 10.0 per cent w/v solution of ammonium thiocyanate solution,

Arsenic Trioxide : As, 0,—197.82. Contains not less than 99.8 per cent of As, O,

DESCRIPTION—Heavy white powder
SOLUBILITY—Sparingly soluble in water; more readily soluble in water on the addition of 4ydro-
chloric acid, or solutions of alkali hydro@ej or carbonates.

ARSENIOUS SULPHIDE—Weigh accurately 0.50g and dissolve in 10ml of dilute ammonia
solution; forms a clear colourless solution which, when dituted with an equal volume of water and acidi-
fied with hydrochloric acid, does notbecome yellow.

NON-VOLATILE MATTER—Lgaves not more than 0.1 per cent of residue when volatilised.

ASSAY—Weigh accurately about 0.2g and dissolve in 20ml of boiling water and 5ml of N sodium
hydroxide, cool, add 5mlof N hydrochloric acid and 3g of sodium bicarbonate, and titrate with 0.1N io-
dine. Each ml of 0.1N iodine is equivalent to 0.004946g of As,O;.

Barium Chleride : BaCl,, 2H, 0=244 .27.
DESCRIPTION—Colourless crystals.
SOLUBILITY—Freely soluble in water.

LEAD-Dissolve 1g in 40ml of recently boiled and cooled water, add Smlof lead-free acetic acid,
render alkaline with lead-free ammonia solution and add 2 drops of lead-free sodium sulphide solution; not
more than a slight colour is produced. : ‘

NITRATE—Dissolve 1g in 10ml of water, add 1ml of indigo carmine solution and 10ml of nitrogen-
free sulphuric acid and heat to boiling; the blue colour does not entirely disappear.

Barium Chloride Solation—A 10.0 per cent w/v solution of barium chloride in water.
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Bismuth Oxynitrate : Bismuth Oxide Nitrate contains 70.0 to 74.0 per cent of Bi.
DESCRIPTION—White, micro crystalline powder .

SOLUBILITY—Practically insoluble in water in alcohol; freely soluble in dilute nitric acid and in
dilute hydrochioric acid. .

ASSAY—Weigh accurately about 1g and dissolve in a mixture of 20 ml of glycerin and 20ml of water.
Add 0.1 g of sulphuric acid and titrate with 0.05 M disodium ethylene diamine tetra acetate, using catechol
violet i‘olutiorf{ as indicator. Each ml of 0.05 M disodium ethylene diamine tetra acetate is equivalent to
0.01045 g of Bi.

Borax : Sodium Tetraborate, Na, B, O, 10H,0=381.37 Contains not less than 99.0 per cent and
not more than the equivalent of 103.0 per cent of Na,B, O, 10H,0.

DESCRIPTION—Transparent, colourless crystals, or a white, crystalline powder, colourless, taste
saline and alkaline. Effloreces in dry air, and, on ignition, loses all its water of crystallisation.

SOLUBILITY—Soluble in water, practically insoluble in alcokol.

ALKALINITY—A solution is alkaline to [litmus solution.

HEAVY METALS—Dissolve 1 g in 16 ml of water and 6 ml of N hydrochloric acid and add water.
to make 25 ml; the limit of heavy metals is 20 parts per million, Appendix 2.3.3.

IRON—0.5 g complies with the limit test for iron, Appendix. 2.3.4, }

CHLORIDES—1 g complies with the limit test for chlorides. Appendix 2.3.2.

SULPHATES—1 g complies with the limit test for sulphates. Appendix 2.3.7.

ASSAY—Weigh accurately about 3 g and dissolve in 75 ml of water and titrate with0.5 N hydrochloric

acid, using methyl red soluti»n as indicator. Each ml of 0.5 N hydrochloric acid is equivalent to
0.09534 g of Na,B,0,. 10.H,0.

STORAGE—Preserve Borax in well-closed container.
Boric Acid : H,BO,=61.83.

DESCRIPTION—Colourless plates or white crystals or white crystalline powder, greasyto the touch;
odourless; taste, slightly acid and bitter with a sweetish after taste.

SOLUBILITY—Soluble in water and in alcohol; freely soluble in boiling water, in boiling alcoho!
and in glycerin.

SULPHATE—Boil 3 g with 30 ml of water and 1 ml of hydrochloric acid, cool, and filter; 25 ml of
the filtrate complies with the limit test for sulphates, Appendix 2.3.7.

ARSENIC—Not more than 10 parts per million, Appendix 2.3.1,

HEAVY METALS—Not more than 20 parts per million, determined by Method A on a solution
obtained by dissolving 1.0 g in 2 ml of dilute acetic acid and sufficient water to' produce 25 ml, Appendix
2.3.3. .

ASSAY—Weigh accurately about 2 g, and dissolve in a mixture of 50 ml of water and 100 mlof glycerine,
previously neutralised to phenolphthalein solution. Titrate with N Sodium hydroxide, using phenolphthalein
solution as indicator. Each ml of N Sodium hydroxide is equivalent t0 0.06183 g of H, BO,

STORAGE—Store in well-closed containers. ‘

LABELLING—The label on the container states “Not for internal use”.

Boric acid Solution : Dissolve 5g of boric acid in a mixture of 20ml of water and 20 m1 of absolute
ethanol and dilute with absolute ethanol to 250 ml. ‘

Bromine : Br,=159.80

DESCRIPTION—Reddish-brown, fuming, corrosive liquid.

SOLUBILITY—Slightly soluble in water, soluble in most organic solvents.

IODINE—Boil 0.2 ml with 20 ml of water, 0.2 ml of N' sulphuric acid and a small piece of marble

until the liquid is almost colourless. Cool, add one drop of liguified phenol, allow to stand for two minutes,
and then add 0.2 g of potassium iodide and 1 ml of starch solution; no blue colour is produced.

SULPHATE—Shake 3 ml with 30 ml of dilute ammonia solution and evaporate to dryness on a water-
bath, the residue complies with the limit test for sulphates, Appendix 2.3.7.

Bromine Solution ¢ Dissolve 9.6 ml of bromine and 30 g of potassium bromide in sufficient water to
_produce 100 ml. )
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. Bromocreso] Purple——4,4"»~(3H-2, Benzo)‘(athiol-3-ylidene) bis (2,6—dibromo-o-cresol) SS—dio-
xide; C,;H,Br, 0,8=540 .2,

Gives a yellow colour in weakly acid solutions and a bluish-violet colour in alkaline, neutral and
exiremely weakly acid solutions (pH rangg, 5.2 to 6.8), ‘

Bromocresol purple solution—Warm 0.1g of bromocresol purple with 5 ml of ethanol (90 per cent) until
dissolved, add 100 ml of Ethanol (20 per cent), 3.7 ml of 0.05M Sodium hydroxide, and sufficient ethano!
(20 per cent) to produce 250 ml. ‘ ‘

Complies with the following test.
SENSITIVITY—A mixture of 0.2 m! of the splutidn and 100 ml of Carbon dioxide-free water to which

0.05ml 0f 0.02 M Sodium hydroxide V'S has been added is bluish-violet. Not more than 0.20 ml of 0.02M
hydrochioric acid V'S is required to change the colour to yellow.

Bromophenol blue—4,4,—(3H-2, 1-Benzoxathiol-3-ylidene) bis-(2-6-dibromophenol)  SS-dioxide
C, H,¢4Br,0,5—670. o

Gives a yellow colour in ’moderately acid solutions, and a bluish-violet colour in weekly acid and
alkaline solutions (pH range, 2.8 to 4.6).

Bromophenol blue solution : Warm 0,1g of bromophenol blue with 3.0 ml of 0.05 N Sodium hydro-
xide and 5 ml of alcohol (90 per cent); after solution 'is effected add sufficient alcheol (20 per cent) to
produce 250 ml. : | :

Complies with the following test : '

SENSITIVITY—A mixture of 0.05 ml of the solution and 20 ml of carbon dioxide-ﬁ'ee water to which
0.05 mi of 0.1N hydrochloric acid has been added is yellow. Not more than 0.10 ml of 0.IN Sodium
hydroxide is required to change the colour to bluyish-violet. )

Bromothymol Blue : 6,6 —(3H-2, 1—Benzoxathiol -3-ylidene) bis (2-bromothymol) $S-dioxide
C,,H,Br,0,8=624 . . ‘

Givesa yellow colour in weakly acid solutions and a blue colour in weakly alkaline solutions, Neutra-
lity is indicated by a green colour (pH range, 6.0 tg 7.6). '

Bromothymol Blue Solution—Warm 0.1 g of bromothy)nol blue with 3.2 ml of 0.05N Sodium hydro-
xide and 5 ml of alcohol (90 per cent); after solution is effected, add sufficient alcohol (20 percent) to pro-
duce 250 ml. - - | »

Complies with the following test : e l —

SENSITIVITY—A mixture of 0.3 ml of the solution and 100 ml of Carbon dioxi}e;ﬁ"ee water is
yellow. Not more than 0.10 ml of 0.02N Sodium hydroxide is required to change the colour  to ‘blue,

t

Cadmium Jodide : Cdl,=366.23. |

DESCRIPTION—Pearly white flakes or a cristalline powder.

SOLUBILITY—Freely soluble in water. ‘

IODATE—Dissolve 0.2 g in 10 ml of water, and add 0.5 g of citric acid and 1 ml of starch solution,
no blue colour is produced. I

Cadmium Todide Solution : A 5.0 per cent w/v sblution of cadmium iodide in water.

Calciam Carbonate : CaCO,=100 .1

Analytical reagent grade of commerce.

Calcium Chloride : CaCl, H,0=147.0!

Analytical reagent grade of commerce. = |

Calcium Chloride Solution—A 10 per cent w/v solution of calcium chloride in water.

Calcium Hydroxide : Ca (OH),=74.09. ‘

Analytical reagent grade of commercé.

Calcium Hydroxide Solution—Shake 10 g of Calcium hydroxide repeaiedly with 1000 m] of water‘
and allow to stand until clear.

Calcium Sulphate : CaSQ., 2H,0=172.17.

.DESCRIPTION—White powder. ! .

SOLUBILITY—Slightly soluble in water.
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" CHLORIDE—Boil 5 g with 50 ml of water and filter while hot. The filtrate, after cooling, com-
plies with the limit test for chlorides, Appendix 2.3.2. :

_ACJD-INSOI{UBLE MA'I'!‘ER—-Boil 2 g with 100 ml. of N hydrochloric acid, and then with water,
dry, ignite,and weigh; the residue weighs not more than 2 mg, )

ALKALINITY—Boil 1 g with 50 ml of water, cool, and titrate with 0.1 N hydrochloric acid, using
bromo thymol blue solution as indicator; not more than 0.3 ml. of 0.1 N hydrochloric acid is required.

. CgRBONATE—Boil 1 g with 10 ml of water and add 1 ml of hydrochloric acid no carbon dioxide is
evolved. .
RESIDUE ON IGNITION--When ignited, Jeaves not less than 78.5 per cent and not more than
80.0_per cent of residue. )
Camphor : CyoH,,0=2152.23,

Camphor is a ketone, obtained from Cinnamomum camphora’ (Linn.) Nees and Eberm, (Fam. Lau-
raccae) and Ocimum kilimandscharicum Guerke (Fam. Labiatac) (Natural Camphor) or produced synthe-
tically (Synthetic Camphor). It contains not less than 96.0 per cent of C,,H,,O.

DESCRIPTION—Colourless or white crystals, granules or crystalline masses or colourless to white,
translucent tough masses; odour, penetrating and characteristic; taste, pungent, aromatic, and followed
by a sensation of cold. Readily pulverisable in the presence of a little alcokol chloroform, or solvent ether.

SOLUBILITY—Slightly soluble in water; very soluble in alcohol, in chloroform and in solvent ether,
freely soluble in fixed oils and in volatile oils.

MELTING RANGE~-~174° to 179°, Appendix 3.4,

SPECIFIC OFﬂCAL ROTATION—+41° to +43°, determined in a 10 per cent w/v solution of
Natural Camphor in alcohol, Appendix 3.5 Synthetic Camphor is the optically inactive, racemic form,

WATER—A 10 per cent w/v solution in light petroleum (boiling range 40° to 60°) is clear.
NON-VOLATILE MATTER—Leavés not more than 0.05 per cent of residus when volatilised at
105°.

ASSAY—Weigh accurately about 0.2 g and dissolve in 25 ml of aldehyde-free alcokol, in a 300-m}
flask. Slowly add while stirring 75 ml of dinitrophenylhydrazine solution and heat on a water-bath for fouy
hours under a reflux condenser. Remove the alcohol by distillation, allow to cool., dilute to 200 ml with
a2per centv/vsolution of sulphuric acidin water. Set aside for twenty-four hours, filter in a tared Gooch
crucible, and wash the precipitate with successive quantities of 10 ml of cold water until the washings are
neutral of litmus paper. Dry to constant weight at 80° and weigh. Each g of precipitate is equivalent to

0.458 g of C;0H,0. ) ‘
STORAGE—Preserve Camphor in a well-closed container in a cool place.
‘Canada balsam reagent—General reagent grade of commerce.
Carbon Dioxide : CO,=44.01
Commercially available carbon dioxide.
Carbon Disulphide : CS,=76.14
DESCRIPTION—Clear, almost colourless, flammable liquid.
DISTILLATION RANGE—Not less than 95 per cent distils between 46° and 47° Appendix 3.1,
WT. PER ML—At 25°, about 1.263 g, Appendix 3.8,
NON-VOLATILE MATTER—When evaporated to dryness on a water bath, and dried to, constant
weight at 105°, leaves not more than 0.005 per cent w/v of residue. ‘
Carbon Tetrachloride : CCl,=153.82
DESCRIPTION—Clear, colourless, volatile, liquid; odour, characteristic.
SOLUBILITY—Practically insoluble in water; miscible with ethyl alcohol, and with solvent ether,
DISTILLATION RANGE—Not less than 95 per cent distils between 76° and 77°, Appendix 3,1
WT. PER M1.—At 20°, 1.592 to 1.595 g., Appendix 3.8.

Chloride : Free Acid—Shake 20ml with 20 ml of freshly boiled and cooled water for three minutes
and allow separation to take place; the aqueous layer complies with the following test :

25—364 Deptt. of Health/ND/86
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CHLORIDE~To 10 ml add one drop of nitric acid and 0.2 ml of silver nitrate solution ; no opalesc-
ence is produced, .

FREE ACID—To 10 ml add a few drops of bromacresol purple solution ; the colour produced does
not indicate more acidity than that indicated by the addition of the same quantity of the indicator to
10 ml of freshly boiled and cooled water.

Free Chlorine—Shake 10 ml with 5 ml of cadmium iodide solution and 1yml of starch solution, no biue
colour is produced. :

Ocxidisable Impurities—Shake 20 ml for five minutes with a cold mixture of 10 ml of sulphuric acid
and 10 ml of 0.1N potassium dichromate, dilute with100 ml of water and add 3 g of potassium iodide :
the liberated iodine requires for decolourisation not less than 9 ml of 0.1 N sodium thiosulphate.

Non-volatile Matter : Leaves on evaporation on a water-bath and drying to constant weight at 105°
not more than 0:002. per cent w/v of residue. :

Caustic Alkali Solution, 5 per cent
5 g of potassium or sodium hydroxide in water and dilute to 100 ml.
Charcoal, decolourising—General purpose grade complying with the following test.

DECOLOURISING POWER—Add 0.10 g to 550 ml of a 0.006 per cent w/v solution of bromophenol
blue in ethanol (20 per cent) contained in a 200 ml flask, and mix. Allow to stand for five minutes,and filter;
the colour of the filtrate is not deeper than that of a solution prepared by diluting 1 ml of the bromophenol
blueé solution with ethanol (20 per cent) to 50 ml. '

Chloral Hydrate CCl, CH(OH), Mol Wt. 165.40.

DESCRIPTION : Colourless, transparent crystals, odour, pungent but not acrid; taste, pungent and
slightly bitter, volatilises slowly on exposure to air. ‘

SOLUBILITY : Very soluble in water ; freely soluble in alcohol: in chloroform and in solvent ether.

CHLORAL ALCOHOLATE : Warm 1 g with 6 ml of water and 0.5 ml of sodium hydroxide so-
lution : filter add sufficient 0.1 N jodine to impart a deep brown colour, and set aside for one hour; no
yellow crystalline precipitate is produced and no smell of iodoform is perceptible.

CHLORIDE : 3 g complies with the limit test for chlorides, Appendix 2.3.2,

ASSAY : Weigh accurately about 4 g and dissolve in 10 ml of water and add 30 ml of N ¥sodium hydrox- .
ide. Allow the mixure to stand for two minutes, and then titrate with N sulphuric acid using phenolph-
thalein solution as indicator. Titrate the neutralised liquid with 0. 1N silver nitrate using potassium chro-
mate solution as indicator. Add two-fifteenth of the solution amount of 0.1 N silver nitrate used to the
amount of N sulphuric acid used in the first titration and deduct the figure so obtained from the amount
of N sodium hydroxide added. Each ml of N sodium hydroxide, obtained as difference; is equivalent to
0.1654gof C,H,Cl,0,

STORAGE : Store in tightly closed, light resistant containers in a cool place.

Chloral Hydrate Solution :—Dissolve 20 g of chloral hydrate in 5 ml of water with warming and add
5 ml of glycerin. ’

Chloral Jodine Solution :—Add an excess of crystalline iodine with shaking to the chloral hydrate
solution, so that crystals of undissolved iodine remain on the bottom of bottle. Shake before use as the iodine
dissolves. and crystals of the iodine to the solution. Store in a bottle of amber glass in a place protected
from light.” )

Chlorinated Lime : Bleaching Powdcer

Contains not less than 3.0 per cent of available chlorine.
DESCRIPTION—Dry dull white powder, odour, characteristic.
On exposure to air it becomes moist and gradually decomposes.
SOLUBILITY—Slightly soluble in water and in alcohol.

STABILITY~Loses not more than 3.0 per cent of its availale chlorine by weight when heated to 100~
for two hours (The available chlorine is determined by the Assay described below). ’

ASSAY—Weigh accurately about 4 g, triturate in a mortar with successive small quantities of water
and transfer to a 1000 ml flask. Add sufficient water to produce 1000 ml and shake thoroughly. To 100 ml
of this suspension add 3 g of potassium iodide dissolved in 100 ml of water, acidify with 5 ml of acetic acid
and titrate the liberated idodine with 0.1 N sodium thiosulphate. Each ml of 0.1 N sodium thiosulphate
is equavalent to 0.003545 g of available chlorine. - i ) ’
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_Storage--Preserve' in a wellclosed container.
Chlorinated Lime Solution.—Mix 100 g of chlorinated lime with 1000 .ml: of :water transfer the mixture

to a stoppered bottle; set aside for three hours, shaking occasionally; filter through calico.
Chlorinated - Lime Solution must be recently prépared.
Chloroform 3 CHC1,=119.38
DESCRIPTION—Colourless, volatile liquid; odour, characteristic. taste, sweet and burning.
SOLUBILITY : Slightly soluble}in}water ; freely miscible with ethyl alcohol and with solvent ether,
Wt. per ml. : Between 1.474 and 1.478 g, Appendix 3.8,
BOILING RANGE : A variable fraction, not exceeding 5 per cent v/v, distils ¥below 60° and Rhe
remainder distils berween 50° to 62°, Appendix 3.1. : :
ACIDITY : Shake 10 ml with 20 ml of freshly boiled and cooled water: for three minutes, and allow

is separate. To a 5 ml portion of the aqueous layer add 0.1 ml of litmus solution; the colour produced
to not different from that produced on adding 0.1 ml of litmus solution to 5 ml of freshly boiled and

cooled water.

CHLORIDE : To another 5 ml portion of the aqueous layer obtained in the test for Ac;idity, add
5ml of water and 0.2 ml of silver nitrate solution; not opalescence is produced.

FREE CHLORINE—To another 10 ml portion of the aqueous layer, obtained in the test for Aci-
dity add 1 ml of Cadmium iodide solution and the two drops of starch solution; no blue colour is produced.

ALDEHYDE : Shake 5 ml with 5 ml of water and 0.2 ml of alkaline potassium mercuri-iodide solution
in a stoppered bottle and set “aside in the dark for fifteen minutes; not more than a pale yellow colour is

produced.

DECOMPOSITION PRODUCTS : Place 20 ml of the chloroform in a glsss-stoppered vessel, previ-
ously mixed with sulphuric acid add 15 ml of sulphuric acid and four drops of formaldehyde solution,
shake the mixture frequently during half an hour and set aside for further half an hour, the vessel being
protected from light during the test; the acid. layer is not more than slightly coloured. L

FOREIGN ORGANIC MATTER—Shake 20 ml with 10 ml of sulphuric actd in a stoppered vessel
previously rinsed with sulphuric acid for five minutes and set aside in the dark for thirty minutes, both the
acid and chloroform layers remain colourless. To 2 ml of the acid layer add 5 ml of water; the liquid remains
colourless and clear, and has no unpleasent odour. Add a further 10 ml of water and 0.2 ml of silver nitrate
solution; no opalescence is produced. Foreign chlorine Compounds: Shake 15 mi of the chlorofrom layer
obtained in the test for foreign organic matter with 30 ml of water in a stoppered bottle for three minutes
and allow separation to take place; to the aqueous layer add 0.2 ml of silver nitrate solution and set aside
in the dark for five minutes; no opalescence is produced, :

FOREIGN ODOUR—Allow 10 ml to evaporate from a large piece of filter paper placed on a warm
plate; no foreign colour is detectable at any stage of the evaporation.
Non volatile matter: Not more than 0.004 per cent w/v determined on 25 ml by evaporation and
drying at 105°
Storage: Store in tightly-closed, glass-stappered, light-resistant bottles.
NOTE:—Care should be taken not to vaporise chloroform in the presence of aflame because of the production

of harmful gases.
CHLOROFORM WATER
Chloroform C 2.5ml -
Purified Water ¢ sufficient to produce 1000 ml

Dissolve the chloroform in the purified water by shaking,

Chromic-sulphuric Acid Mixture—A saturated solution of Chromium trioxide in sulphuric acid,

Chromium Trioxide 5 Cr 0,=99.99 ' ’

Analytical reagent grade. ‘ '

Chromotropic Acid—C,, H,0,S,.2 H, O =356.32 , ‘

DESCRIPTION—White to brownish powder. It is usually available as its sodium salt,
€y Hy Oy Sy Nay, which is yellow to light brown in colour, . :

Solubility—Soluble in water; sodium salt is freely soluble in water.
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Sensitivity—Dilute exactly 0.5 ml of formaldehyde solution with, water to make 1000, ml. Disslove §

mg of chromotropic acid -or its sodium, salt, ina 10 m! of a mixture of 9 ml of sulphuric acid and 4 ml of
water. Add 5 ml of this solytion to 0.2 ml of the Jormaldehiyde solution, and heat for 10 minutes at 60°,
aviolet colour is produced, -

Chromotropic acid solution—Dissolve 5.mg of chromotropic acid’ sodium salt in 10 ml of a mixture

of 9 ml of sulphuric acid and 4 ml of water.
Citric Acid—C,F;0,, 7TH,0=210.1

Colourless, translucent crystals, or a white, crystalline powder;. slightly hygroscOpic in moist air
and slightly efflorescent in warm dry air; odourless, taste, strongly acid, ‘

Analytical reagent grade. 4

Citric acid, iron free—Citric acid which complies :fdllowing additional test:

Dissolve 0.5 g in 40 ml of water, add 2 drops of thioglycollic » acid, mix make alkaline with fron Sfree
" ammonia solution and dilute to 50 ml with water; no pink colour is produced, .

Copper Acetate—- Cu (C, H,; Oy),, H,0=199.65 ‘

Contains not less than 98.0 per cent of C.H,0,Cu, H2O

Description—Blue-green crystals or powder, having a faint odour of acetic acid,

Solubility—Soluble in warter, yielding a clear solution.

Chloride—3g complies with the limit test for chlorides, Appendix 2.3.2,

Sulphate—3g complies with the limit test for sulphates. Appendix 2.3.7.

Assay—Weigh accurately about 0.8 g and dissolve in 50 ml of water, add 2 ml of aceticacid and 3g.

of potassium iodide, and titrate the liberated iodine witn 0.1 N sodium thiosulphate, using starch solution
 as indicztor, until only a faint blue colour remains; add 2 g of potassium thiocyanate and continue the titrs.
tion until the blue colour disappears. Each ml of 0.1 N sodium thiosulphate is equivalent to (.01997 gof
CH,0,, Cu, H,O. . '

Copper Acetate, Solution—0.5 per cent w/v of copper acetate in water.
Copper Sulphate—Cu SO,, 5H,0=249.68 » ‘ _
* Contains not less than 98.5 per cent and not more than the equivalent to 101.0 per cent of CusSo,
5H,0. v e -
Description——Blue triclinic prisms or a blue, crystalline powder.

SOLUBILITY—Soluble in water, very soluble in boiling water, almost insoluble in alcohol; very ﬂole
soluble. in glycerin. : o v

ACIDITY AND CLARITY OF SOLUTION—1 g. dissolved in 20 ml of ‘water, forms a clear blue
solution, which becomes green on the addition of 0.1 ml of methyl orange solution. o

. IRON—To0 5 g, add 25 ml of water, and 2 ml of nitric acid, boil and cool. Add excess of strong -am-
monia solution, filter, and wash the residue with dilute ammonia solution mixed with four times its volumes
of water, Dissolve the residue, if any, on the filter with 2 ml of hydrochloric acid, diluted with 10 m] of
water t0 be acid' solutions add dilute ammonia solution till the precipitation is. complete; filter - and
wash; the residue after ignition weighs not more than 7 mg. B T

Copper Sulphate, Anhydrous—CuSO‘=159.6

Prepared by heating copper sulphate to constant weight at about 230°,

Copper Sulphate Solution—A10.0 pzr cent w/v solution of copper sulphate in water.
Catechol Violet—4, 4—(3H-2, I-Benzoxathiol-3-ylidene) dipyrocatechol’ SS-dioxide, -

Gives a blue colour with bismuth ions in moderately acid solution. When metal ion are absent, for
example, in the presence of an excess of disodium ethylene diamine tetra acetate, the solution is yellow, -

Catechol Violet Solution—Dissolve 0.1 g of catechol violet in. 100 ml of water, .
Cresol Red—4, ‘4’~,——(3H-2‘,v 1-Benzoxathiol-3 ylidone) di-o-cresol SS-dioxide; C,, H,50,5=382.4,

‘Gives a red colour !in very strongly acid solutions, a vellow colour-in less strongly acid ana: deutral
solutions, and a red colour in moderately alkaline solutions (pH ranges, 0.2 to 1.8, and 7.2t0:8.8).
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Cresol Red Solution—Warm 50 mg of cresol red with 2.65 m1 of 0.05 M Sodium hydroxide and 5 ml
of ethanol (90 per cent) after solution is effccted, add sufficient cthanol (20 per cent) to produce 250 ml.

Complies with the following test.

_ SENSITIVITY—A mixitue of 0.1 ml of the solution and 100 ml of carbon dioxide-free water to
which 0.15 ml of 0.02 M Sodium hydroxide has been added is purplish-red. Not more than 0.15 ml of
0.02 M hydrochloric acid is required to change the colour to yellow. :

Dimethyl Yellow—CI 11020; 4—Dimethyl aminoagolenzone;

CyH,;Ng==225.3 L ‘

Gives a red colour in moderately acid alcoholic solutions, and a yellow colour in weakly acid and
alkaline solution (pH range, 2.8 to 4.6).

Complies with the following test : ‘ . .
Dimethyl Yellow Solution—A 0.2 per cent w/v solution of dimethyl yellow in alcohol (90 per cent).

SENSITIVITY—A solution containing 2 g of ammonium chioride in 25 m] of carbon dioxide-free water,
to which is added 0.1 ml of the dimethyl yellow solution, is yellow, Not more than 0.10 ml of 0.1'N Aydro-
chloric acid is required to change the colour to red.

DINITROPHENYL HYDRAZINE—2,4—Dinitrophenyl hydrazine; (NO, ); CoH,, NH, NH,=
198.14 : :

DESCRIPTION—Orange-red crystals or a crystalline powder.

SOLUBILITY—Practically insoluble in,water slightly soluble in alcohol.

CLARITY AND COLOUR OF SOLUTION—0.5 g yields a clear yellow solution on heatiné with.
a mixture of 25 ml of water and 25 ml of hydrochloric acid. :

MELTING RANGE—197° to 200°, with decomposition Appendix, 3.4.
SULPHATED ASH—Not more than 0.5 per cent, Appendix 2.3.7.

Dinitrophenyl Hydrazine Solution—Dissolve 1.5 gm of dinitrophenyl hydrazine in 20 ml of sul-
phuric acid (50 per cent v/v). Dilute to 100 ml with water and filter.

Dinitrophenyl hydrazine solution must be freshly prepared.

Diphenyl Benzidine—(C H;. NH. CgH,),=336.42
DESCRIPTION—White or faintly grey coloured, crystalline powder.
MELTING RANGE—246° to 250°, Appendix 3.4 "

NITRATE—Dissolve 8 mgin a cooled mixture of 45 mlof nitrogen free sulphuric acid and 5 ml of
water ; the solution is colourless or not more than very pale blue.

'SULPHATED ASH—Not more than 0.1 per cent, Appendix 2.3.7.

Diphenly Carbazide—1,5—Diphenyl Carbazide: (C,H;NH. NH); CO=242.27.
DESCRIPTION—White crystalline powder which gradually acquires a pink tint on exposure to air.
SOLUBILITY—Practically insoluble in water; soluble in alcohol.

Diphenyl Carbazine Solution—A 0.2 per cent w/v solution of diphenyl Carbazide in a mixture of 10
ml of glacial acetic acid and 99 ml of alcohol (90 per cent). :

Diphenyl Thiocarbazene—Dithizone: I.S—Dii)henylthio' carbazone; CgH; N: NCS. NH. NH.
CH, = 256.32.

DESCRIPTION—AImost black powder.

SOLUBILITY—Practically insoluble in water;. soluble in chloroform. in carbon tetrachloride and in
other organic solvents, yielding solutions of an intense green colour. :

. LEAD—Shake 5ml of 0:1 percent wjv solution in chloroform with a mixture of 5 ml of ‘water, 2 ml
of lead free potassium cyanide solution, and 5 ml of strong ammonia solution; the chloroform layer'may
remain yellow but has no red tint.

SULPHATED ASH—Not more than 0.5 per cent. Appendix 2.3.7,
Disodium Ethylene Diamine Tetra Acetate—(Disodium Acetate) CyoH,,N,Na,0,, 2H,0=372.2
Analytical reagent grade.- : »
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Dragendorfl Reagent
SOLUTION 1--Dissolve 0.85 g of bismuth oxy nitrate in 40 ml of water and 10 ml of acetic acid,

SOLUTION 2—Dissolve 8 g of potassium iodide in 20 ml of water.

Mix equal volumes of solution 1 and 2, and to 10 ml of the resultant mixture add 100 ml ‘of water
and 20 ml of acetic acid.

Eosin—CI 45380; Acid Red 87; Tetrabromo fluorescein Disodium Salt; C,H4O4 Br, Na, =691 .86,

DESCRIPTION—Red powder, dissolves in water to yield a yellow to purplish-red solution with a
greenish-yellow fluorescence.

SOLUBILITY—Soluble in water and in alcokol.

CHLORIDE—Dissolve 50 mg in 25 ml of water, add 1 ml of nitric acid, and filter; the filtrate
complies with the limit test for chlorides, Appendix 2.3.2.

SULPHATED ASH—Not more than 24.0 per cent, calculate with reference to the substance dried
at 110° for two hours. Appendix 2.3.7.

Eosin Solution—A 0.5 per cent w/v solution of eosin in water,

Eriochrome Black T : CI 14645; Mordant Black 11; Sodium. 2(1-hydroxy-2-naphthylazo)
S==nitro-2-naphtol-4-sulphonate; C,,H,,N,NaO,S=461.38,

Brownish black powder having a faint, metallic sheen. soluble in alcohol, in methyl alcohol and in hot
water,

Ether, Diethyl Ether—(C,H;), 0=74.12
Analytical reagent grade.
A volatile, highly flammable, colourless liquid, boiling point, about 34° ; weight per ml about 0.71g

WARNING—It is dangerous to distil or evaporate ether to dryness unless precautions have been
taken to remove peroxides. :

Ethyl Acetate—CH,, CO,C,H,=88.11.

Analytical reagent grade.

A colourless liquid with a fruity odour; boiling point, about 77°; weight per ml, about 0.90 g
Ethyl Alcohol—C,H,OH==46.07.

Absolute Alcohol; Dehydrated Alcohol.

DESCRIPTION—Clear, colcurless, mobile, volatile liquid; odour, characteristic and spirituous;
taste, burning; hygroscopic. Readily volatilisable even at low temperature and boils at 78° , Is flammable,

SOLUBILITY—Miscible with water, with solvent ether and with chloroform,
Contains not less than 99.5 per cent w/w or 99.7 per cent v/v of C,H,OH,
IDENTIFICATION—ACcidity or Alkalinity: Clarity of solution; Methanol; Foreign organic sub-

stances; Tsopropyl alcohol and butyl alcohol; Aldehydes and ketones; Fusel oil constituents ; Non-volatile
matter; complies with the requirements described under Alcohol.

SPECIFIC GRAVITY—Between 0.7871 and 0.7902, at 25°, Appendix 3.8.

STORAGE—Store in tightly closed containers in a cool place away from fire and protected from
moisture.

LABELLING—The label on the container states “Flammable”.
Ferric Ammonium Sulphate—Ferric Alum, Fe (NH,) (80)), 12H,0=482.18

Contains not less than 99.0 per cent and not more than the equivalent of 101.0 per cent of Fe(NH,)
(50,),. 12 H,0.

DESCRIPTION—Pale violet crystals, or a nearly colourless crystalline powder.
' SOLUBILITY—Soluble in water, yielding a clear yellow or brown solution,

FERROUS ION—Dissolve 1 g in 50 ml of water, add 1 m] of dilute hydochloric acid and 1 ml of potas-
sium ferricyanide solution; no green or blue colour is produced. ' 4
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ASSAY—Weigh accurately about 2 g, dissolve in 10 ml of dilute hydrochloric acld and dilute to 50
ml with water, add 3 g of potassiumiodide, allow to stand for ten minutes titrate the liberated iodine
with 0.1 N sodium thiosulphate, using starch solution as indicator added towards the end of titrations
Each ml of 0.1 N sodium thiosulphate is equivalent to 0.04822 g of Fe(NH,) (80,),. 12 H,0. )

Ferric Ammoniam Sulphate—0,IN Fe NH(SO,),. 12 H;0==482.18; 48,22g in 1000 ml,

Dissolve 50 g of ferric-ammonium sulphate in a mixture of 300 ml of water and 6 ml of sulphuric
acid. dilute with water to 1000 ml, and mix. Standardise the solution as follows :—

Measure accurately about 30 ml of the solution into a glass-stoppered flask, add 5 ml of hydrochloric
acid, mix, and add a solution of 3g of potassium iodide in 10ml of water. Insert the stopper, allow to stand for
ten minutes in the dark, then titrate the liberated fodine with standardised 0.1N Sodium thiosulphate, adding
3 ml of starch solution as the end-point is approached. Perform a blank determination and make any neces-
sary correction. Each ml of 0.1 N Sodium thiosulphate is equivalent to 0.04822 g of Fe NH, (S0,),,

ﬁm—s:ore 0.1 N Ferric Ammonium Sulphate‘ in tightly-clos:d, light resistant containers,
Ferric Chloridle—Anhydrous Ferric Chloride; Ferric Chloride; FeCl,=162.22

DESCRIPTION—Greenish-bl -ck crystals or a crystslline powder, free from the orange colour of the
hydrated salt, which is readily acquired by exposure to atmospheric moisture.

SOLUBILITY—Soluble in water, yielding an orange coloured opalescent solution.
FERROUS SALTS—Dissolve 2.0 g in 100 ml of water, add 2 ml of phosphoric acid and titrate with
0.1 N potassium permanganate until a pink colour is produced, not more than 0.1 ml is required.

FREE CHLORIDE—Dissolve 5 g in 10 ml of water and boil the solution; no blue colour is produ-
ced on a starch jodide paper exposed to the vapours.

Ferric Chloride Solution—Contains not less than 14.25 per cent and not more than 15.75 per cent
wfv of FeCl,.

DESCRIPTION—Clear, Yellowish-brown liquid,

ASSAY-Dilute 2 ml with 20 ml of water, add 1 ml of sulphuric acid and 0.1 N potassium perman-

ganate drop by drop until a pink colour persists for five seconds. Add 15 ml of Aydrochloric acid and 2 g

* of potassium iodide, allow to stand for three minutes, and titrate with 0.1 N sodium thiosulphate, using

starch solution as indicator added towards the end of titration. Each ml of 0.1N sodium thiosulphate is
equivalent to 0.01622 g of FeCl,, .

Ferrous Sulphate—FeSO,. 7H,0=278.0

DESCRIPTION—Transparent, green crystals, or a pale bluish-green, crystalline powder; odourless;
taste, metallic and astringent, Efflorescent in dry air. On exposure to moist air, the crystals rapidly oxidise
and become coated with brownish yellow basic ferrous sulphate.

SOLUBILITY—Freely soluble in water, very solﬁble in boiling water, practically insoluble in alcohol.
pH--Between 3.0 and 4.0, determined in a 5.0 per cent w/v solution, Appendix 3.3
ARSENIC—Not more than 2 parts per million, Appendix 2.3.1.

COPPER, ZINC AND LEAD—Dissolve 8.0 g in 40 ml of hydrochloric acid. add 10 ml of nitric acid
and 15 ml of water; boil gently for five minutes and cool. Shake with four quantities, each of 30 1 of
solvent ether and discard the ether. Heat the acid solution on a water-bath to remove dissolved cther,
cool and add sufficient water to produce 100.0 ml (solutizn A).

COPPER—To0 10.0 ml of solution A obtained in the test for Copper, Zinc and Lead, add 1 g of citric
acid, make alkaline with dilute ammonia solution and add 25 ml of water and 5 ml of sodium diethyldithio-
carbamate.

Ferrous Solphate Solution—A 2.0 per cent w/v solution of ferrous sulphate in freshly boiled and cooled
water.

Ferrous Sulphate Solution must be freshly prepared,

Ferrous Sulphate Solution, Acid—A 0.45 per cent w/v solution of ferrous sulphate in freshly boiled and
-cooled water containing 0.5 ml  of hydrochloric acid. ) :

Formaldehyde Selution—Formalin; HCHO==30.03
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Formaldehyde Solution is a solution of formaldehyde in water with methyl alcohol added to prevent
polymerisation. It contains not less than 34.0 per cent w/w and not’ more than 38.0 per cent w/w
of CH,0.

. DESCRIPTION—Colourless liquid; odour, characteristic, pungent and irritating; taste, burning.
A slight white cloudy deposit is formed on long standing, especially in the cold, due to the separation of
paraformaldehyde. This white deposit disappears on warming the solution.

SOLUBILITY—Miscible with water, and with alcohol.

ACIDITY—To 10 ml add 10 ml of carbon dioxide free water and titrate with 0.1 N sodium hydroxide
using bromothymol blue solution as indicator; not more than 5 ml.of 0.1N sodium hydroxide is required.

WT. PER ML—At 20°, 1.079 to 1.094 g. Appendix 3.8.

ASSAY-—Weigh accurately about 3g and add to a mixture of 25 ml of hydrogen peroxide solution
and 50 ml of N sodium hydroxide, warm on a water-bath until effervescence ceases and titrate the excess
of alkali with N sulphuric acid using phenolphthalein solution as indicator. Repeat the experiment with the
same quantities of the same reagents inthe same manner omitting the formaldehyde solution. The diffe-
rence between the titrations represents the sodium hydroxide required to neutralise the formic acid pro-
duced by the oxidation of the formaldehyde. Each ml of N sodium hydroxide is requivalent to 0.03003
gof CH,O.

STORAGE—Preserve Formaldehyde Solution in a well-closed container preferably at a tempera-
ture not below 15°,

Formaldehyde Solution, Dilute )

Dilute 34 ml of formaldehyde solution with sufficient water to produce 100 ml.

Glycerin—C3H04=82.09.

DESCRIPTION—Clear, colourless liquid of syrupy consistancy; odourless, taste sweet followed by
a sensation of warmth. It is hygroscopic. )

SOLUBILITY—Miscible with water and with alcohol; practically insoluble in chlororom. in solvent.
ether and in fixed oils.

ACIDITY—To 50 ml of a 50 per cent w/v solution add 0.2 ml of dilute phenolphthalin solution: not

more than 0.2 ml of 0.1 N sodium hydroxide is recquired to produce a pink colour,

WT PER ML—Between 1.252 g and 1.257 g, Appendix—3.8, corresponding to between 98.0 per
cent and 100.0 per cent w/w of C;H O, ’

REFRACTIVE INDEX—Between 1.470 and 1.475 determined at 20°. Appendix 3.7.

ARSENIC—Not more than 2 parts per million, Appendix 2.3.1.

COPPER—To 10 ml add 30 ml of water, add 1 ml of dilute hydrochloric acid, add 10 ml of hydro-
gen sulphide solution; no colour is produced.

IRON—10 g complies with the limit test for iron, Appendix 2.3.4.

HEAVY METALS—Not more than 5 parts per million, determined by Method A on a solution of
4g in 2 ml of 0.1N hydrochloric acid and sufficient water to produce 25 ml. Appendix 2.3.3.

SULPHATE--1 ml complies with the limit test for sulphates, Appendix 2.3.7.

CHLORIDE—1 ml complies with the limit test for chloride, Appendix 2.3.2,

ACRALDEHYDE AND GLUCOSE—Heat strongly; it assumes not more than a faint yellow,
and not a pink colour. Heat further; it burns with little or not charring and with no “odour
of burnt sugar.

ALDEHYDES AND RELATED SUBSTANCES—To 12.5 ml of a 50 per cent w/v solution in a
glass-stoppered flask add 2.5 ml of water and 1 ml of decolorised magenta solution. Close the flask
and allow to stand for one hour. Any violet colour produced is not more intense than that produced by
mixing 1.6 ml of 0.1N potassium permanganate and 250 ml of water.

SUGAR—Heat 5 g with 1'ml of dilute sulphuric acid for five minutes on a water-bath. Add 2 ml of

dilute sodium FKydroxide solution and 1 ml of copper sulphate solution. A clear, blue coloured solution
is produced. Continue heating on the water-bath for five minutes. The solution remains blue and no
precipitate is formed.

FATTY ACIDS AND ESTERS—Mix 50 g with 50 ml of freshly boiled water and 50.0 ml of 0.5N,
sndium hydroxide, boil the mixture for five minutes. Cool, add a few drops of phenolphthalein solution and
fitrate the excess alkali with 0.5 N hydrochloric acid. Perform a blank determination, Not more than
1 ml-of 0.5¥ sodium hydroxide is consumed. :
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SULPHATED ASH—Not more than 0.01 per cent, Appendix 2.3.6.
STORAGE—Store in tightly-closed containers.

GLYCERIN SOLUTION—Dilute 33 ml of glycerin to 100 ml with water and add a small piece
of camphor or liquid phenol.

Hexamine (CH,);N,=140.2

Analytical reagent grade.

Hydrazine Hydrate—NH,, NH,H,0=50.06

Analytical reagent grade,

A colourless liquid with an ammonical odour; weight per ml. about 1.03 g
Hydrochloric Acid—HC1==36.46

Concentrated Hydrochloric Acid

DESCRIPTION—Clear, colourless, fuming liquid, odour, pungent,
ARSENIC—Not more than 1 part per million, Appendix 2.3.1,

HEAVY METALS—Not more than 5 parts per million, determined by method A on a solution. pre-
pared in the following manner : Evaporate 3.5 ml to dryness on a water-bath, add 2 ml of dilute acetic acid
to the residue, and water to make 25 ml. Appendix 2.3.3.

BROMIDE. AND IODIDE—;Dilute 5ml with 10 ml of fwater, add 1ml of chloroform, and add
drop ,I;y drop, with constant shaking, chlorinated lime solution; the chloroform layer does not become brown
or violet.

SULPHITE—Dilute 1 ml with 10 ml of water, and add 5 drops of barium chloride solution and 0.5
m! of 0.001N iodine; the colour of the iodine is not completely discharged. : .

SULPHATE—To 5 ml add 10 mg of sodium bicarbonate and evaporate to dryness ona water bath;

the residue, dissolved in water; complies with the limit test for sulphates, Appendix 2.3.7.

FREE CHLORINE—Dilute 5ml with 10 ml of freshly boiled and cooled water, add 1ml of
potassium iodide solution, and shake with 1 ml of chloroform, the chloroform layer does not become

yiolet within one minute.
SULPHATED ASH—Not more than 0.01 per cent, Appendix 2.3.6.

ASSAY—Weigh accurately about 4 g into a stoppered flask containing 40 ml of water, and titrate with
N sodium hydroxide, using methyl orange solution as indicator. Each ml of N sodium hydroxide is equivalent

to 0.0364 g of HCIL ‘
STORAGE—Store in glass-stoppered containers at a temperature not exceeding 30°.

Hydrochloric Acid, x N—Solution of any normality x N may be prepared by filuting 84X ml of
hydrochloric acid to 1000 ml with water.

Hydrochloric. Acid—(1 per cent w/v)

Dilute 1 g of hydrochloric acid to 100 ml with water.
Dilute Hydrochloric Acid
DESCRIPTION—Colourless liquid.

ARSENIC HEAVY METALS—Bromide and iodide; sulphate; Free chlorine—Comples with the
tests described under Hydrochloric Acid, when three times the quantity is taken for each test,

ASSAY—Weigh accurately about 10 g and carry out the Assay described under Hydrochloric Acid.
STORAGE—Store*in stoppered containers of glass or other inert material, at temperaturé below 30°
Hydrochloric Acid—N: HC1=36.46 '
36.46 g in 1000 ml }

Dilute 85 ml of hydrochloric acid with water to 1000 ml and standardise the solution™as follows :

Weigh accurately about 1.5 g of anhydrous sodium carbonate P.S., previous heated at about 270° for
one hour. Dissolve it in 100 ml of water and add two- drops of methyl red solution, Addthe acid slowly
from a burette with constant stirring, until the solution becomes faintly pink. Heat again to boiling
and titrate further as necessary until the faint pink colour no longer affected by continued boiling. Each
0.5299g of anhydrous and sodium carbonate is equivalent to 1 mi of N. hydrochloric acid.

26—364 Deptt. of Health/ND/86
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Hydrochloric Adid Tron free—Hydrochloric acid which complies with the following additional test

. Evaporate Smlona water-bath nearly to dryness, add 40 ml of water, 2 ml of a 20 per cent w/v solu :
tion of citric acid and two drops of thioglycollic acid, mix, make alkaline with dilute ammonia solution, and
dilute to 50 ml with water; no pink colour is produced.

Hydrogen Peroxide Solution—(20 vol) H,0,=34.02

. Analytical reagent grade of commerce or hyd}'ogeh peroxide solution (100 vol) diluted with 4 volumes
of water.

A colourless liquid containing about 6 per cent w/v of H,0,; weight per ml, about 1.02g.
Hydroaen Sulphide—H,S=34.08 L

Use laboratory cylindergrade, or prepare the gas by action of hydrochloric acid, diluted with an equal
volume of water, on iron sulphide, the resulting gas is washed by passing it through water.

A colourless, poisonous gas, with a characteristic unpleasant odour.
t20Iolydrogen Sulphide Solution—A 'recently prepared, saturated solution of hydrogen sulphide in water
at 20°. ‘ ) : . |
Hydrogen Sulphide solution contains about 0.45 per cent w/v of H,S.
Hydioxylamine Hydrochloride; Hydroxylamonium Chloride:—NH, OH,HCl=69 49
Contains not less than 97 -0 per cent w/w of NH,OH,HCI3 ‘
Description—Colourléss crystals, or a Wwhite, crystalline powder.
Solubility—Very soluble in water; soluble in alcohol.
Free Acid—Dissolve 10 g in 50 ml of alcohol, add 3 drops of dimethyl yellow solution and titrate to a

full yellow colour with N sodium hydroxide; not more than 0.5 ml of N sodium hydroxide is required.

Sulphated Ash—Not more than 02 per cent, Appendix 2.3.6. '

Assay—Weigh accurately about 0.1 g and dissolve in 20 ml of water, add 5 g of ferric ammonium
sulphate dissolved in 20 ml of water, and 15 ml of dilute sulphuric acid, boil for five minutes, dilute with
200 ml of water, and titrate with O.IN potassium permanganate. Each ml of 0.1N potassium permanganate
is equivalent to 0.003475 g of NH,OHHCL - ' ‘

Hydroxylamine, Hydrochloride solution—Dissolve 1 g of hydroxylamine hydrochloride in 50 ml of water
and add 50 ml of alcohol 1 ml of bromophenol blue solution and 0.1N sodium hydroxide until the solution
becomes green. ST . .

*Indigo Carmine CI 730 15; Cy,H,N,Na,0,,=466 4
Analytical regent grade, ' ’
A deep blue powder, or blue granules with a coppery lustre.

Indigo Carmine solution—To a tixture of 10,ml of hydrochloric acid and 990 ml of a 200 per cent wjv
solution of sulphuric acid in water, add sufficient indigo carmine to produce a solution which complies
with the following test. ‘ 1

" Add 10 ml to a solution of 1.0 mg of potassium nitrate in 10 ml of water, add, rapidly, 20 ml of 'sulphuric
acid and heat to boiling; the blue Icolour is just discharged in one minutq. :

‘ "'indian ink—General purpose- grade. ! . N :

Todine : 1,=253-8 . o »

Descriptioft : Heavy, bluish-black, ‘brittle, thombic prisms or plates with a metallic lustre; odour
characteristic; velatile at ordinary temperatures.

. SOLUBILITY : Very slightly soluble in water; soluble in alcohol freely soluble in carbon disulphide
and in chloroform in Solvent ether, in carbon tetrachloride and in concentrated aqueus solutions of jodides.

CHLORIDE AND BROMIDE : Triturate 3.5 g thoroughly with 35 ml of water, filter and decolorise
the filtrate by the addition of a little zinc powder.” To 25 ml of the filtrate so obtained, add 5 ml of dilute
ammonia solution, and then 5 ml of sifver nitrate solution added gradually, filter; dilute the filtrate to 50 ml,
and acidify gradually with 4 ml of nitric acid; the opalescence in the limit test for chloride, Appendix 2.3.1.

CYANIDES : To 5 ml! of the filtrate obtained in the test for Chloride and bromide add a few drops of
ferrous sulphate solution and 1 ml of sodium hydroxide solution, warm gently and acidify with hydrochloric
acid, no blue or green colour is produced.
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NON-VOLATILE MATTER : Leaves not more than 0.1 per cent as residue when volatilised on a

water-bath.

ASSAY : Weigh, accurately about 0.5 g and dissolve in a :
of water. Dilute to 250 ml with water, add 1 ml of dilute acetic acid, and titrate with 0.1N sodium thiosul-
phate, using starch solution as indicator. Each ml of 0.1N. sodium tHiosulphate is equivalent to 0.01269 g

of 1.

solution of 1 g of potassium iodide in 5 ml

STORAGE;: Store in glass-stoppered bottles or in glass or earthern-ware containers with well-waxed
bungs. ‘

Todine, 0.1N : I=126.90; 12.69 g in 1000 ml |

Dissolve about 14 g of iodine in a solution of 36 g of potassium iodide in 100 ml of water, add three
drops of hydrochloric acid. dilute with water to 100 ml and standardise the solution as follows :

Weigh accurately about 0.15 g of arsenic trioxide P.S., préviously dried at 105° for one hour, and dis-
solve in 20 ml of N Sodium hydroxide by warming, if necessary. Dilute with 40 m! of water, add two drops
of methyl orange solution and follow with dilute hydrochloric acid until the yellow colour is changed to pink.
Then add 2 g of sodium bicarbonate, dilute with 50 ml of water, and add 3 ml of starch solution, slowly add
the iodine solution from a burctte until a permanent blue colour is produced. Each 0.004946 g of arsenic
trioxide 'is equivalent to 1 ml of 0.1N iodine. ‘ ‘

Todine Solution,—Dissolve 2.0 g of iodine and 3 g of potassium ipdide in water to produce 100 ml.

.~ Kieselguhr.—A natural diatomaceous earth, purified by heating with dilute hydrochloric acid, washing
with water and drying.

Lactic Acid : CH,CHOH.COOH = 9008

Analytical reagent grade of commerce

Lactophenol—Dissolve 20 g of phenol in a mixture of 20 g of lactic acid, 40 g of glycerol, and 20 m] of
water. | '

Lead Acetate : Sugar of lead; (CH,CO,),Pb, 3H20 = 379-33

Contains.not less than 99 -5 per cent and not more than the equivalent of 104 -5 per cent of C,H,0,Pb,
'3H,0.

DESCRIPTION—Small, white, transparent, mqnoclinic prisms, or heavy, prystéllline masses; odour,
acetous, taste, sweet and astringent. Efflorescent in warm air, Becomes basic when heated.

1
SOLUBILITY—Freely soluble in water, and in glycerin; sparinglysoluble in alcohol.

WATER-INSOLUBLE MATTER—Dissolve 1 g in 10 ml of recently boiled and cooled water

solution is produced which is at most faintly opalescent and, becomes clear on the addition of one drop

of acetic acid. - ) |

CHLORIDE—1 g complies with the limit test for chlorides.' Appendix 2.3.1.
COPPER, IRON, SILVER, AND ZINC—Dissolve 0-5 g in 10 ml of water, add 2 ml of dilut
huric acid, allow to stand for thirty minutes, and filter, to the filtrate add an excess of | potassium

sulp 0 or ;
ferrocyanide solution no precipitate or colour is pgoduqed.

ASSAY—Weigh accurately about 0-8 g and dissolve in a mixture of 100 ml of water and 2 ml of

 acetic acid, add 5 g of hexamine, and titrate with 0 -05M disodium ethylenediaminetertraacetate, using 0 -2 ml

of xylenol orange solution as indicator, until the solution becomes pale bright yellow. Each ml of 0-05M
disodium ethylenediaminetetraacetate is equivelent to 0-01897 g of C,H,0,Pb, 3H,0.

STORAGE—Preserve Lead Acetate in a well-closed container.
Lead Acetate Solution—A 10 -0 per cent w/v solution of Jead acetlate_ in carbon dioxide-free water.
Lead Nitrate : Pb(NOy), = 33121

" Contains not less than 99 0 per cent of Pb( NO,), .
DESCRIPTION—Colourless or white crystals, or a white crystalline powder.
SOLUBILITY —Soluble in water, forming a clear, colourless solution.

ASSAY—Weigh accurately about 0-3 g and dissolve in 150 ml of water, add 5 ml of ‘dilute acetic
acid, heat to boiling, add a slight excess of potassium chromate solution, and boil gently until the precipitate
becomes granular; collect the precipitate in a Gooch crucible, wash it. with hot water, and dry to constant
weight at 120°. Each g of residue is equivalent to 1:025 g of PH(NO,),.
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Léad Solation, Standard—See limit test for heavy metals, Appendix, 2.3.3.

Liquid paraffin—General reagent grade.

Liquid pafafﬁn is a mixiure ‘of liquid hydrocar‘bons obtained from petroleum.

A tfansparent, colourless, oily liquid, free or nearly free from fluorescence by day light; odourless and
tasteless when cold, and develops not more than a faint odour of petroleum when heated.

SOLUBILITY—Practically insoluble in water, and in alcohol, soluble in chloroform, in solvent ether
and in volatile oils.

WT. PER ML.—At 25°, 0-860 to 0:904 g Appendix 3 8. ‘

Litmus—Fragments of blue pigment prepared from various species of Rocella lecanora or other
lichens, It has a characteristic odour. i

Partly soluble in water and inalcohol. Gives a red colour with acids and a blue coluor with alkalies
(pH range, 50 to 8.0). :

Litmus Solution—Boil 25 g of coarsely powdered litmus with 100 ml of alcohol (90 per cent) under
a reflux condenser for one hour, and pour away the clear liquid; repeat this operation using two successive
quantities, each of 75 ml, of alcoh.ol (90 per cent). Digest the extracted litmus with 250 ml of water.

Litmus Paper, Blue—Boil 10 parts of coarsely powdered litmus under reflux for one hour with 100
parts of alcohol, decant the alcohol and discard. ~Add to the residue a mixuture of 45 parts of alcohol and
55 parts of water. After two days decant the clear liquid. Impregnate the strips of fliter paper with the
extract and allow to dry the paper complies with the following test—

SENSITIVITY—Immerse a strip measuring 10 mm X 60 mm in 100 ml of a mixture of 10 ml of 002
N hydrochloric acid and 90 ml of water. | On shaking the paper turns red within forty five seconds.

Liquid Parafin—General reagent grade,

Liquid paraffin is a mixture of liquid hydrocarbons obtained from petroleum.

A transparent, colourless, oily liquid, free or nearly free from fluorescence by day light; odourless and
tasteless when cold, and develops not more than a faint odour of petroleum when heated. -

SOLUBILITY —Practically insoluble in water, and in alcohol, soluble in chloroform, in solvent etehe
and in volatile oils. '

WT. PER ML—At 25°, 0-860 to 0-904 g, Appendix 3-8, |
Litmus Paper, Red—To the extract obtained in the preparation of blue litmus paper add 2 N hydrochloric

acid drop—gise until the blue colour becomes red. Impregnate strips of filter paper with the solution and
allow 'to dry. e :

The paper complies with the following test :

SENSITIVITY—Immerse a strip theasuring 10 mm X 60 mm in 100 ml of 0.002 N Sodium
pydroxide. On -shaking the paper turns blue within forty-five minutes. - .

Magenta Basic : CI 42510 : Funchsin; Rosaniline hydro-chloride; [H,N. C,H),C: CeH?
(CH,):NH, +]CI-=33785 " ;

The hydrochlbride‘of rosaniline of such a purity that when used in the preparation of Decolourised
Solution of Magenta, a rearly colourless solution is obtained. o

_ DESCRIPTION—Dark red powder, or green crystals. with a metallic lustre.
SOLUBILITY—Sqlub]e in Water, giving a deep reddish-purple solution,

SULPHATED ASH—Not more than 5-0 per cent,  Appendix 2.3.7,

Megenta Solution, Decolorised—Dissolve 1 g of basic magnenta in 600 ml of water and cool in an ice-

bath; add 20 g of sodium sulphite dissolved in 100 ml of water; cool in an ice-bath and add, slowly with
constant stirring, 10 ml of hydrochloric acid; dilute with water to 1000 ml. o

If the resulting solution is turbid, it should be filtered and if brown in colour, it should be ‘shaken with
sufficient decolourising charcoal (0 210 0 -3 g) to render it colourless and then filtered immediately. Occa-
sionally it"is necessary to add 2 to 3 ml of hydrochloric acid, followed by shaking; to remove the little
residual pink colour. ‘The solution resulting from any of the foregoing modifications should be allowed to
gtand over-night before use. s : ;

Decolourised Magenta Solution should be protected»bfrom‘ light.
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Magnesium Carbonate-——Light hydrated basic’grade of commerce containing 42 to 45 per cent of MgO
and complying with the following test :

AMMONIA—Dissolve 050 g in 4 ml of 2M hydrochloric acid, boil to remove carbon dioxide, and
dilute with water to 95 ml. Add 5 ml of 5M Sodium hydroxide and allow to stand for one hour. Dilute
40 ml of the clear liquid to 50 ml with water and add 2 ml of alkaline potassium-mercuric iodide solution.
Any yellow colour produced is not deeper than that produced by adding 2 ml of alkaline potassium mer-
curic iodide solution to a mixture of 44 ml of water, 2 ml of ammonium chloride solution, 2 ml of 2M
hydrochloric acid, and 2 ml of SM sodium hydroxide. '

Magnesium Sulphate : MgSO,. TH,0—246 47

DESBRIPTION—-Coloﬁrless, crystals, usually needle-like; odourless, taste,cool, saline and bitter.
Efflorescence in warm dry air.

SOLUBILITY—Freely soluble in water; sparingly soluble in alcohol. Dissolves slowly in glycerin,

ACIDITY OR ALKALINITY : 1 g dissolved in 10 ml of water is neutral to /itmus solution.

ARSENIC : Not more than 2 parts per million, Appendix 2.3.1.

IRON : 2 g dissolved in 20 m! of water complies with the linit fest for iron, Appendix 2.3.4.

HEAVY METALS : Not more than 10 parts per million, determined by Method A on a solution

prepared by dissolving 2 ‘0 g in 10 ml of water, 2 -0 ml of dilute acetic acid and sufficient water to make 25 ml,
Appendix 2.3.3. I

ZINC : Dissolve 2 g in 20 ml of water and acidify with 1 ml of acetic acid. No turbidity is produced
immediately on the addition of few drops of potassium Serrocyanide solution,

CHLORIDE : 1 g complies with the limit test for chlorides, Appendix 2.3.2,

LOSS ON IGNITION : Between 48 -0 per cent and 520 per cent, determined on 10 g by drying in
an oven at 105° for two hours and igniting to constant weight at 400°.

'ASSAY : Weigh accurately about 0-3 g and dissolve in 50 ml of water. Add 10ml of strong ammonia-
ammonium chloride solution, and titrate- with 0 -05Mdisodium ethylenediaminetetraacetate using 0.1g of
mordant black 11 mixture as indicator, until the pink colour is discharged from the blue. Each ml of
- 0-05M disodium ethylenediaminetetraacetate is equivalent to 0-00602 g of MgSO,. 1 5

STORAGE : Store in well-closed containers.

Magnesum Sulphate : MgSO,, 7H,0—246-8

‘Analytical reagent grade of commerce.

Magnesium  Sulphate, Dried, MgSO,aq

Dried, general reagent grade of commerce.

Magnesium Sulphate Solution, Ammonical—Dissolve 10 g of magnesium sulphate and 20 g of ammo-

nium chloride iri 80 ml of water, and add 42 ml of 5M ammonia. Allow to stand for a few days in a well-
closed container; decant and filter. ‘ :

Mercuric Chloride : HgCl,=271-50
Contains not less than 99 -5 per cent of HgCl,;

DESCRIPTION—Heavy, colourless or white, crystalline masses, or a white crystalline powder.
SOLUBILITY—Soluble in water; freely soluble in alcohol.
NON-VOLATILE MATTER—When volatilised, leaves not more than 01 per cent of residue.

ASSAY—Weigh accurately about 0-3 g and dissolve in 85 ml of water in a stoppered-flask, add 10 ml
of calcium chloride solution, 10 ml of potassium iodide solution, 3 ml of formaldehyde solution and 15 ml of
sodium hydroxide solution, and shake continuously for two minutes. Add 20 ml of acetic acid and 35 ml
of 01N iodine: Shake continuously for about ten minutes, or until the precipitated mercury is completelfy
redissolved, and titrate the excess of iodine with 01N sodium thiosulphate. Each ml of 01N iodine is

equivalent to 001357 g of HgCl,.
Mercuric Ckloride, 0-:02M '
Dissolve 54 -30 g of mercuric chloride in sufficient water to produce 1000 ml.
Mercuric Chloride Solution—A 5 -0 per cent w/v solution of mercuric chloride in water.
Mercuric Oxide, Yellow : HgO = 216-59
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Contains not less than 99 -0 per cent of HgO, calculated with reference to the substance dried at 105°
for one hour.

DESCRIPTION—Orange-yellow, heavy, amotphous powder; odourless, stable in air but becomes
discoloured on exposure to light.

SOLUBILITY—Practically insoluble in water and in alcohol; freely soluble in dilute hydrochloric acid
and in dilute nitric acid, forming colourless solutions. :

iACIDITY OR ALKALINITY—Shake 1 g with 5 ml of water and allow to settle; the fsupernatant
lqud is. neutral to litmus solution.

MERCUROUS SALTS—A solution of 05 g in 25 ml of dilute hydrochloric acid is not more than sli-
ghtly turbid.

CHLORIDE—To 0-2gadd 1 gof zinc powder and 10 ml of water. Shake occasionallv during ten minutes
¢nd filter; the solution complies with the limit test for chlorides; Appendix 2.3.2.

SULPHATED ASH--When moistened with sulphuric acid in a silica dish and heated stroﬁgly to con-
stant weight, leaves not more than 05 per cent of residue. ‘

ASSAY—Weigh accurately about 0-4 g, dissolve in 5 ml of nitric acid and 10 ml of water and dilute
with water to 150 ml. Titrate with O 1N ammonium thiocyanate, using Serric ammonium sulphate solution
asindicator. Carry out the titration at a temperature not above 20°. Each ml of 0 *1.N ammonium thiocyanate
is equivalent to 001083 g of HgO.

STORAGE—Preserve Yellow Mercuric Oxide 4n a well-closed container, protected from light,
Mercuric Potassium Iodide

See Potassio-Mercuric iodide solution.

Mercuric Sulphate : Mercury (II) Sulphate HgSO,=296 +68

Contains not less than 99 0 per cent of HgSO,.

DESCRIPTION—A white; crystalline powder, Hydrolyses in water.

SOLUBILITY—Soluble in dilute sulphuric acid.

CHLORIDE—Dissolve 20 g in a mixture of 2 ml of dilute sulphuric acid and 10 ml of water. Add 2
g of zinc powder, shake frequently for five minutes and filter. The filtrate complies with the Jimit test for
chlorides, Apendix 2.3.2.

NITRATE—Dissolve 040 g in a mixture of 9 ml of water and 1 ml of dilute sulphufic acid, add 1 ml
of indigo carmine solution and 10 ml of nitrogen-free sulphuric acid and heat to boiling; the blue colour is
not eatirely discharged.

ASSAY—Dissolve 06 g in a mixture of 10 ml of dilute nitric acid and 40 ml of water. Titrate with
01N ammonium thiocyanate, using ferric ammonium sulphate solution as indicator. Each ml of 0 1N ammo-
nium thiocyanate is equivalent to 0-01483 g of HgSO,.

Mercury Sulphate Solution—Mix 5 g of yellow mercuric oxide with 40 ml of water, and while stirring
add 20 ml of sulphuric acid, and 40 ml of water, and stir until completely dissolved.

Methyl Alcchol : Methanol: CH,OH==32-04

DESCRIPTION—Clear, colourless liquid with a characteristic odour.

SOLUBILITY—Miscible with water, forming a clear colour-less liquid.

SPECIFIC GRAVITY—At 25°, not more than 0+791, Appendix 3.8.

DISTILLATION RANGE—Not less than 95 per cent distils between 64 +5° ‘and 65 +5°, Appendix 3-1.
REFRACTIVE INDEX—At 20° 1-328 to 1329, Appendix 3.7.

ACETONE—Place 1 mlin a Nessler Cylinder, add 19 ml of water, 2 ml of a 1 per cent w/v solution of
2-nitrobenzaldehyde in alcohol (50 per cent), 1 ml of 30 per cent w/v solution sodium hydroxide and allow to
stand in the dark for fifteen minutes. The colour developed does not exceed that produced by mixing 1 ml
of standard acetone solution, 19 ml of water, 2 ml of the solution of 2-nitrobenzaldehyde and 1 mli of the soly-
tion of sodium hydroxide and allowing to stand in the dark for fifteen minutes.

ACIDITY—To 5 ml add 5 ml of carbon dioxide-free water, and titrate with 01N sodium hydroxide,
using bromothymol blue solution as indicator; not more than 01 ml is required.
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NON-VOLATILE MATTER—When evaporated on a water-bath and dried to constant weight at
105°, leaves not more than 0 ‘005 per cent w/v of residue.
. Methyl Alcohol, Dehydrated—Methyl alcohol which complies with the following additional require-
ments. WATER—Not more than 01 per cent w/w.

Methylene Blue—C, H,;CIN,S, 3H,0. Tetramethylthionine chloride.

A dark green or bronze crystalline powder, freely soluble in water, soluble in alcohol.

Loss on drying—Not less than 18 per cent and not more than 22 per cent, determined by drying in an
oven at 100° to 105°. )

Methylene Blue Solution—Dissolve 0 18 g of methylene blue in 100 ml of water. To 75 ml! of this solu-
tion, add 5 ml of 01N sodium hydroxide and 20 ml of water.

Methyl Orange—Sodium-p-dimethylamineazobenzene sulphate, C,H,,0,N,SNa.

An orange-yellow powder or crystalline scales, slightly soluble in cold water; insoluble in alcohol;
readily soluble in hot water. ‘

Methyl Orange Solution—Dissolve 0-1g of methyl orange in 80 ml of water and dilute to 100 ml with
alcohol. ’

" Test for sensitivity—A mixture of 01 m! of the methy! orange solution and 100 ml! of freshly boiled
and cooled water is yellow, Not more than 01 ml of 01N hydrochloric acid is required to change the
colour to red.

Colour change: pH 3 -0 (red) to pH 4 +4 (yellow).

Methyl Red—p-Dimethylaminoazobenzene-o-carboxylic acid, C;H,;0,N,.

A dark red powder or violet crystals, sparingly soluble in water; soluble in alcohol.

Methyl Red Solution—Dissolve 100 mg in 1-86 ml of 01N Sodium hydroxide and 50 ml of alcohol
and dilute to 100 ml with water. )

Test for sensitivity—A mixture of 01 ml of the methyl red solution and 100 ml of freshly boiled and
cooled water to which 005 ml of 0 ‘02N hydrochloric acid has been added is red. Not more than 001 ml
of 002N sodium hydroxide is required to change the colour to yellow.

Colour change : pH 44 (red) to pH 6 ‘0 (yellow).
Molish’s Reagent—Prepare two solutions in separate bottles, with ground glass stoppers :
(a) Dissolve 2 g of oc-naphthol in 95 per cent alcohol and made upto 10 ml with aleohol ( oc-naphthol

can be replaced by thymol ot resorcinol). Store in a place protected from light. The solution
- can be used for only a short period.

(b) Concentrated sulphuric acid.
Mordant Black IT @ See Eriochrome black T. )
Maordant Black IT Mixture : Mordant black mixture.

A mixture of 0 2 part of modarnt black 11 with 100 parts of sodium chloride. Mordant Black II Mixture
should be recently prepared. . .

- oc-Naphthol : 1-Naphthol; C,H,OH=14417, v
DESCRIPTION—Colourless or white crystals or a white, crystalline powder; odour, characteristic.
SOLUBILITY—Freely soluble in alcohol yielding not more than slightly opalescent, colourless or

almost colourless solution, with no pink tint. .
MELTING RANGE—93° to 96°, Appendix 3 -4.
SULPHATED ASH—Not more than 005 per cent, Appendix 2.3.6.
oc-Naphthol Solution : 1-Naphthol solution. .

Dissolve 1 g of oc-naphthol in a solution of 6 g of sodium hydroxide and 16 g of anhydrous sodium car-
bonate in 100 ml] of water. _ :
oc-naphthnol solution must be prepared immediately before use.
1-Naphthyl amine—C,H N = 143 :2—Analytical reagent grade. )
Almost colourless crystals, or a white crystalline powder; melting point, about 50°.

Naphthylamine-Sulphanilic Acid Reagent—Immediately before use mix equal volumes of solutions
A and B prepared as.follows.
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Solution A—Dissolve 0+5 g of sulphanilic acid in 30 ml of 6M acetic acid and dilute to 150 ml with
water,

Solution B—Dissolve 015 g of 1-naphthylamine in 30 ml of 6M acetic acid and dilute to 150 ml with
water.

Nitric Acid—Contains 70 0 per cent w/w of HNO, (limits, 69 0 to 71:0).. About 16 N in strength,

DESCRIPTION—Clear, colourless, fuming liquid.

WT. PER ML.-—At 20°, 1 -41 to 1 42 g, Appendix 3.8.

COPPER AND ZINC—Dilute 1 ml with 20 ml of water, and add a slight excess of dilute ammonia
selution; the mixture does not become blue. Pass hydrogen sulphide; a precipitate is not produced.

IRON—O -5 ml complies with the limit test for iron, Appendix 2.3.4.

LEAD-—Not more than 2 parts per million, Appendix 2.3.6.

CHLORIDE—35 ml neutralised with dilute ammonia solution, complies with the limit test for chlorides,
Appendix 2.3.2. :

SULPHATE—To 25 ml add 10 mg of sodium bicarbonate and evaporate to dryness on a water-bath
the residue dissolved in water, complies with the limit test for sulphates. Appendix 2.3.7.

SULPHATED ASH—Not more than 0 ‘01 per cent w/w, Appendix 2.3.6.

ASSAY—Weigh accurately about 4 ginto a stoppered flask containing 40 ml of water, and titrate
with N Sodium hydroxide, using methyl orange solution as indicator. Each ml of N sodium hydroxide is
equivalent to 006301 g of HNO,,

Nitric Acid, XN—Solutions of any normality XN may be prepared by diluting 63x m! of nitric acid
to 1000 ml with water.

Nitric Acid, Dilute—Contains approximately 10 per cent w/w of HNO,. Dilute 106 ml of nitric acid
to 1000 ml with water.

2-Nitrobenzaldehyde : 0-Nitrobenzaldehyde NO,C,H, CHO = 151 12,

DESCRIPTION—Yellow needles, odour, resembling that of benzaldehyde.

SOLUBILITY—Soluble in alcohol.

MELTING RANGE—40° to 45° , Appendix 3.4.

SULPHATED ASH-—Not more than 01 per cent, Appendix 2.3.6.

Oxalic Acid : (CO,H),, 2H,0=126.07.; l
Contains not less than 99.5 per cent of C,H,0,, 2H,0, as determined by both parts of the Assay.
DESCRIPTION-—Colourless crystals.
SOLUBILITY —Soluble in water and in alcohol.
CHLORIDE--To 1 g dissolved in 20 ml of water add 5 ml. of dilute nitric acid and 1 drop of silver
nitrate solution; no turbidity is produced. ) ,
SULPHATED ASH—Not more than 0.05 per cent, Appendix 2.3.5.

ASSAY—(A) Weigh accurately about 3g and dissolve in 50 ml of carbon dioxide free water and titrate
with N sodium hydroxide, using phenolphthalein solution as indicator. Each ml of N sodium hydroxide is
equivalent to 0.06304 g of C,H,0,, 2H,0.

(B) Weigh accurately about 3 g, dissolve in water, and add sufficient water to produce 250 ml, To 25
m] of this solution add 5 ml of sulphuric acid previously diluted with a little water, and titrate at a tempera-
ture of about 70° with 0. 1 N potassium permanganate. Bach m1of 0.1 N potassium permanganate is equivalent
to 0.006303 g of C,H,0,, 2H,0. ‘

Oxalic Acid, 0.IN : H,C,0,, 2H,0=1,6,07, 6.303 gin 100 ml.

Dissolve 6.45 g of oxalic acid in sufficient, water to produce 1000 ml and standardise the solution
as follows :

Pipette 30 ml of the solution into a beaker, add 150 ml of water, 7 il of sulphuric acid and heat to
about 70°. Add slowly from a burette freshly standardised 0.1N potassium permanganate with constant
stirring, until a pale-pink colour, which persists for fifteen seconds, is produced. The temperature at the
conclusion of the titration should not be less than 60°. Each ml 0.1 N potassium permanganate is equivalent
to 0.006303 g of H,C,0,, 2H,0.
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Petroieum light : Petroleum Spirit

. DESCRI?TION——Colourless, very volatile, highly flammable liquids obtained from petroleum, con-
sisting of a mixture of the lower members of the paraffin series of hydrocarbons and complying with one

orJother of the following definitions :
Light Petroleum—(Boiling range, 30° to 40°).
WT. PER ML.—At 20°, 0.620 to 0.630 g, Appendix 3.8
Light Petroleum—(Boiling range, 40° to 60°).
WT. PER ML—At 20°, 0.630 to 0.650 g, Appendix 3.8.
Light Petroleum—(Boiling range, 60° to 80°).
WT. PER ML.—At 20°, 0.670 to 0.690 g, Appendix 3.8.
Light Petroleum—(Boiling range, 80° to 100°).
WT. PER ML—At 20°, 0.700 to 0.720 g, Appendix 3.8,
Light Petroleum—(Boiling range, 100° to 120°).
WT. PER ML.—At 20°, 0.720 to 0.740 g, Appendix 3.8.
Light Petroleam—(Boiling range, 120° to 160°).
WT. PER ML.—At 20°, about 0.75 g, Appendix 3.8,

NON-VOLATILE MATTER—When evaporated on a watet-bath and dried at 105°, leaves not more
than 0.002 per cent w/v of residue.

Phenacetin, C;(H;;O,N = 179.2

Analytical reagent grade.

White, glistening, crystalline seeds, or a fine white, crystalline powder; odourless; taste, slightly bitter

Melting range—134° to 136°.
Phenol : C,H,0H=94.11.
Analytical reagent grade.
Caustic, deliquescent crystals with a characteristic odour; freezing point, about 41°,
Pheno! Liquified—General reagent grade.
A solution in water containing about 80 per cent w/w of C¢H,O:
Phenol Red : C,H,,0,S. Phenolsulphonphthalein.
* Alight to dark red crystalline powder, very slightly soluble in water, slightly soluble in alcohol soluble
in dilute alkaline solutions. i
Phenoi Red Solution—Dissolve 0.10 g of phenol red in 2.82 mi of 0.IN sodium hydroxide and 20 ml of

alcohol and dilute to 100 ml with water. Test for sensitivity—A mixture Of 0.1 m! of the phenol red solution
in 100 ml. of freshly boiled and cooled water is yellow. Not more than 0.1 ml of 0.02N sodium hydroxide

is required change the colour to red-violet.
. Colout change : pH 6.8 (yellow) to'pH 8.4 (red-violet).
Phenolphthalein : CyoH,,0,.
A white to yellowish-white powder, practically insoluble in water, soluble in alcohol.
Phenolphthalein Solution—Dissolve, 0.10g in 80 ml of -alcohol and dilute to 100 ml with water.

TEST FOR SENSITIVITY—To 0.1 ml of the phenolphthalein solution add 100 ml of freshly boiled
and cooled water, the solution is colourless. Not more than 0.2 ml of 0.02N sodium hydroxide is required
to_change the colour to pink. - ]

Colour change : pH 8.2 (colourless) to pH 10.0 (red.).

Phlorogtucinol—1:3:5—Trihydroxybenzene, CsHy (OH),, 2H,0.

DESCRIPTION—White or yellowish crystals or a crystalline powder.

SOLUBILITY—Slightly soluble in water; soluble in alcohol, and in solvent ether.

MELTING RANGE—After drying at 110° for one hour, 215° to 219°, Appendix 3.4.

SULPHATED ASH—Not more than 0.1 per cent, Appendix 2.3.6.

Phloroglucinol should be kept protected from light. . .
Phloroglucinol Solution of—A. 1.0 percent w/v solution of phloroglucinol in alcokol (90 per cent).

27364 Deptt. of Health/ND/8§
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Phosphoric Acid : H, PO, =98.00.

(Orthophosphoric Acid; Concentrated Phosphoric Acid).
DESCRIPTION.—Clear and onlanrlacs cues

IPTION—Clear and colourless syrupy lquid., Corrosive.
SOLUBILITY-—Miscible with water and with aIcoth.

HYPOPHOSPHOROUS AND PHOSPHOROUS ACIDS : To 0.5ml add 10 ml of water and 2 ml of
Silver nitrate solution and heat on a waterbath for five mintites; the solution shows no change in appearance.

ALKALI PHOSPHATES : To 1ml in a graduated cylinder add 6 ml of solvent ether and 2mli
of alcohiol; no turbidity is produced. :

CHLORIDE : 1 ml complies with the limit test for chiorides, Appendix 2.3.2.
SULPHATE : 0.5 ml complies with the limit test for sulphate; Appendix 2.3.7.
ARSENIC : Not more than 2 parts per million, Appendix 2.3.1. '

HEAVY METALS : Not more than 10 parts per miltion, determined by Method A on a solution
prepared by diluting 1.2 ml with 10 ml of water, neutralising with dilute ammonia solution, adding saffi-
cient dilute acetic acid to render the solution acidic and finally diluting to 25 mi with water, Appendix
2.3.3. |

IRON : 0.1 ml complies with the limit test for iron, Appendix 2.3.4,

ALUMINIUM AND CALCIUM : To 1 ml add 10 ml of water and 8 ml of dilute ammonia ;mlun'cn
the solution remains clear.

ASSAY : Weigh accurately about 1 g and mix with a solution of 10 & of sodium chloride in 30 ml »f
water. Titrate with N sodium hydroxide, using phenolphthalein solution as indicator. Each ml of N sodium
hydroxide is equivalent to 0.049 g of H,PO,. o

STORAGE : Store in a well-closed glass containers.
Phosphoric Acid, xN

00Soiutions of any normality, XN may be prepared by dilutin g 49X g of phosphoric acid with water to
1000 ml. -

Phosphoric Acid, Dilute

Contains approximately 10 per cent w/v of HPO,.

Dilute 69 ml of phosphoric acid to 1000 m] with water.

Piperazine Hydrate : C,H,N,, 6H,0==194.2,

General reagent grade of commerce.

Colouriess, giossy, deliquescent crystals, melting point, about 44°,
* Potassium Antimonate : KSboy, 3H,0=262.90
* Contains not less than 40.0 per cent of Sb,

DESCRIPTION—White, crystalline powder.

SOLUBILITY—White, crystalline Sparingly soluble in water very slowly soluble in cold, but
rapidly soluble on boiling.

ASSAY—Weigh accuratly about 0.3 g, and dissolve in 100 ml of water, add 2 ml of dilute hydrochloric
acid, and pass in hydrogen sulphide until the antimony is completely precipitated. ‘Add 2 ml of Aydrochloric
acid and again pass in hydrogen sulphide. Boil, filter, wash the precipitate with hot water saturated' with
hydrogen sulphide, and dissolve the precipitate in 25 ml of hydrochloric acid. Boil to remove hydrogen
sulphide, and dilute to 50 ml with water.” Add 2 g of sodium potassium tartrate, neutralise carefully with
sodium carbonate, add 2 g sodium bicarbonate, and titrate with 0. 1N iodine, using starch solution as indi-
cator. Each ml of 0.1N iodine is equivalent to 0.006088 g of Sb. :

Potassium Antimonate Solution—Boil 2 g of potassium antimonate witﬁ 95 ml of water uﬁtil dissolved.
Cool rapidly and add 50 ml of potassium hydroxide solution and 5 ml of N sodium hydroxide. Allow to
stand twenty-four hours, filter and add sufficient water to produce 150 ml,

SENSITIVITY TO SODIUM—To 10 ml add 7 ml of 0.1 M sodium chloride, a white, crystalline pre-
cipitate is formed within fifteen minutes.

Potassium Antimonate Solution should be fréshly prepared. .
Potassium Bisulphate : Potassium Hydrogen Sulphate; KHSO,—136.16.
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Contains not less than 98.0 per cent and not more than the equivalent of 102.0 per cent of KHSO,.
DESCRIPTION—Fused, white lumps; hygroscopic.

SOLUBILITY—Very soluble in water, giving an acid solution,

TRON—2 g complies with the limit test for iron, Appendix 2.3.4,

ASSAY—Weigh accurately about 4.5 g, dissolve in 50 ml of water and titrate with N sodium hydroxide
using methyl red solution as indicator. Bach ml of N sodium hydroxide is equivalent to 0.1362 g of KHSO,.

Potassium Bromate : KBrO,—167.00

Contains not less than 99.8 per cent of KBrO,, calculated with reference to the substance dried to
constant weight at 105°,

DESCRIPTION—White, crystalline powder.
SOLUBILITY-—Soluble in water, freely soluble in boiling water, almost insoluble in alcohol,

ACIDITY OR ALKALINITY-—A 5 per cent w/v solution in water is clear and colourless and neutral
to litmus solution.

SODIUM—A warm 10 per cent w/v solution in water, tested on platinum wire, imparts no distinct
yellow colour to a colourless flame.

BROMIDE—To0 20 mlof a § per cent w/v solution in water, add 1 ml 0f0.1 N sulphuric acid: no yellow
colour develops within one minute, comparison being made with a control solution to which no acid has
been added.

SULPHATE—1 g complies with the limit test for sulphates, Appendix 2.3.7.

ASSAY—Weigh accurately about 1 g, dissolve in water and dilute to 250 ml, To 25 ml of this solution
add 3 g of potassium iodide and 10 ml of hydrochloric acid, dilute with 100 ml of water and titrate with 0.1N
sodium thiosulphate, using starch solution as indicator. Bach ml of 0. 1N sodium thiosulphate is equivalent
tc 0.002783 g of KBrO,.

Potassium Bromide : KBr=119.0.

Analytical reagent grade.

Potassium Bromide : 0.001 N.

Dissolve 0.1190 g of potassium bromide in sufficient water to produce 1000 ml.

Potassium Carbonate : K,CO,==138.21.

Contains not less than 98.0 per cent of K,CO,.

DESCRIPTION~-White, granular powder, hygroscopic.

SOLUBILITY—Very soluble in water, forming a clear solution.

IRON—1 g, with the addition of 1.5 ml of hydrochloric acid, complies with the limit test for iron, Ap-
pendix 2.3.4. .

CHLORIDE—1 g, with the addition of 5 ml of nitric acid, complies with the limit test for chlorides,
Appendix 2.3.2. ‘ .

SULPHATE-! g, with the addition of 5 ml of hydrochloric acid, complies with the limit test for
sulphates, Appendix 2.3.7.

CHROMIUM—To 25 ml of a 2 per cent w/v solution in water, add about 0.2 g of sodium peroxide
and boil gently for five minutes, cool, acidify with dilute sulphuric acid and add 2 drops of diphenylcarbazide
solution; no violet colour is produced.

ASSAY—Weigh accurately about 3 g, dissolve in 50 ml of water, and titrate with N hydrochloric acid,
using bromophenol blue solution as indicator. At the first colour change, boil the solution, cool, and com-
plete the titration. Eath ml of N hydrochloric acid is equivalent to 0.06911 g of K;CO,.

Potassium Carbonate, Anhydrous.—Potassium carbonate dried at 135° for two hours spread in a
thin layer and then cooled in a desiccator. :

Potassium  Chlorate : KC10, = 122.55.
Contains not less than 99.0 per cent of KC10,.

Description—White powder or colourless crystals. In admixture with organic or readily oxidisable
substances, it is liable to explode if heated or subjected to percussion or trituration.

SOLUBILITY—Soluble in water, and in glycerin ; practically insoluble in alcokol,
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LEAD—Not more than 10 parts per million, Appendix 2.3.5.
CHLORIDE—O0.5 g complies with the limit test for chlorides, Appendix 2.3.2.
SULPHATE—0.5 g complies with the limit test for sulphates, Appendix 2.3.7.

ASSAY—Weigh accurately about 0.3 g and dissolve in 10 ml of water in a stoppered-flask, add 1 g of
sodium nitrate, dissovled in 10 ml of water and then 20 ml of nitric acid ; stopper the flask and allow to
stand for ten minutes; add 100 ml of water and sufficient potassium permanganate solution to produce a
permanent pink colour; decolorise by the addition of a trace of ferrous sulphate and add 0.1 g of wurea.
Add 30mlof 0.1N silver nitrate, filter, wash with water, and titrate the filtrate and washings with 0.1N
ammoni4m thiocyanate, using ferric ammonium sulphate solution as indicator. Each ml of 0.1N silver
nitrate is equivalent to 0.01226 g of KC10,.

Potassium Chloride : KC1 = 74,55

Analytical reagent grade.

Potassium Chromate : K,CrO,=194.2

Analytical reagent grade.

Potassium Chromate solution—A 5.0 per cent w/v solution of potassium chromate,

Gives a red precipitate with silver nitrate in neutral solutions.
Potassium Cupri-Tartrate Solution.—Cupric Tatrate Alkaline Solution : Fehling’s - Solution,

(1) Copper Solution.—Dissclve 34.66 g of carefully selected small crystals of copper sulphate,
showing no trace of efflorescence or of adhering moisture, in sufficient water to make 500 ml. Keep this
solution in small, well-stoppered bottles.

(2) Alkaline Tartrate Solution.—Dissolve 176 g of sodium potassium tartrate and 77 g of sodium
hydroxide in sufficient water to produce 500 ml

Mix equal volumes of the solutions No. 1 and No. 2 at.the time of using.

Potassium Cyanide— KCN = 65.12,

Contains not less than 95.0 per cent of KCN,

DESCRIPTION.—White, crystalline powder, gradually decoinposing on exposure to air,
SOLUBILITY—Readily soluble in water, forming a clear, colou'rless' solution.

HEAVY METALS—To 20 ml of a 5 per cent w/v solution in water, add 10 ml of Aydrogen sulphide
solution ; no darkening is produced immediately or on the addition of 5 ml of dilute hydrochioric

acid.

ASSAY—Weigh accurately about 0.5 g and dissolve in 50 ml of water, add 5 ml of dilute ammonia
solution and 1 drop of potassium iodide solution; titrate with 0.1N silver nitrate until a faint permanent
turbidity appears. Each ml of 0.1N silver nitrate is equivalent to 0.01302 g of KCN.

Potassium Cyanide Solution.—A 10.0 per cent w/v solution of potassium cyanide in water.

Potassium Cyanide Solution, Lead-free.—Weigh accurately about 10 g of potassium cyanide and
dissolve in 90 ml of water, add 2 ml of hydrogen peroxide solution, allow to stand for twenty-four hours,
and make up to 100 ml with water. It complies with the following tests :

lead solution; no darkening is produced.
Potassium Dichromate : K,Cr,0,=294.18.
Contains not less than 99.8 per cent of K,Cr,0,.
. DESCRIPTION—Orange-red crystals or a crystalline powder.
SOLUBILITY.—Soluble in  water.

" Chloride—To 20 ml of a 5 per cent w/v solution in water and 10 ml nitric acid, warm to about 50°
and add a few drops of silver nitrate solution; not more than a faint opalescence is produced.

Mix 2 ml with 5 ml of lead-free ammonia solution and 40 ml of water, and add 5 ml of standard

ASSAY—Carry out the Assay described under Potassium Chromate, using 2 g. Each ml of 0.IN
sodium thiosulphate is equivalent to 0.004904 g of K,Cr,0,.

. Potassium’ Dichromate Solution.—A 7.0 per cent w[v solution of-potassium dichromate in water.
Potassium Dichromate Solution, 0.1N : KgCr;O.,=294.18, 4.903g in 1000 ml.



189

Weigh accuratety 4.903 g of potassium dichromate P.S, previously powdered and dried at 20° for
four hours and dissolve in sufficient water to produce 1000 ml.

Potassium Dihydrogen Phosphate : KH,PO,~136.1

Analytical reagent grade of commerce.

Potassium Ferricyanide : KsFe (CN)g=329.25

Contains not less than 99.0 per cent of K Fe (CN),

DESCRIPTION.—Ruby-red crystals.

SOLUBILITY.—Very soluble in water.

" FERROCYANIDE.—Rapidly wash 1 g with water , then dissolve in 100 ml of water and add | drq*;/)

of ferric ammonium sulphate Solution ; no blue colour is produced.

ASSAY,—Weigh accurately about 1 g and dissolve in 50 ml of water add 5 g of potassium iodide and
3 g of zinc sulphate, and titrate the liberated iodine with 0.1N sodium thiosulphate, using starch solution,
added towards the end of the titration, as indicator. Each ml of 0.1N sodium thiosulphate is equivalent

10 0.03293 g of K Fe (CN)s.

Potassium Ferricyanide Solution.—Wash about 1 g of potassium ferricyanide crystals with a little
water, and dissolve the washed crystals in 100 ml of water.

Potassium Ferricyanide solution must be freshly prepared.

Potassium Ferrocyanide : X, Fe (CN)g, 3H,0 = 422.39

Contains not less than 99.0 per cent of K,Fe(CN)g, 3H,0

DESCRIPTION.—Yellow, crystalline powder.

SOLUBILITY.—Soluble in water. ‘

ACIDITY OR ALKALINI’_I‘Y.—A 10 per cent wjv solution in water is neutral to litmus paper.

ASSAY.—Weigh accurately about i g and dissolve in 200 ml of water, add 10 ml of sulphuric acid
and titrate with 0. 1N Potassium permanganat>. ¥ach ml of 0. 1N potassium permanganate is equivalent to
0.04224 g of K Fe (CN),;, 3H,0.

Potassium Ferrocyanide solution.—A 5.0 per cent w/v solution of potassium ferrocyanide in water.

Potassium Hydrogen Phthalate : COH.CJH,. CO,K=204.22.

ins not less than 99.9 per cent and not more than the equivalent of 100.1 per cent of CyHZOK

Contal (
with reference to the substance dried at 110° for one hour.

calculated

DESCRIPTION.—White, crystalline powder.

SOLUBILITY.—Slowly soluble in water, forming clear, colourless solution.

ACIDITY.—A 2.0 per cent w/v solution in carbon dioxide-free water gives v'»"ifhlbromophenol blue
solution the grey colour indicative of pH 4.0. ;

ASSAY.—Weigh accurately about 9 g, dissolve in 109 ml of water and titrate with N sodium hydroxide
using phenolphthalein solution as indicator. Each ml of N. Sodium liydroxide is equivalent t0 0.2042 g
of C;H:OK. . :

Potassium Hydrogen Phthalate, 0.02M

Dissolve 4.084 g of potassium hydrogen plithalate in sufficient water to produce 1000 ml

Potassium Hydrogen Phthalate, 0.2M. _
DissoIvé 40.84 g of potassium hydrogen phthalate in sufficient water to produce 1000 ml,

Potassium Hydroxide : Caustic Potash : KOH — 56.11

Contains not less than 85.0 per cent of total alkali, calculated as KOH and not more than 4.0 per cent

of K,CO:s' .
" DESCRIPTION--Dry, white sticks, pellets or fused mass ; hard, brittle and showing a crystalline
fracture ; very deliquescent ; strongly alkaline and corrosive. :

- §OLUBILITY—Freely soluble in water, in aleohc] and in glycerin ; very soluble in bdiiing ethy.
alcohol. i PR ) :
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ALUMINIUM, IRON AND MATTER INSOLUBLE IN HYDROCHLORIC. ACID--Boil 5 g
with 40 m! of dilute hydrochloric acid, cool, make alkaline with dilute ammonia golution, boil, filter, and wash,
the residrie with a 2.5 per cent w/v solution of ammonium nitrate; the insoluble residue, after ignition to

constant weight, weighs not more than 5 mg. .
CHLORIDE—0.5 g dissolved in water with the addition of 1.6 ml of nitric acid, complies with the
limit test for chlorides, Appendix 2.3.2. - :

) HEAVY METALS—Dissolve 1 g in a mixture of 5 ml of water and 7 ml of  dilute hydrochloric
acid. Heat to boiling, add 1 drop of phenolphthalein solution and dilute ammonia solution dropwise to pro-
duce a faint pink colour.  Add 2 mi of acetic acid and water to make 25 ml; the limit of heavy metals is

30 parts per million, Appendix 2.3.3. ‘
SULPHATE—Dissolve 1 g in water with the addition of 4.5.ml of hydrophlaric acid ; the-solution
complies with the limit test for sulphates, Appendix 2.3.7. : :

SODIUM—To 3 ml.of a 10 per cent w/v solution add 1 ml of water, 1.5 ml of alcohol, and 3 ml
of pbtassium anti-monate solution and allow to stand; no white crystalline precipitate or sediment is visi-
ble to the naked eye within fiftcen minutes. : g

ASSAY—Weigh accurately about 2 g, and dissolve in 25 ml of water, add 5 ml-of barium chioride
solution, and titrate with N hydrochloric acid, using phenolphthalein solution as indicator. To the solution
in the flask add bromophenol blue solution, and continue the titration with N' hydrochloric acid. Each ml
of N hydrochloric acid, used in the second-titration is equivalent to0 0.06911 g of K CO, Each ml
of N hydrochloric acid, used in the combined titration is equivalent to 0.05611 g of total alkali, calculated

as KOH. ‘
STORAGE—Potassium Hydroxide should be kept in a well-closed container.
Potassium Hydroxide, xN i - )

Solution of any normality, XN, may be prepared by dissol%/ing 56.11x g of potassium hydroxide in
water and diluting to 1000 ml.

Potassinm Hydroxide Solution : Solution of Potash,

An aquous solution of potassium hydroxide containing 5.0 per cent wfv of total alkali, calculated
as KOH (limits, 4.75 to 5.25). 3 STl

ASSAY—Titrate 20 ml with N sulphuric acid, using solution of methyl orange as indicator. Each ml
of N sulphuric acid is equivalent to 0.05611 g of total alkali, calculated as KOH.

STORAGE—Potassium hydroxide solution should be kept in a well-closed container of * lead-free
glass or of a suitable plastic. , ,

Potassium Iodate : KIO, — 214.0

Analytical reagent grade. ' .

Potassium Iodate Solution : A 1.0 per cent w/fv- solution- of potassium iodate in. water.

Potassium lodate, 0.05M : KIO; = 214.00; 10.70 g in 1000 ml -

Weigh accurately 10.700 g of potassium iodate P.S., previohsly dried at 110° to constant weight, in
sufficient water to produce 1000 ml. . : -

Potassium Jodide : KI == 166.00 y

DESCRIPTION—Colourless crystals or white powder; odour"les_s, taste, saline and slightly bitter.

SOLUBILITY—Véry soluble in water and in glycerin ; soluble in alecohol. -

ARSENIC : Not more than 2 parts per million, Appendix 2.3.1. ’ )

. H;:?\;X METALS : Not more than 10 parts per million, determined on 2.0 g by Method A, App-

cnaix £.2.0.

BARIUM : Dissolve 0.5 g in 10 ml of water and add 1 ml of dilute sulphuric’ acid; no turbidity
develops within one minute. : _

CYANIDES : Dissolve 0.5 g in 5 ml of warm water, add bne drop of ferrous sulphate solution and
0.5 ml of sodium hydrox{de solution and acidify with-hydrochloric acid; no blue colour is produced.

IGDATES : Dissolve 0.5 g in 10 ml of freshly boiled and cooled water, and add 2 drops of dilute
silphuric acid and a drop of starch solution; no blue colour is produced within two minutes.
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ASSAY : Weigh accurately about 0.5 g dissovle in.about 10 ml of water and add 35 mt of»‘l'i:ydr_o-
chloric acid-and 5 ml of chloroform. Titrate with 0.05 M potassium iodate until the purple- colour of

iodine disappnears from the chloroform. Add the last nortion of the iodate solution  dron-wise and agitats
pp Add the last portion Of the 10Cate sQlution  drop-wise and agitate

vigorously-and continuously. Allow to stand for five minutes. If any colour develops in the chioroform
layer continue the titration. Each ml of 0.05M potassium iodate is equivalent t0,0.0166 mg of KI.
STORAGE : Store in well-closed containers.
Potassium Jodide. M—Dissolve 166.00 g of po.tassium iodide in sufficient water 10 produce 1000 mi.

Potassium lodide and Starch Solution—Dissolve 10 g of potassium iodide in sufficient water to pro-
duce 95 ml and add 5 ml of starch solution. :

Potassium lodide and Starch solution must be recently prepared.
Potassium Iodide Solution—A 10 per cent w/v.solution of potassium iodide in water.

Potassium Iodobismuthate Solution—Dissolve 100 g of tartaric acid in 400 ml of water and add 8.5 g
of bismuth oxynitrate. Shake during one hour, add 200 m! of a 40 per cent w/v solution of potassium
iodide, and shake well. A110w_ to stand for twenty four hours and filter.

Po':sium Iodobismuthate Solution, Dilute—Dissolve 100 g of tartaric acid in 500 ml of water and add
50 ml of potassium iodobismuthate solution. : :

Potassium Mercuric-Todide Solution—Mayer’s Reagent.

Add 1.36 gof mercuric chloride dissolved in 60 ml of water to a solution of 5 g of potassium iodide
in 20 ml of water mix and add sufficient water to produce 100 ml.

Potassium Mercuri-Iodide Solution, Alkaline (Nessler’s Reagent)

To 3.5 g of potassium iodide add 1.25 g of mercuric chloride dissolved in 80 ml of warer, add a cold
saturated solution of mercuric chloride in.water, with constant stirring until a slight red precipitate remains.
Dissolve-12 g of sodium hydroxide in the solution, add a little more of the cold saturated solution. of
merciric chloride and sufficient water to produce 100 m!. Allow to stand and decant the clear liquid.

Potassium Nitrate—KNO, = 101.1

Analytical reagent grade.

Potassium Permanganate : KMnO, = 158.03

Anti-infective (topical).-

DESCRIPTION—Dark purple, slender, prismatic crystals, having a metallic lustre, odourless;
taste,- sweet and astringent. - ‘

SOLUBILITY—Soluble in water; freely soluble in boiling water.

CHLORIDE AND SULPHATE : Dissolve 1 g in 50 ml of boiling water, heat on a water-bath, and
add gradually 4 ml or a sufficient quantity of alcoko! until the meniscus is colour-less; filter, A 20 ml portion
of the filtrate complies with the limit test for chloride. Appendix 2.3.2., and another 20 ml portion of ' the
filtrate complies with the limit test for sulphates, Appendix 2.3.7.

ASSAY : WeigH accurately about 0.8 g, dissolve in water and dilute to 250 ml. Titrate witﬁ this
solution 25-0 mlof 0.1 N oxalic acid mixed with 25 ml of water and 5 ml of sulphuric acid. Keep the tem-
perature at about 70° throughout the entire titration. Each ml of 0.1 N oxalic acid is equivalent to

0.00316 g of KMnO,.
STORAGE : Store in well-closed containers.
CAUTION : Great care should be observed in handling potassium permanganate, as dangerous ex-

plosions are liable to occur if it is brought into contact with organic or other readily oxidisable substance,
either in solution or in the dry condition.

Potassium Permanganate Solution—A 1.0 per cent w/v solution of potassium permanganate in water.
Potassium Permanganate 0.1 N Solution : 1158.03; 3.161 g in' 1000 ml

Dissolve about 3.3 g of potassium permanganate in 1000 ml of water, heat on a watet-bath'for one
hour and allow to stand for two days. Filter through glass wool and standardise the solution as follows :—

To an accurately measured volume of about 25 ml of the solution in a glass stoppered flask add 2 g
of potassium_iodide followed by 10 ml of N Sulphuric acid. Titrate the liberated iodine with standar-
dised 0.1 N sodium thiosulphate, adding 3 ml of starch solution as the end point is approached. Correct
for a blank run on the same quantities of the same reagents. Each ml of 0.1 N sodium thiosulphate is

equivalent to 0.003161 g of KMnO . .
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Potassium Tefraoxalate : KH, (C,0),, 2H,0 = 254.2

Analytical reagent grade of commerce.

Potassium thiocyanate : KCNS = 97.18

Analytical reagent grade.

Purified Water : H,O = 18.02

DESCRIPTION—Clear, colourless liquid, odourless, tasteless.

Purified water is prepared from potable water by distillation, ion-exchange treatment, reverse 0smo-
sis or any other suitable process. It contains no added substances. :

pH : Between 4.5 and 7.0 determined in a solution prepared by adding 0.3 ml of a saturated solu-
tion of potassium chloride to 100 ml of the liquid being examined, Appendix 3.3. .
CARBON DIOXIDE : To 25 ml add 25 ml of calcium hydroxide solution, no turbidity is produced.
CHLORIDE : To 10 mladd 1 miof dilute nitric acidand 0.2 il of silver nitrate solution; no opa-
lescence is produced. ’ )
SULPHATE : To 10 mladd 0.1 ml of dilute hydrochloric acid and 0.1 ml of barium chloride solution :
the solution remains clear for an hour.

NITRATES AND NITRITES—To 50 ml add 18 ml of acetic acid and 2 ml of naphthylamine-sul-
Phanilic acid reagent. Add 0.12 g of zinc reducing mixture and shake several times. No pink colour
develops within fifteen minutes.

AMMONIUM : To 20 ml add 1 ml of alkaline potassium mercuri-iodide solution and after five
minutes view in a Nessler cylinder placed on a white tile; the colour is not more intense than that given
.on adding 1 ml of alkaline potassium mercuri-iodide solution to a solution containing 2.5 ml of dilute
ammonium chloride solution (Nessler’s) and 7.5 ml of the liquid béing examined.

CALCIUM : To 10 ml add 0.2 ml of dilute ammonia solution and 0.2 ml of ammonium oxalate soly-
tion; the solution remains clear for an hour. : . :

HEAVY METALS : Adjust the pH of 40 m1 to between 3.0 and 4.0 with dilute acetic acid, add 10
ml of freshly prepared hydrogen sulphide solution and allow to stand for ten minutes; the colour of the solu-
tion is not more than that of a mixture of 50 ml of the liquid being examined and the same amount of
dilute acetic acid added to the sample.

OXIDISABLE MATTER : To 100 ml add 10 ml of dilute sulphuric acid and 0.1 m1 of 0. 1N potassium
permanganate and boil for five minutes. The solution remains faintly pink.

TOTAL SOLIDS—Not more than 0.001 per cent w/v determined on 100 ml by evaporating on a water
bath and drying in an oven at 105° for one hour. .

STORAGE—Store in tightly-closed containers.
Resorcinol—Benzene—1, 3diol; C,H, (OH),==110.1

Analytical reagent grade. )

Colourless crystals or crystalline powder, melting point about 111°,
Resorcinol Solution— )

Shake 0,2 g of resoreinol with 100 ml of toluene until saturated and decant,
Saframmne—CI 50240 : Basic red 2

Microscopical staining grade.

A reddish-brown powder.

Safranine Solution .

Saturated solution of Safranine O in ethanol (70 per cent).

Seasame ofl

DESCRIPTION—A pale yellow oil, odour, slight; taste, bleed.

SOLUBILITY—Slightly soluble in alcohol; miscible with ehloroform, with solvent ether with light
petroleum (b. p. 40° t0 60°). and with earbon disulphide. » )

REFRACTIVE INDEX—At 40° , 1.4650]to 1.4665; Appendix 3.7
WT. PER ML—At 25%,0.916 t0 0.921 g; Appendix 3.8.
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STOR AGE—Presorve seasane oit in a well-olosed container protected from light, ‘and aveid ex-
posure to excessive heat. e

Silver Carbonate—Ag, CO; =214 -

Prepared from silver nitrate and soluble carbonate solution. ‘Light yellow powder when freshly preci-
pitated, but becomes darker on drying and on exposure to light. ‘ ‘

Silica Gel—

Partially dehydrated, polymerised, colloidal silicic acid containing cobalt chloride as an indicator.

DESCRIPTION—Biue granules, becoming pink when the moisture absorption capacity is exhausted..

Silica Gel absorbs about 30 per cent of its weight of water at 20°, Its absorptive capacity may
be regenerated by heating at 150° for two hours. )

Silver Nitrate—AgNO;=169.87 )

DESCRIPTIO_N—_—Colourless crystals or white crystailine powder; odourless; taste, bitter and metallic

. SOLUBILITY—YVery soluble in water, sparingly soluble in alcohol; slightly soluble in solvent ether,

CLARITY AND COLOUR OF SOLUTION—A solution of 2 g in 20 ml of water is clear and colour-
less. i :

BISMUTH, COPPER AND LEAD—To a solution of 1 gin 5 mlof water, add a slight excess of dilute
ammonia solution; the mixture remains clear and colourless. _

FOREIGN SUBSTANCES—To 30 ml of a 4.0 per cent wv solution add 7.5 ml of 2N hydrochloric
acid, shake vigorously, filter and evaporate 10 ml of the filtrate to dryness on a water-bath; the residue
weighs not more than 1 mg.

ASSAY—Weigh accurately about 0.5g and dissolve in 50 ml of water, add 2 ml of nitric acid, and
titrate with 0.1N ammanium_thiocyanate, using ferric ammonium sulphate solution as indicator. Each ml
0.1N ammonium thiocyanate 1 equivalent to 0.01699 g of Ag NO,.

STORAGE—Store in tightly-closed, light-resistant containers.

Silver Nitrate solution—

A freshly prepared 5.0 per cent w/v solution of silver nitrate in water.

Silver Nitrate—0.IN: AgNO,=169.87; 16.99 g in 1000 ml. Dissolve about 17 g in sufficient water
10, produce 1000 ml and standardise the solution as follows :

Weigh accurately about 0.1 g of sodium chloride P.S. previously dried at 110° for two hours and
dissolve in 5 ml of water. Add .5 ml of acetic acid, 50 ml of methyl alcohol and three drops of eosin solu-

tion is equivalent to 1 m1of0. 1N silvernitrate.

Sodium Bicarbonate—NaHCO,=84.01

DISCRIPTION—White, crystalline powder or small, opaque, monoclinic crystals; odourless; taste,
saline. :

SOLUBILITY—Freely soluble in water; practically insoluble in alcohol.

CARBONATE—pH of a freshly prepared 5.0 per cent w/v solution in carbon dioxide-free water,

not more than 8.6, Appendix 3.3. .
ALUMINIUM, CALCIUM AND INSOLUBLE MATTER—Boil 10 g with 50 ml of water and 20
ml of dilute ammonia solution, filter, and wash the residue with water; the residue, after ignition to con-

stant weight, not more then 1 mg.

ARSENIC—Not more than 2 parts per, million, Appendix 2.3.1.

IRON—Dissolve 2.5 g in 20 ml of water and 4 ml of iron-free hydrochloric acid, and dilute to 40 ml
with water; the solution complies with the limit test for iron, Appendix 2.3.4.

HEAVY METALS—Not more than 5 parts per million, determined by Method A on a solution
prepared in the following manner :

Mix 4.0 g with 5 ml of water and 10 ml of dilute hydrochloric acid, heatto boiling, and maintain the
temperature for one minute.. Add one drop of phenolphthalein solution and sufficient ammonia solution
dropwise to give the solution a faint pink colour. Cool and dilute t0 25 ml with water, Appendix 2.3.3. -

_ CHLORIDES—Dissolve 1.0 g in water with the addition of 2 mi of nitric acid; the solution complies ‘

with.the limit test for chlorides, Appendix 2.3.2. .
. SULPHATES—Dissolve 2 g in water with the addition of 2 ml of Aydrochloric acid; the solution com-

plies with the limit test for sulphates, Appendix 2.3.7.

28—364 Deptt. of Health/ND/86
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AMMONIUM COMPOUNDS-—1 g warmed with 10 t} of sodium hydroxide solution does not evolve
ammonia.

ASSAY—Weigh accurately about 1 g, dissolve in 20 ml of water, and titrate with 0.5N sulphuric acid
usingcmethyl orange solution as indicator. Bach ml of 0.5N sulphuric acid is equivalent to 0.042 g of
NaHCO,. '

STORAGE—Store in well-closed containers.
Sodium Bicarbonate Solution—A 5 per cent w/v solution of sodium bicarbonate in water.

. Sodium Bisulphite—Consists of sodium bisulphite (NaHSQ,) and sodium metabisulphite (Na,S,0,)
in varying proportions. It yields not less than 58.5 per cent and not more than 67.4 per cent of SO,.

DESCRIPTION—White or yellowish-white crystals or granular powder; odour of sulphur dioxide.
It is unstable in air.

SOLUBILITY—Freely soluble in water, slightly soluble in alcohol,

ASSAY—Weigh accurately about 0.2g and transfer to a glass-stoppered flask, and 50 ml of 0.1N
lodine and insert the stopper of the flask. Allow to stand for five minutes, add 1 ml of hydrochloric acid,
and titrate the excess of iodine with 0.1N sodium thiosulphate, using starch solution as indicator added
towards the end of the titration. Each ml of 0.1N iodine is equivalent to 0.003203 g of SO,.

. STORAGE—Preserve Sodium Bisulphite in tightly-closed containers in a cool place.
Sodium Bisulphite Solution—Dissolve 10 g of sodium bisulphite in sufficient water to make 30 ml.
Sodium Bisulphite Solution must be freshly prepared.
Sodium Carbonate—Na,CO,. 10H,0=286.2
Analytical reagent grade,
Sodium Chloride—NaC1=58.44
Analytical reagent grade.
Sodium Cobaltinitrite—Na,CO(NO,),=403.94
DESCRIPTION—An orange-yellow powder.
SOLUBILITY—Readily soluble in water, forming a clear orange-red solution.

POTASSIUM—Dissolve 3 g in 10 ml of water, add the solution to a mixture of 5 ml of water and
2 ml of dilute acetic acid, and allow to stand for one hour; no precipitate is produced.

Sodium Cobaltinitrite Solution—A 30 per cent w/v solution of sodium cobaltinitrite in water.
Sodium Diethyldithiocarbamate—(C,H,);,” N. CS.SNa, 3H,0=225.30
DESCRIPTION—White or colourless crystals. )

SOLUBILITY—Readily soluble in water, yielding a colourless solution. .

SENSITIVITY—Add 10 ml of a 0.1 per cent w/v solution to 50 ml of water containihg 0.002 mg of
copper previously made alkaline with dilute ammonia solution. A yellowish-brown colour should be appa-
rent in the solution when compared with a blank test containing no copper.

Sodium Diethyldithiocarbamate Solution—A 0.1 per cent w/v solution of Esodium [diethyldithiocar-
bamate in water, :

Sodium Hydroxide—NaOH=40.00

DESCRIPTION—White sticks, pellets, fused masses, or scales; dry, hard brittle, and showing a ‘crys-.
talline fracture, very deliquescent; strongly alkaline and corrosive. B

SOLUBILITY—Freely soluble in water and in alcohol.

ALUMINIUM, IRON AND MATTER INSOLUBLE IN HYDROCHLORIC ACID—Boil ‘5 ‘g
with 50 ml of dilute hydrochloric acid, cool, make alkaline with dilute ammonia solution, boil, filter, and

wash with a 2.5 per cent w/v solution of ammonium nitrate; the insoluble residue after ignition to cons-
tant weight weighs not more than 5 mg.

-ARSENIC—Not more than 4 parts per million, Appendix 3.2.1.
HEAVY METALS—Not more than 30 parts per million, determined by Method A, Appendix 2.3.3

on.a solution -prepared by dissolving 0.67 g in 5 m! of water and 7 ml of 3N Aydrochloric acid, Heat to
boiling, cool and dilute to 25 ml with water. ‘
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POTASSIUM—Acidify 5 ml of a 5 per cent w/v solution with acetic acid and
cobaltinitrite solution; no precipitate is formed. / bl L L

CHLORIDE—0.5 g dissolved in water with the addition of 1.8 ml of nitri i i
limit test for chlorides, Appendix 2.3.2, nitric acid, complics. with the
SULPHATES—1 g dissolved in water with the addition of 3.5 ml of Aydrochloric aci ies wi
the limit test for sulphates, Appendix 2.3.7. v oric acid complies with

ASSAY—Weigh accurately about 1.5 g and dissolve in about 40 ml of carbon dioxide-free 5
Cool and titr.aw with N sulphuric acid using phenolphthalein solution as indicator, When the pin{ ce:ol(;vlfrtgf
the solution is discharged, record the volume of acid solution required, add methyl orange solution and
continue the titration until a persistant pink colour is produced. Each ml of N sulphuric acid is equivalent
t0 0.040g of total alkali calculated as NaOH and each ml of acid consumed in the titration with methyl
orange is equivalent to 0.106 g of Na, CO,. )

STORAGE—Store in tightly-closed containers.

Sodium Hydroxide, xXN—Solutions of any normality, xN may be prepared by dissolvi
sodium hydroxide in v’vater and diluting to 1000ml. At p y dissolving 40 xg of

Sodium Hydroxide Solution—A 20.0 per cent w/v solution of sodium hydroxide in water.
Sodium Hydroxide Solution, Dilute
A 5.0 per cent wfv solution of sodium hydroxide in water,
Sodium Nitrite —NaNO,—69.00, Analytical reagent grade.
” 9S8mgum Nitroprasside—(Sodium penta cyano nitrosyl‘ferrate(iii) dihydrate; Na,[Fe(CN),(NO)], 2H,0
Analytical reagent grade of commerce.
Sodium Peroxide—Na,0,=77.98
Analytical grade reagent.
Sodium Potassium Tartrate—Rochelle Salit COONa.CH(OH). CH(OH), COOK, 4H,0=282.17
Contains not less than 99.0 per cent and not more than the equivalent of 104.0 per cent of C,H,0,

KNa, 4H,0.
DESCRIPTION—Colour!ess crystals or a white, crystalline powder; odourless; taste saline and cool-
ing. As it effloresces slightly in warm, dry air, the crystals are often coated with a white powder.

SOLUBILITY—Soluble in water; practically insoluble in alcokol.

ACIDITY OR ALKAI:,INITY—Dissolve 1 g in 10 ml of recently boiled and cooled water, the solu-
tion requires for neutralisation not more than 0.1 ml of 0.1N sodium hydroxide or of 0.1N hydrochloric

acid, using phenolphthalein solution as indicator.
IRON—O0.5 g complies with the limit text for irdn, Appendix 2.3.4,
CHLORIZE—0.5 g complies with the limit test for chlorides, Appendix 2.3.2
- SULPHATE—O0.5 g complies with the limit test Jor sulphates, Appendix 2.3.7

ASSAY--Weigh accurately about 2 g and heat until carbonised, cool, and boil the residue with 30 ml
of water and 50 ml of 0.5N sulphuric acid; filter, and wash the filter with water; titrate the excess of acid
in the filtrate and washings with 0.5N sodium hydroxide, using methyl orange solution as indicator. Each ml
of 0.5N sulphuric acid is equivalent to 0.07056 g of C,H,0,KNa, 4H,0.

Sodium Sulphide—Na,S-}aq.
Analytical reagent grade. Deliquescent, crystalline masses turning yellow on storage,

Sodium Sulphide Solution—Dissolve with heating, 12 g of sodium sulphide in a mixture of 10 ml of
water and 25 ml of glycerol cool and dilute to 100 ml with the same mixture.

Sodium Sulphite, Anhydrous—Na,S0,=126.06

DESCRIPTION—Small crystals or powder.

-SOLUBILITY—Freely soluble in water, soluble in glycerin; almost isoluble in alcohol,
__Sodium _Thiosulphate—Na,$,0,, SH,0=248.17 S
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DESCRIPTION--Lasge coloutless crystals or coarse; -crystalline powder; odourless; taste, saline,
deliquecent in moist air and efforesces in dry air at temperature above 33°, : g

SOLUBILITY—Very soluble in water; insoluble in. alchol.
pH-—Between 6.0 and 8.4, determined in a 10 per cent w/v solution, Appendix.
ARSENIC—Not more than 2 parts per million, Appendix 2.3.1.

HEAVY METALS—Not more than 20 parts per million, determined by Method A. Appendix 2.3.3
on a solution prepared in the following manner : Dissolve 1 g in 10 ml of water, slowly add 5 ml of dilute
hydrochloric acid and evaporate the mixture to dryness on a water-bath. Gently boil the residue with 15 ml
of water for two minutes, and filter. Heat the filtrate to boiling, and add sufficient bromine solution to the
hot filtrate to produce a clear solution and add a slight excess of bromine solution. Boil the solution to expel
the bromine completely, cool to room temperature, then ¢ dd a drop of phenolphthalein solution and sodium
hydroxide solution until a slight pink colour is produced. Add 2 ml of dilute acetic acid and dilute with
water t0 25 ml

CALCIUM—Dissolve 1 g in 20 ml of water, and add a few ml of ams:onium oxalaie solution; no turbi-
dity is produced.

CHLORIDE—Dissolve 0.25 g in 15 ml of 2N nitric acid and boil gently for three to four minutes
cool and filter; the filtrate complies with the limit test for chlorides, Appendix 2.3.2.

SULPHATE AND SULPHITE—Dissolve 0.25 g in 10 ml of water, to 3 ml of this solution add 2ml
of iodine solution, and gradually add more iodine solution, dropwise until a very faint-persistant yellow
colour is produced ; the resulting solution complies with the limit test for sulphates, Appendix 2.3.7.

SULPHIDE--Dissolve 1 g in 10 m!l of water and 10.00 ml of a freshly prepared 5 per cent w/v solu-
tion of sodium nitroprusside; the solution does not become violet.

ASSAY—Weigh accurately about 0.8 g and dissolve in 30 ml of water. Titrate with 0. 1N iodine, using
3 ml of starch solution as indicator as the end-piont is approached. Each ml of 0.1N jodine is equivalent
10 0.02482 g of Na,S,0, S5H,O.

STORAGE—Store in tightly-closed containers.
Sodium Thiosulphate—0.1N ; Na,S,0,. SH,0=248.17, 24.82 g in 1000 ml

Dissolve about 26 g of sodium thiosulphate and 0.2 g of Sodium carbonate in carbon dioxide-free water
and dilute to 1000 ml with the same solvent. Standardise the solution as follows :

Dissolve 0.300 g of potassium bromate P. S. in sufficient water to produce 250 ml. To 50 ml of this
solution, add 2g of potassium iodide and 3 ml of 2N hydrochloric acid and titrate with the sodium-thiosul-
Pphate solution using starch solution, added towards the end of the tiration, as indicator until the blue col-
our is discharged. Each 0.002784 g of potassium bromate is equivalent to 1 ml of 0. 1N sodium thiosul-
phate. Note-Restandardise 0.1N sodium thiosulphate frequently.

Stannous chloride—SnC1,, 2H,0=225.63.

Contains not less than 97.0 per cent of SnCl,, 2H,0.
DESCRIPTION—Colourless crystals.
SOLUBILITY-—Soluble in dilute hydrochloric acid.

ARSENIQ—-DissoIve 5.0gin 10 ml of hydrochloric acid, heat to boiling and allow to stand for one
hour; the solution shows no darkening when compared with a freshly prepared solution of 5.0 gin 10 mi
- of hydrochloric acid.

SULPHATE—S5.0 g, with the addition of.2ml of dilute hydrochloric acid, complies with the limit est
for sulphates, Appendix 2.3.7.

ASSAY—Weigh accurately about 1.0 g and dissolve in 30 ml of hydrochloric acid in a stoppered
flask. Add 20ml of water and 5 ml of chloroform and titrate rapidly with 0.05M potassium iodate until the
;}Iz_iglgform layer is colourless. Each ml of 0.05M potassium iodate is equivalent to 0.02256 g of SaCl,

Stannous chloride Solhtion—May be prepared by either of the two methods given below:

1. Dils(ng%)ve 3?0 g of stannous chloride in 100 ml of hydrochloric acid and add sufficient water to produce
ml. ’ :

2. Dilute 60 ml of hydrochloric acid with 20 ml of water, add 20 g of tin and heat genetly'u.ntil gas
ceased to be evolved; add sufficient water to produce 100_ml.- allowing-the —undissolved—tin_to
remain in the solution. R
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Starch Soluble—Starch which has been treated with /i ydrochloric acid until after ‘being washed, it forms
an almost clear liquid solution in hot-water.
. DESCRIPTION—Fine, white powder.

SOLUBILITY—Soluble in hot water, usually forming a slightly turbid solution.

ACIDITY OR ALKALINITY—Shake 2 g with 20 ml of water for three minutes and filter; the filtrate
is not alkaline or more than faintly acid to litmus paper.

_ SENSITIVITY—Mix.1 g with a little cold water and add 200 ml of boiling water. Add 5 ml of thi
solution to 100 ml of water and add 0.05 ml of 0.1N iodine. The deep blue colour is "discharged by 0.05
ml of 0.1N sodium thiosulphate.

ASH—Not more than 0.3 per cent, Appendix 2.2.3,

Starch, Solation—Triturate 0.5 g of soluble starch, with 5 ml of water, and add this, with
constant stirring, to sufficient water to produce about 100 ml. Boil for a few minutes, cool, and filter.

Solution of starch must be recently prepared.

Sudan Red G— CI 26100; Sudan III; Solvent Red 23; 1-(4-Phenyl-azophenylazo)-2-naphthol; Cie
Hy¢N,0=352.40.

DESCRIPTION—Reddish-brown powder.

SOLUBILITY—Insoluble in water; soluble in chloroform, in glacial acetic acid; moderately soluble
in alcohol, in solvent ether ang in acetone.

* Sulphamic Acid—NH,SO;H=97.09.
Contains not less than 98.0 per cent of H;NO,S.
DESCRIPTION——Whitebcrystals or a white crystalline powder,
SOLUBILITY—Readily soluble in water.
- MELTING RANGE--203° to 205°, with decomposition, Appendix 3.4.
Sulphuric Acid—H,S0,=98.08. _
When no molarity is indicated use analytical reagent grade of commerce containing about 98 per cent
wlw of sulphuric acid. An oily, corrosive liquid weighing about 1.84 g per ml and about 18 M in strength,

When solutions of molarity xM are required, they should be prepared by carefully adding 54 x m|
of sulphuric acid to an equal volume of water and diluting with water to 1000 ml.

Solutions of sulphuric acid contain about 10 per cent w/v Of H,S0, per g mol,
Sulphuric Acid, Dilute—Contains approximately 10 per cent w/w of H,S0,.
Dilute 57 ml of sulphuric acid to 1000 ml with water.
Sulpharic Acid, Chlorine free—Sulphuric acid which complies with the following additional test :
CHLORIDE—Mix 2 ml with 50 ml of water and add 1 ml of solution of silver nitrate no Opalescence
i produced.

Sulphuric Acid Nitrogen-free—Sulphuric acid which contains not less than 98.0 per cent W/w of
H, SO,, and complies with the following additional test: : .

NITRATE—Mix 45 ml with 5 ml of water, cool and add 8 mig of diphenyl benezidine, the solution is
colourless or not more than very pale blue.

Tartaric Acid—(CHOH. COOH),=150.1

Analytical reagent grade.

Thioglycollic Acid’ Mercapto Acetic Acid—HS. CH,. COOH=92.11.

Contains not less than 89.0 per cent w/w of C,H,0,S, as determined by both parts of the Assay des-
eribed below :

DESCRIPTION—Colourless or nearly colourless liquid; odour strong and unpleasant,

TRON—Mix 0.1 ml with 50 ml of water and render alkaline with strong ammonia solution; no pink
colour is produced. .

ASSAY—(1) Weigh accurately about 0.4§aiid dissolve in 20 ml of water and titrate with 0.1N sodi-
um hydroxide using cresol red solution as indicator. Each ml of 0.1N sodium hydroxide is equivalent to
0.009212 g of C,H,0,S.
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Each 1 of O-1N Todne s cquvalnt v 3000313 & O i carbonte s thete ith 0.1 todne,
" Thymol—2—Isoprophy—5—Methyl phenol; C,H,,0=150.2
General reagent grade,
Colourless crystals with an aromatic odour; freezing point not below 49°,
Thymel Blue—6, 6'—(3H—2, 1 Benzoxathil—3—ylidene) dithymol SS—dioxide; C,,H,00,8=466.6

Gives a red colour in strongly acid solutions a yellow colour in weakly acid and weakly alkaline soluw
tions, and a blue colour in more strongly alkaline solutions (pH range, 1.2t0 2.8 and 2.0 10 9 .6).

Thymol Blue Solution—Warm 0.1 g of thymol blue with 4.3 ml of 0.05M sodium hydroxide and
5 ml of ethanol (90 per cent); after solution is effected add sufficient ethanol (20 per cent) to produce 250 ml,

Complies with the following test—

SENSITIVITY—A mixture of 0.1 ml and 100 ml of Carbon dioxide-free water to which 0.2 ml of
0.02N sodium hydroxide has been added is blue. Not more Sthan 0.1 ml of 0.2N hydrochloric acid js
required to change the colour to yellow.

-Titanous Chloride Solution—General reagent grade of commerce containing about 15 per cent wfy
of TiCl,.

Weight per ml, about 1.2 g.
Dull purplish liquid with a strongly acid reaction.
Titanous} Chloride—0.1N : TiCl,=154.26; 15.43g in 1000 ml.

Add 103 ml of titanous chloride solution to 100 ml of hydrochloric acid, dilute to 1000 m1 with recently
boiled and cooled water, and mix,‘ Standardise, immediately before use, as follows:

Place an accurately measured volume of about™ 30 ml of standardised 0.1N Serric ammonium sulphate
in a flask and pass in a rapid stream of carbon dioxide unti] all the air has been removed. Add the titanous
chloride solution from a burette and in an atmosphere of carbon dioxide until near the calculated endpoint
then add 5 ml of ammonium thiocyanate solution, and continue the titration until the solution is colourless,
Each ml of 0.1N ferric ammonium sulphate is equivalent to 0.01543 g of TiCl,,

Water—See purified water.
Water Ammonia-free—Water which complies with the following additional test :

To 50 mladd 2mlof alkaline potassium mercuri-iodide solution (Nessler's reagent); no colour is
produced. ' :

Water, Carbon Dioxide-free—Water which has been boiled [vigorously for a few minutes and
protected from the atmosphere during cooling and storage. -

Xylenol Orange—[3H—2, 1-Benzoxathiol-3-ylidene bis (6-hydroxy-S-methyl—m-phenylene) methy-
lenenitril] tetra acetic acid SS-dioxode (C44H4,0,0,,8) or its tetra sodium salt,

Gives a violet colour with mercury, lead, zinc and contain other metal ions in acid solution. When
metal ion are absent, for example in the presence of an excess of disodjum ethylenc diamine tetraacetate,
this solution is yellow.

- Xylenol Orange Solution—Shake 0.1g of Xylenol orange with 100 ml of water and filter, if necessary,
Zinc, Granulated—Zn=65.38.
Analytical reagent grade of commerce.
Zinc Powder—Zn=65.38,
Analytical reagent grade of commerce,
Zinc Sulphate—ZnSO,, 7TH,0=287.6.
Analytical reagent grade of commerce.



APPENDIX §
GENERAL INFORMATION
(A) Definition and Method of Preparing Kvitha or Decoction
(Caraka Sambhita, Sutrasthana Adhyaya 4; 8})
(Dravyaguna Vijnana, Paribhasakhanda)
Kvitha is the decoction obtained by boilirig coatse powder of drug(s) in proporion of 4, 8 or 16 times

(for mydu dravya—4 times; for madhyama dravya —8 times and for khara dravya—16 times respectively)
of water reduced to one-fourth and strained in cloth. . o

(B) Sodhana of Drugs , :
. dfuodhana is the process of grinding etc. with specified drugs for removal of impurities and potentiation
of gs.

The PARIBHASA of various ayutvedic technical terms used under Sodhdna are as-follows ;

DOLAYANTRA
(Rasaratna Samucchaya, Adhyiya 9; 3-4)
Dolayantra is a contrivance consisting of a pot half filled with liquid with a horizontal rod put on the
rim from which is suspended a quantity of the drug tied up in a thin cloth to be heated,
' ' BHAVANX , ‘
(Rasatarngini, Taranga 2; 49 & Bhaishaja Ratnavali Paribhasa Prakaran 50)

Bhavana is the process by which powders of drugs are ground to a soft mass with liquid sub-
stances and are then allowed to dry under the sun rays during the day and are again put in the liquids
during the night time. This process is repeated for 7 days unless otherwise mentioned. .

' NIMAJJANA

(Rasendracudamani, Adhyaya 4; 77)

NIMAJJANA is the process of immersing the drug material in a specified liquid.
KANJIKA )
(Paribhasa paradipa)

Powder of Afudhanya such as Kulmasa, Sasthika Rice, etc. alongwith a small quantity of white readish
(Miilaka) cut into pieces 768 g. are placed in an earthen pot and 3.072 litres of water is added. The mouth
of the pot is closed and kept for two, three weeks during which period the fluid becomes sour. This sour
fluid is called Kafijika, Dhinyamla or Aranila. .

CURNODAKA
(Rasatarangini, Taranga 11; 216-217) _
The filtrate obtained by mixing 60 ml. of water with 250 mg. of lime powder keeping for 9 hours and
then filtering after decantation, is called Ciirnodaka or Sudhodaka. _
PUTAPAKA ‘
(Sarangadhara Samhita, Madhyama Khanda, Adhyaya 1; 22-24})

Putapaka Svarasa is the juice of fresh drug obtained by the process of putapaka, The kalka (paste) of
plant material is bundled in leaves of gambhari, vata, eranda, etc.

The bundle is covered with clay in layers of about 2 cm. thickness. When the clay is dried, the bundle
is placed amidst fire till it becomes reddish. The bundle is then opened, juice from kalka is pressed out.
METHOD OF SODHANA — '

1. Citraka Sodhana

(Rasatarangini, Taranga 24; 575)

(1) Citraka mula (Rt.) ‘ 1 Part

(2) Curpodaka Q. S. for nimajjana,
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Method—Small pieces of citrakamiila are soaked in lime water and thereafter washed, dried in the
sun.
2. Guiija Sodhana
(Rasamrta, Pariista 8; Page 147) _
1. Gufija = (ssd) . 1 Part
2. Kaijika ) Q. S. for svedana
Method—Svedana is done for three hours in dolayantra. The testa is remoned. Thereafter, it is
washed,. dried and kept.
3. Higu Sodhana
(Rasatarangini, Taranga 24; 578)
1. Ramatha (hifgn)" (Bxd.) 1 Part
2. Ajya (goghrta) Q. S.

Method—Hingu is roasted with ghee in a pan till it becomes crisp.

4. Kampilla Sodhana
(Ayurveda Prakasa, Adhyaya 2; 346)

1. Kampilla (Phala raja) 1 Part
2. Matulunga rasa (Fr.) Q. S. for bhavana
. 3.-Ardraka rasa (Rz.) Q. S. for bhavana

Method—XKampillaka available in the market is heavily adulterated (mixed with brick powder or more
commonly with tile powder. The material therefore is to be briskly shaken with water so that the tile powder
settles down & Kampillaka Raja float on the top of water. It is to be removed out allowing the settled
matter undisturbed. This may be repeated 3 times and the top layer (very light) is allowed to dty and
subjected to the $odbana. .

Bhavana is given three times with ingredient No. 2 & 3 separately,

5. Karavira Sodhana .
(Sarangadhara samhita, Madhyama Khanda, Adhyaya 12; 300)
1. Karavira (if.) » _ 1 Part
2. Godugdha Q. S. for svedana

Method—Svedana is done in doldyantra for three hours,

6. Snuhi Sodhana
(Rastarangini, Taranga 24; 517-518)
1. Sudha (Snuhi)  (St.) 48g
2. Cifica dala drava 24

Method—Cificapatra svarasa (obtained from putapaka) is mixed with powder of snuhi and dried in
the sun.
7. - Vijaya Sodhana
(Rasamrta. pariista 8; page 147)
1. Vijaya (If.) Part 1
2. Jala Q. S. of Praksilana

N fgetgod~The leaves of Vijaya are put in muslin bag and washed in water till free from.turbidity and
then dried.



APPENDIX 6
6.1 WEIGHT AND MEASURES
METRIC SYSTEM

Measure of Mass (Weights)
1 Kilogram (Kg) — is the mass of the International Prototype Kilogram.
1 Gramme (g)  — the 1000th part of 1 Kilogram,
‘1 Milligram (mg) — the 1000th part of 1 gramme.
1 Microgram (pg) ‘— the 1000th part of 1 milligram,

Measures of capacity .(volumes)

1 Litre (1) is.the volume occupied at its temperature of maximum density by a quantity of water
having a mass of 1 Kilogram.

1 Millilitre (ml)—the 1000th part of 1 litre.

The accepted relation between the litre and the cubic centimetre is 1 litre —1000.027 cubic
centimeters. .

Relation of capacity to Weight (Metric)

One litre of water at 20° weighs 997.18 grammes when weighed in air of density 0.0012 gramime per
millilitre against brass weights of density 84 grammes per millilitre, :

Measures of Length
1 Metre (m) is the length of the International Prototype Metre at 0.
1 Centimetre (cm) — the 100th part of 1 metre,
1 Millimetre (mm) — the 1000th part of 1 metre.
1 Micron () — the 1000th part of 1 millimetre.
1 Millimicron (mx) — the 1000th part of 1 micron.
6.2 APPROXIMATE EQUIVALENTS OF DOSES IN INDIAN SYSTEM IAND METRIC

SYSTEMS:
1 Ratti or Guiija =125 mg
8 Rattis or Guiijas ‘ =1 Maisa =lg
12 Magas =1 Karsa (Tola) =12 gI
2 Kargas (Tolas) =1 Sukti =g
2 Suktis (4 Karsas or Tolas) =1 Pal =48 g
2 Palas =1 Prasrti =96 g
2 Prasrtis ) =] Kudava =192g
2 Kudavis *=1 Manika : =384 g
2 Mainikas : =1 Prastha =768 g.
4  Prasthas =1 Adhaka =3Kg7g
4  Adhakas =1 Drona =12Kg288 g
2 Dronas =1 Strpa - =24Kg 576 g
2 Sorpas =1Droni (Vahi)  =49Kg152¢
4  Dropis =1 Khari =196 Kg 608 g
100 Palds . =1 Tula =4Kg800g
20 Tulas =1 Bhdra =96 Kg
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5 . . . . 1 CommonCress . . . B

Chiralta . .

Chirata - - .+ o+ o+ . 71 Conesst bark

Chiratakaddi . . .« o« .« - 7 Corianderfruit . . . . . .
Chirayat . . =+« s " Coriandrum SativumLina . . . .
Chirayata’ . . 5 5 50O 71 Cotton plant Seed . .- .

Chireita . i . 5 5 5 . 71 Country fig . . . . . .
Chiretta . . . . . . . ! Crabssclaw . .

Chirta A 7 Cratacva nurvala Buch Ham I
Chiru boddi o0 e v a 29 Cresol Red 5 5 5 5 SG
Chita . . B .. . . . 29 Cresol Red Solution . . . . .
Chitamula . -« o e 29 lee}Js S :
Chitramula, .« .+« . 29 gllgx; See& 5 o &

Chpram a ) ’ ' I : 2 Cuminum cyninum Linn . .
Chitra oo e » Curcuna longa Limm . . . . .
Chitraka , . o . . . . B Cutchtred . . -+« o + &
Chitrakmula . . . . . 5 29 Cuvanna kumn . .. . ' 5 5

32—364 Deptt. of Health/ND/86
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29
29
29

106

101
170
170
170

“170°

1m
171
1711
101
101
101
171
171
m
103

56

95

113

115
113
58
92
34
29
172
172

117
i15
1712
172
172
172
43
28
78
30
30
67
117

120
172
173

106
106
106
45
70
4“
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Paox Pagr.
(D) Dipyaks . . . . . . . 2,129
5.1 -5 Disodium Rthylenediamine Tetracetate B 171
Dahana . . . . . . . 2y Dithaur ” 6;
Daharakaranfa . . 5 55 5 63 * * . * : . :
Daivaphala 5 5 5 5 5 5 97 Dodda Sompu . . . U J 0 86
DralashvanLai . . . . . . 107 Dog Mustard . . . . . . {
Dalajira . . 3 . a0 . 106 -Dolichos biflorusLinn. . . v 75
Dalcheni . . . 0 5 . 5 112 Dosa . 5 . g 5 5 . . 45
Dalchin . . . . . . . . 113 Dragondorfi’sReagent . . . . 174
Dalchini . . . . . . . 113 Dudhkeri . . . . . . . 78
Dalchinichekka . . . . . . 13 Dusparea S 29
Dalchinichakke . . . . . . 13
Dalechini . . . . . .« 113 . (E)
rchini . . . . . . e 113
g:ruchini e e e e e 113 Bariyo . . . . . . . 62
Dalchini ele e e e e 115 Bdg . . . . . .. 34
Dalchipipan . . . . . . 115 Bdakulapopma . . . . ., 97
Dirusita . . . . . . 13 Bkka . . .+« . . .. s, 10
Deva . . B . . . . 6 Ekkadagida N . B . 5 . 8,10
Davi . . 4 & o« . 32 Bkkegida . . . . . . . 3, 10
DevapusPa . .« + o+« s s 80 Ba « « « « o« o« . . 101
Deveee . . . . . . . 15 Blachi . . . . . . . 101
Dhai . . . .« .+ . . . B2 Blaikall . . . . . . . 100
Dhaiphool . . . . . . . 52 Wakd . . .o o1
Dhafphul . . . . . . :: e 131
gr:lz?::a .. .. '. .. .. 106 Hlettaria CardamomumMaton . . ., 101
Dhana e e e e e 30 Elayachi . . . . . . 101
Dhanawal . 2 . . 9 . B 30 Elechi . . . . . . . 101
Dhane 5 . . . . . 5 30 Eliyalaga . . . 5 5 . . 97
Dhania . .« « « . . 30 Eliyo. e e e e e e 62
Dhanika . . . . . . . 30 Bva . « « « « « . . &
Dhanika . . . . .. 30 Embelia ribes/Burm.f.. . . . 123
.Dhani.wal . . . . . B . 30 Embali . . . . . ) . 45
D e LI L e Emblica officinalisGaertn]. . . . 45
Dhagivalo . . . . ... 30 Emblic Myrobalan .
Dhinyga . - - o+ o+ . . 30 o » 3
Dhinyakea . . '+ « + + . ., 30 Emetlenut. . . . . . 84
Dhatah . . « « .+ . . 32 Eog . . . .« .« . . . €
Dhatri 3 fo o o 3 5 . 4,5 Bosin 5 5 . . 5 3 . 174
Dhitriphala . . o 8 G 4,5 EosinSolution . . . . . ., 174
Dhatuki . 5 5 0 5 5 5 32 Era . 5 0 a0 . 5 5 5 34
Dhava . e PR 32 Brand 5 5 o o © S 34
Dhavadi . . . ... 52 Branda . .« .« o« . . . %
Dhavani . * ° ¢ * < 32,59 EBrandic . . . 5 5 . . 34
Dhavatt . . . . . . . 32 Erando « + .« .« o« . . 34
Dhayatt . . . . . . 3 Erend T 34
Dholisaturdi PR 5 B . . 93 Erikku . . . . . . . 3, 10
Dholitalavan .« . . .. 1 Eriochrome BlackT. . . . . . 174
Dimbirf ... 117 Erragalijery . . . . . . 95
_ Dimethyl Yellow . . 5 5 5 5 173 Brukku . . . . . . R 8, 10
Dimethy Yellow Solution . . ., 173 Hstertree . « . .« o« . . 78
Dinitrophenylhydrazine a5 173 Ether. L e e 174
Dinitro phenyl hydrazine Solution S 173 Ethyl Acetate 5 o o & o 174
Diphenyl benzidine . . . ., . 173 EthylAlcohol . . . . . 174
Diphenyl carbazide . 5 5 5 o 173 Euphorbia neriiolia Linn A 5 . 100
Diphenyl curbazide Solution . PR 173 Bzlapala « + . .« .+ . . 97
Diphenyl thiocar‘bamne . e T 173 Ezilam palai

a . . . . . 9



Fakhazur 5 5
Pebrifugeplant 2

(F)

Ferric Ammonium Sulphate .
Perric Ammonium Sulphate 0.1N ,

Ferric Chloride . .
Ferric Chloride Solution
Ferrous Sulphate , 5
Ferrous Sulphate Solution

Ferrous Sulphate Solution Acid

Fennel fruit .
Ferula foetida Regel .
Ficus bengalensis Linn .
Ficus glomerata Roxb,
Ficus racemosa Linn .
Ficusreligiosa Linn
Pire flamebush . .
Foeniculum vulgare Mill
Formaldehydesolution

.

.

Formaldehydesolution dilute

Fufal . .

Gaba . 5 o =
Gadapurna o o
Gala . .
Galuganji .

Gamar . . -
Geamari . . .
Gambhar

Gambhari . 0
Ganagilamaste . 0
Gandeela . . .
Gandhakachuralu N
Gandhamenasu . .

Gandhamulika . .
Gandharava hasta
Gandhasunthi . .
Gandibuti . .
Gandula .

Ganja .

Ganjagida . . .
Ganjayi
Ganjei
Ganneru
Ganthode .
Ganuga
Garamala .
Garmaio
Garo . .
Gablakachari .
GAayatri . . .
Gel . . .
Gelphala

Geephala . 5
Gheekadava

Ghetuli .
Ghodawaj . . 5
" Ghongeha .

Pace

174
175
175
175
175
175
175

86

49

117
117
17

86
175
176

34
95
41

36
36
36
36
51
64

99
34
99

64
125
125
125
125

109

109

Gonti . . .

Ghritakalmi A 8
Ghrtakarafija 5
Ghunapriya
Ghungchi .

Gilo . 5 5
Gilol

Ginger

Gingerroot

Glycerol Solution
Glycyrrhiza glabra Ling
Gmelina arborea Linn. ,
Gokharu .
Gokhri .
Gokhru
Gokhyura .
Gokshura .

Goksura
Goksuraka . .
Gopasuti .
Goshtam . . .

Gossypium Herbaceum Linn.

GoulKachora .
GrandhiTagaramu
Gua . . . .
Guda Twak R .
Gud@ici . .
Guducika 5 .
Gugal . . .
Gugar . . .
Guggal , ,
Guggala -. 5 .
Guggal Dhoop . .
Guggalu . ., .,
Guggipannu . .
Guggui ., ., .
Guggula . . .
Guggulu . .
Guggulugida .
Gukhura . .,
Gujurati . .
Gukhurkata . 5
Gulagunjee ~ .
Gulancha . .
Gular 5 6
Gulara

Gulgulu

Guluchi

Gulvel

Gumgugul .

Gumbar . .
Gundatigagaddi .
Gundatungagaddi
Gufija

Gurcha

Guriginja .
Gurivinda . 5

Paom.
1]
62
63
22

41

103
103
177
127

38, 40
38, 40
38, 40 -
38, 40
38, 40
38, 40
38, 40
107
76
61

109
9%

113

4
4
4
43
43
43
43

43

43

43

43

43

38, 40
T o101
38, 40
44

41
117
u7
43

41

41

43

36

68

1]

44

22
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Pace Paae
Guvamuri . N . 8 . 86 Horsegram B . . . B 15
Gynandropsis gynandra Lhm. . . . 1 Horsepurslene . 5 . . . 95
Hulagilu . 5 . . . . . 63
o = Hubl . .., 1
HabbulQutn . . .. . . . 67 Hurali L e s 1,75
Habucha . . . . . . . .25 Herhur . . . . . . {
Hakucha Vegja . . 3 o a0 o ‘25 Hurhuria . P L . 1
Halad o o o o a o o 45 Huruli . s P . . 75
Haladhi . . . . . . . 45 Hutdéa . . . . . | 29
Haladi . . . . . . 45 Hutbhuk ., . . . | . . 29
' Halagattigida . . . . s . 78 Hydrazine Hydrate . . . 5 177
Halagattimara . . . ., . . 78 Hydrochoric Acid concenlrated S 177
Halder . . . . . . . 45 HydrochloricAciddilute . . . . 177
Haldhi . . . . . 5 G 5 45 Hydrochoric AcidIron-free . . 5 . 178
Haldi . G0 . 5 . 5 45 HydrochoricAcid, N ., . . . 5 177
Halela - . f . B . . . 47 Hydrochoric Acid, xN . . . . . 177
Halim 5 o o o o ¢ . 28 Hydrogen PeroxideSolution, =, ., 178
Halive . . . . . . . 28 HydrogenSulphide ., . ., ., 178
Halud 5 5 5 5 0 . 5 4L Hydrogen Sulphide Solution . . 5 . 178
Haralu . . . . [ . 34 Hydroxylamine hydrochoride 5 . 5 178
Harapriya . . . . . . 64 Hydroxyalmine hydrochloride Solution . 178
Harar 5 5 . . 5 0O . 47
Maravarna . . . ., . . 120 . I
Harda 5 5 . . . . 47 Ilavarngathely . 5 5 5 . . 113
Hardi . . . . . . . 45 Ilfachi 5 5 5 5 . . . 101
Harida . . . . . . . 47 IndianAloe. . . . , . 62
-Haridrd . . . . . . 45 Indian Bdellium T R R 43
Harijtaki . . B . . .o 45 Indian Cinnamon. . . T o 115
Harre 5 0 9.9 9 9 9 47 Indiangumarabic tree. . ., . 24
Hati A 47 IndianHemp . . . . . 125
Hatiarale . . . . . . 67 IndianInk . . . . . . 178
Havija P S 30 IndianKinotree S 12
Hayagandha . . u . IndianLaburmm. . . . , 7
uayamaraka B . 64 Indian Mallow ~ . . . . 5 . 20
Hedychium Spicatum Heme ex Smlth PR 99 IndianOleander . ., . . , 64
Heel khurd 5 e e e 101 Indian Sarasa Parilla . 5 . SRR 107
Hemidesmus indicus (Llnn R, Br . . 107 IndianSenna . . . . ., 105
Hegamine . . . . . S . 177 IndianValerian , . . . . | 109
Hengu T 49 Indigo Carmine . . . . . 178
Hilteet . . o+ o+ L L 49 Indigo CarmineSolution .~ ., ., 178
Himaja . .« .+ .+ < & 4 47 Inguea . . . . . ., 49
Himsagara . + .+ .+ 90 Todine O U 7
Hin . . e e 49 Iodine,0.IN . .Y . .. . 179
Hindisana . .« o+« . . 105 IodineSolution . . . . . ., 79
Hing . - - o o+ e 49 Ingu - T 49
Hingda . d . . . . . 49 Irattimadhuram . . . . . 127
Hingu R 49 Tteit@al) . . .« .« . . . 95
Hi}g hing . 3 5 . 5 5 5 49
}iirda G . K . . . . 47 J
Hirdo .+ + « o« o+ o+ . 47 Jada 50 E s 34
Hireda . . =« - o« < . 47 Jadhikai . . . . . ., 53
Hiremaddindgida e e e 15 Jadhikkai . . . . ., 53
Hittaga o« -+« . . 90 Jadikai . . . . . . . 53
Hittulaka . . 5 5 o "o o 90 Jafal 5 S 5 5 06 o 53
Hogweed . . . « e . . 95 Jagnadumur . B . . . . 117
Holarrhena antidysenterica (Roth) - . . 78 Jain . o . . . . . 129
Holon A . R 28 Jaiphal . . . . S 5 53

Honge 5 . 5 5 5 5 5 63 Jai_phala 5 5 5 . 5 . . 53



Jaitrl .
Jaijikai
Jajikaya
Jajnadimbri
Jalashiuli
Jangedumuru
Jantughna .
Jari
Jastimadhu
Jata ’
Jatamamst .
Jatamamsi |
Jatamanchi
Jatamangshi
Jatamanji
Jatamansi .
Jatikkai
Jathikkai
Jatika
Jatikkai
Jatila
Jatimadhu .
Jatiphala .
Jatiphala
Jatisasya
Jauzbuwa
Jauz-ul-Qui
Javain
Javan
Jaykai
Jayapateri .
Jayavandha
Jayfar .
Jeerakam
Jeeru.
Jequirity
Jestamadu .
Jesthamadh
Jesthimadhu
Jethimadh .
Jethimadha
Jethimadhu
Jesihmard .
Jevain
Jilakarra
Jilledu

Jira

Jirage
Jiraka
Jiraugi
Jirautmi
Jiru

Jirum
Juani . .
Jvalandkhya
Jyeshtamadhu

Pacs
53
53
53

117
109
117
123
17
127
51
51

51
51
|51
51
53
53
53
53
51
127
53
53
53
53
84
129
129
53
20
20
53
106
106
44
127
127
127
127
127
127
127
129
106
8, 10
106
106
106
106
106
106
106
129
29
127
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Kaanam . B N
‘Kababchini

Kabab cheni

Kabab chini

Kabila

Kabri

Kachalu

Kachara

Kachera

Kachinamara
Kachanar . 5 .
Kachnar 5 .
Kachoor

Kachora

Kachri

Kachur .
Kadachhal .
Kadajemudu

Kadu chiraita 5
Kadukkai . 5 B
Kaggali .
Kaggalinara . 5
Kaheru

Kainch . .
Kairata . .
Kakadashing

Kakada shringi
Kakada Shrungi ,
Kakadasingi

Kakad shingi 5
Kakananti , . .
Kakarasingi . .
Kakar . 5 .
Kakarsingi . 5 5
Kakdasrngi

Kakkar . .,
Kakke 5 .
Kakkedai . . .
Kakkegida . .
Kakkemara

Kakkola

Kakkol

Kaknasinghi

Kalad

Kalajira

Kilanusart .
Kalanusarikd

Kala Sohaga

Kalathi, .

Kalaunji . .
Kalaunji jire

Kalaya .

Kalazira . . .
Kalejire

Kalichad .

Page

@

58

58

66

56

73, 119
109

109

62

75

119
119

75

75

73, 119
73



24

PagB

Kalinga . . 5 5o o ¢ 78 Kankatika . .
Kalipath @ . 5 5 5 5 5 92 Kankeli
Kaljira 5 5 5 . 5 . 5 73 Kankol . .
Kalkephul . . . . . .. 64 . Kankola

. Kalli-. 5 5 8 . s - . 100 Kankolaka .
Kgllorvanchi . . . . . . 90 Kankalika . .
Kallurvanchi . . . . . . 2 Kansaki
Kallurvanni RS- S S 920 Kantakar
Kalobaval . . . . . . . 24 Kantakari .
Kalongi . . . . . . . 119 Kantakari chunda
Kalvanji . 5 5 5 5 5 5 119 Kantakarika
Kalon jieern . . . . . . 119 Kantalo
Kalounji . . 5 . 500 5 119 - Kantalothor
Kamala . . . ¢ e . . 55 Kanthagana
Kampladina . . . . . . 66 Kanthagan .
Kamalagundi . . . . . . 55 Kanuga L.
Kameelak + . . . . . . 55 Kanyastara . ., .
Kamila . 5 5 5 5 . 5 55 Kapasa .
Kamla gudi g 5 5 . . . 55 Kapasia
Kampila . . . . .« . 55 Kapila . . .
Kampila . . . . . . . 55 Kapilathette . .
Kampillaka: . . . . . . 55 Kapilo . .
Kampillagm . . . . . . 55 Kapoor Kachara .
Kampipale. . . . . . . 55 Kapura kachari .
Kampippala . . . . . . 55 Kapur kachali
Kampgu . 5 5 . 5 5 5 94 Kapur kachari
Kanabindhic . .. . . . . 92 Kapur kachri
Kapagalu . . . . . . . 64 Karaka
Kanagile ol 09 o . . . . 64 Karakkaya .
Kanaira . . . . . . . 64 Karampu . . .
Kanaii . 5 5 5 5 5 5 63 Karanj
Kanajo .’ 5 8 5 63 Karaiiia

» Kangveeram SR . . 5 . 64 Karanjaka . . )
Kancan . . . . . . . 56 |
Kancanara . 5 . . . . 5 56 Karavi *
Kancanaraka . . . . . & 56 Karavira
Kanchavala' . . . . . . 56 Karayampoovu
Kanchan . . . 5 5 5 . LT Karbira .
Kanchana . 5 5 . . 5 5 56 Karbogalazisi
Kanchanam . . .. . . 56 Karedhium
Kanchanar . 5 . 8 . = B 56 Karen
Kancl;avu S . . 5 . : lz;z Karena
Kanchnar . 5 . . . . 5 .
Kandangatd . . . . . . 59 Ka'f. :
Kandanghathiri . . . . . . 59 Karibola
Kandankatri . . . . . 59 Karigeerige
Kandiani P 5 S . . 59 Karigidda .
Kaner b . e 5 5 5 5 64 Karigobli ,
Kanera 4+ . « o« 5 5 64 Karijali . . .
Kanghi . . 20 Karingali . .
Kangi - 5 5 5 5 5 '20 Karinjirakam
Kangibooti’ 5 5 5 5 . 5 20 Karinjeerakam
Kanher . . . 5 o =& . 64 Kariyata .. . .
Kaniar . . .« .« . . . ‘ 64 Kariyatun . . .
Kaniara . . . e 5 . . 56,64 Karkata . . .
Kanivish .1 . 5 5 5 5 5 53 Krrkatalga Shrungi
Kankdashringi . . . . . 66 Karkataka stingi .

Kankalimara . 5 5 5 5 5 14 Karkata Sringl .

Pace

20

14
&8

58
38
58
20
59
59
59
59
100
100
43
43
63
62
67

28, 55
53
55
9
99
99
99
9%
41
47
80
63
3
63!

73, 119
84
24
24
70
73
73, 119
)
71
66
66
66
66



Karkata sringi | .
Karkoki]

Karnja

Karondhium
Karondium . .
Kiarpasa . .
Karpasi
Karpogalarisi
Karpokarisi

Karuaini

Karungali .
Karungkali
Karunjiragam
Karunjiraka
Karuhjeorakam .
Karuvapatta . .
Karuvapattai
Karuvapatta patram
Karuvel

Karuvelam .

Karvir

Kasara . . .
Kasela 5

Kasgeru . 5
Kageruka . .
Kaseru Kanda
Kaseru kawda
Kaseruva

Kashmari

Kasmaji

Kasmarya .

Kasola .
Kasuregadde .
Katali 5 5
Katai . .
Katan . 5
‘Katavedana : .
" Katcholam. .
Katchooram
Kataringani. .
Kath . 5 5 .
Katho . .
Kathgular . . .
Kathilla

Kathe . .
Katki 5 . 5
Kattathi . . .
Kattalari

Kattati . 5 5
Kattatipoo . .
Kattazhi . . 3
Kattusatakuppa .

Katukka . . .
Katuri 5 . .
Katuvan . . .
Kausika . .
Kavalia . .

Pace

66
25
63
92
92
67
67
25
25
63
70
70
73, 119
]
73, 119
113
113
115
24
24
64
68
68
68
68
68
68
68
36
36
36
68
68
59
59
19
39
99
9
59
76
70
117
95
70
69
32
64
£ )
32
62
86
47
9
20
43
1
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Kaviri
Kayam
Kayastha .

Kazhi Muthanga

Keezhanelli
Keora .
Kervan ,
Keshura
Ketaki
Ketki .
Kevada .
Kevado
Kewda
Keyumandar
Khadira
Khair
Khaita
Khalva
Khambhari
Khapat
Khaparkhuti

Khar-e-khusak khyrd

Khattan
Khayar
Khayera
Kher . .
Khera B

.

Khiyarshambar

Kia .

Kichili Kizongu

Kieselghur .
Kikar g
Kikkar
Kinkirata: ,
Kiraita .
Kirambu

Kirataka .
Kiratatikta .
Kirdtatiktaka
Kirayaihu .
Kiraggulla .
Kishneez .
Kizanelli .
Kizhkainelli
Kodasige .
Kodisapala
Kodiveli
Kogad 5
Koggigida,.
Kollu 5
Komma
Kommeberu
Kondapindi
Konna .
Koovalam .,

Pagr

70
49
47

111
69
78
68
69
69
(14
69
69
56
70
70
7¢
75
36
20

38, 40
95
70
70
70
70
70
69
99

179
24
24

71
80
7
7
7

59
0
111
111
78"
78
29
78
70
75
95
95
90

27



Korach . N
Korphad . 3
Koshtham . .
Kothambari bija
Kothambpatayari .
Kothigadde
Kothimbir .
Kottam 5
Kottamalli virai .
Kramuka
Kréanu
Krihunzur .
Krisnjeera .
Kritamalam
Kriyangalphali .
Krmighna .
Krmihara .
Krmiripu
Krsnajiraka.
Krtamala
Ksanada
Ksudra .
Ksguma

Kud

Kudha

Kulattha
Kulattha
Kulathi

Kulitha

Kulthi

Kumatiras sambhava .

Kumhar . .
Kumpil 3
Kumishan .
Kumizhan .
Kumizhu
Kunch
Kundamani.
Kudasapalai .
Kudha

Kudo 5
Kunni .
Kunatimani
Kuntri

Kur .

Kura o
Kuraiya .
Kuranji vamu
Kurasukk . B
Kurathi

Kurchi

Kural . .
Kushfal . .
Kustha . .
Kustumbura 5
Kutaja e .
Kutakappala .
Kuth .« .
Kutha 5 .

Pace

63
62
76
30
30

30.

76
30
94
29
73
73

123

123 .

16,

76,

226

Labanga
Lactic Acid
Lactophenol
Ladhi1

Lahan veldoda
Lala puiruni
Lalchandeur
Lalpunarnava
Lan

Laung
Lavang
Lavanga .
Lavangalu .
Lavangam .
Lavangabatri
LavangabDatta
Lavangapattai
Laving

Lead Acetate

Lead Acetate Solution

Lead Nitrate

Lead Solution Stendard

Lead ward .
Ledar

Lepidium Sativam Linn

Linseed

Linum Usitatissimum Linn .

Liquorice root
Liquid Paraffin
Litmus

Litmus Paper, Blue
Litnmus Paper, Red

Litmus Solution.
Lochan
Lodhuga
Lodhpathani
Lodh .

Lodha
Lodhar 5
Lodhra .
Lolesara |
Lolesara satva
Long . .
Lose .
Lovalsara .

Mabli
Machamber
Madana
Madanaphala
Madanfal .
Madanphala
Madani
Madar %
Madartree |
Maddale .,
Madhika .
Madhuparni

PAaGe

180

180

125
8,10

121
41
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Page Pacr
Madhurikd . B f B 5 . 86 Methy! Orange Solution . 5 . . 183
Madhuyastt I N . 5 . 127 Methyl Red B . . B P 183
Maen 5 5 . . 3 5 5 84 Methyl Red Solution 5 . o o 183
Maena 5 5 5 3 . 5 . 84 Michir Kand . 5 5 5 . . 38,40
Magenta Basic . . . 5 5 . 180 Milkhedge , g 5 0 % g 5 5 100
Magenta Solution Decolorised . . . 180 Mindhal 5 . 5 . . . 84
Maggare kayi . . . 5 . 5 84 Mindhar 5 5 5 5 . go 84
Maggrekai . 5 5 0 5 5 . 84 Mindhiaval . 0 5 . 5 . 105
Magnesium Carbonate 5 . 5 5 181 Mindhol . 0 5 5 . 5 5 -84
Magnesium Sulphate . . 5 3 5 181 Misi 5 5 0 5 . 5 5 86
Magnesium Sulphate Dried . 5 . 5 181 Migreya 5 5 5 5 5 5 86"
Magnesium Sulphate Solution, Ammonical . 181 Mithogokharu . ., . , |, 38,40
Mahausadha . . . ., 103 Mogali 5 %5 a2 o o = 69
Mahidhatrika . . . . ., 111 Molisch Reagent . .. . ., , | 183
Mahisaksa . . 5 . 5 . . 43 Mordant Black 11 . . 5 5 . 183
Mahisaksiguggulu ., . .., 43 Mordant Black 11 Mixture . ., ., 183
Mabhishaksa guggulu . . . . . 43 Mota Kalajira . . . . . 114
Mabhishaksh B . . 5 . . 43 Moto satodo . . . . . . 95
Mahpat .= . . . . . R 115 Mountain ebony . . . B 8 . 56
Mainphal . . . ., ., . 84 Mranga kaya . . . . . 84
Mainaphal . 5 5 5 5 . . 84 Mudiraa . 5 g 5 . . . 15
Maishakshi guggulu . . . . | 43 Muwda .- . ., ., 20
Malamkarakka . . . .. . 84 Mudragida . . . . . |, | 20
Malankara. . .+ . . . 84 Mwgm . . . ., ., 82
Malli . . . R . . . R 30 Mukurattai . . . 5 . 5 95
Mallotus philippinesis. . . . . . 55 Mulaka . . . . . . 59
Mamsi . . PRI . s 51 Mulathi ., 5 5o 5 127
Manasa sij . . 100 Mulethi 5 . . . . 127
Manchi . . . . . . . 51 Muleti ., ., , ., 127
Mandibattal . . . . . . 109 Multhi .. ., ., 127
Mandibattalu . . . ., 109 Mugi] (shihappn) . . . ., g3
Mandyavanthu .- . . . . 109 Murukanina kalli . . ., | 100
Monga kaya . . . . . 84 Musabara . . . . . 8 . - 62
Mangaraila . . . . . 119 Musabbar S 62
Mangarikai . . . . . 84 Mushkbala . . 5 5 . 5 5 109
Manjal e e 45 Mushkobala C e e 109
Manphal . . . . . . . 84 Musimbaram . . . . . . 62
Maralingam . . . . . . 120 Mussabar . . . 5 5 5 8 62
Mareda . . . . . . . 27 Myristica fragrans Houtt, . 5 : 5 53
Marri . . . . . . . 88 Myrobalan . 5 5 . 5 5 3 47
Marukkarai 5 5 o o o 5 84 '
Masina . . . . . 5 5 19 N
Mattamavu . . . B . . 120 Nagara . . . . . . . 105
Mauri 5 5 . . 5 5 5 86 Naivalai . 5 5 5 5 0 . 1
Mayanaphal 5 5 5 G . 5 84 Naktihva . . 5 5 . . . 63
Medi . B ¥ . 5 . 117 Naktamala . s B . . . . 63
Mercuric Chloride . . . . . 181 Nalebevu . . . . . . . 71
Meruric Chloride 0 2M . . . . 181 Nalipuruni 5 . 5 . . 5 95
Mercuric Chloride Solution . . . . 181 Nallajeela karra . . s . . 73
Mercuric Oxide Yellow . . 5 . 181 . Nallajila karra . 5 5 . . 5 73
Mercutic Potassium Todide ., . . qg3 Nallatumma 5 o ¢ o o = 2%
Mercuric Sulphate ., . 5 182 Nalvelai . . . . e 4. 1
Mercuric Sulphate Solution . -, ., | 182 N.madaveru . o . o, , . 107
Methyl Alcohol . . .0 ., 182 . Namadabera . . . ., , | 107
Mothyl Alcohol Dehydrated . . . | 183 Nanagokharu . . . , , ., 38,40
MethyleneBlue . . . . . 183 Nampnar , . . T 107
Methylene Blue, Solution . 5 . G 183 Nannari 5 5 . 5 3 5 107

M hylOrange . B 5 . 183 Naphthol . . . . ., . . 183



Naphthol Solution
1-Naphthylamine . 5

Naptithylamine—Suiphanilic Aci

Naram belesoppu

.

.

Nardostachys Jatamansi DC.

Nardus root . 5
Naruneendi .
Nata . . .
Nata karanja .
Nayeetulasi 5 5
Neermatalam
Neervalamara . .
Neggilamullu

Neggilu .
Nelaavare . 8
Nela ‘Aavariake . .
Nelagulla . 5 .
Nelamulaka 5 R
Nelanelli

Nela usirika
Nelavarika

Nela varike.
Nelavemu .
Nelaveppu . .« e
Nelli . . R
Nellikka

Nellikayi .

Nellikkai

Nerinjil - 5 5
Nerium indicum Mill
Nerunjil .
Nidigdha . . .
Nidigdhika . . e
Nigella sativa Linn.
Nigellaseed
Nilamakanjiram .
Nilapponnai

Nilavaka

Nilavembu

Nilavemu . 5 5
Nisd . on G 5
Nisi . 5
Nitric Acid

Nitric Acid Dilute
Nitric Acid, xN .
2-Nitrobenzaldehyde
Nivadung .
Nypadruma

Nutmeg 5
Nyagrodha . . .

Oma . . .
Omakki . 5 .
Omam 5

Onva . . 8
COorpam . . 5

.

.

s
3

s 2 0~

PAGE

183

183

182
A0V,

51

51

107 -

. 63,109

120
120
38, 40
38, 40.

2,129

2,129
129
129

28

Oova . 5 . .
Oudalgida . .
Oudumbara N 5
Oxalic Acid . ' .
Oxalic Acid,0*IN .

Pachotti . 3 .
Pad . . . 5
Padali . 5 B
Padh . 5 .
Pahadavel . . 5
Pahadavela 5 8

Paharrel . A
Pakala .
Pakhanabheda . .
Pakhanbhed . .
Pakhda . . p
Pakhumaram .
Pakku . .
Palakodisa . . .

Palankasa . . .
Pallerukaya 5 5

" Palleruveru . . :

Pambadana
Panamadhuri

Pancangula 5

Pandanus tectorius Soland ex. Parkinson -

" Pandharejire . .

Pandhrakuda . .
Pang . . . 5
Panjik: 5
Panmauri , .

' Pparinjeeragum .

Paruttikkoottam .
Pasanaberu . .
Pagapabheda . .
Pasanbedi . 5 .
Pashadvel . .
Pashanbhed

Pashanbheda . . .

Pashanabheda o
Pashanbhedi . 5

' Pasugandhd 5

Pasupu . .
Patha
Patha
Patharcura
Patharkuchi

Pathya 5 5
Patra . .
Patrankur .
Pattiginga . 5 5
Pattika lodhra
Peddajilakarra
Pedipidika .
peggummadi
Peggummudu . 5
Permerugadda . .
Peraal . . .

. 184

. 38, 40



Perumbu kalli . 5 .

Perungavam

Petari a . . :
Petroleum, light 5 5
Phenacetin . . 5 :
Phenol . . . .

Phenol, Lignified .
Phenol Red 5 5 .
Phenol Red Solution . .
Phenolphthalein . 5
Phenolphtoalein Solution
Phluroglucinol .
Phloroglucinol Solution
Phosphoric Acid . 5
Phosphoric Acid, xN . G
Phosphoric Acid Dilute
Phuldhava . 5 3 .
Phyllanthus emblica Linn. .
Phyll nthus fraturnus webst
Phyllanthus niruri Linn, .
Piashala . .

Pimpal 5 5 5 5
Pinana malaka . .
Pipala .

Pipalo 5 . 5 5
Pipal . o 5

Pipaltree . 5 5
Piparo 5 .

piper Cubeba Linn. . .
Ppiperazine Hydrat . .
Piplo . . . . .
pippal . -

Pipp&la 5 5 5

Pistacia integlrrima Stwe ex. Brandis

Pitasala PN 0 .
pitasdra . . 5
Piyasala

Plumbago zeylanica Linn, .
Pongamia pinnata Linn. Merr.

Pongana . 3
Pookaitha . 5
Poolankizanga . 5 5
Pophal 5 3

Potassium Antimonate

Potassium Antimonate Solution
Potassium Bisulphate . .

Potassium Bromate

Potassium Bromide . .
Potassium Bromide, 0-001N
Potassium carborate . .
Potassium Carbonate Anhydrous
Potassium Chloride . .

Potassium Chromate

Potassium Chromate Solution
Potassium Cupritartrate Solution
"Potassium cyanide .

229

Pace
100
49
20
184
185
185
185
185
185
185
185
185
185
186
186
186
32

111
111
12
17
59
17
17
17
17
17

186
17
17
17
66
12
12
12
29
63
63

69

99
94
186
186
186
187

187 .

187
187
187
188
188
188
188
188

Potassium Cyanide Solution Lead-free
Potassium Dichromate .
Potassium Dichromate Solution .
Potassium Dichromate Solution 0-IN
Potassium Dihydrogen phosphate’ .
Potassium Ferricyanide 5 .
Potassium Ferricganide Solution .
Potassium Ferrocyanide . .
Potassium Ferrocyanide Solution
Potassium Hydrogen Phthalate
Potassium hydrogen Phthalate 0-02M

Potassium Hydrogen Phthalate 0.2M

Potassium Hydroxide - . .
Potassium Hydroxide xN . .
Potassium Hydroxide Solution
Potassium Iodate 5 5 .
Potassium Jodate Solution :
Potassium Iodate, 0,05M . .
Potassium Iodide . . 5
Potassium fodide M . . .
Potassium Jodide and Starch Solution
Potassium Todide Solution
Potassium Iodo-bismuthate Solution

Potassium Iodo-bismuthate Solution Dilute

Potassium Mercuri-iodide Solution

Potassium Mercuri-Iodide Solution, Alkaline .

Potassium Nitrate. B . B
Potassium Permaganate 5 5
Potassium permaganate Solution .
Potassium permaganate 0 -1N

Potassium tetraoxalate . 8
Potassium Thiocyanate
Powder, zinc . . 5 5

Psoralea carylifolia Linn. . .
Pterocarpus marsupium Roxb. .
Ptycholis -ajwan DC.. . 5
Piga 5 PR . 5
Pulaijali 5 5
Puloharda . B
Punarnavi (Rakta)

Punarnava .
Pungan . . . . 5
Pungu . 5 5 5 5
Pura 5 . 5 5 .
Purging cassia . . 3 .

' Q
Qarnful 5 5 5 5 5
Qinazb 5 5 5 5 5
Qust . .

-

Rajanaka . 5 5 . 5
Rajani . . 5
Rajataru 5 5
Rakta kancana . 5 . .
Raktakanchana . 5 5 .
Raktapunarnava , s 5%

Pace

188
188
188
188
189
189
189
189
189
189
189’
189
189"
190
190
190
190
190
190
191
191
191
191

" 191

191
191
191
191
191
191
192

192

19g
25

12

129
94

24
47
95
95
73
63
43

80

125

76

55
45

56
66
95
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PAGE ‘ ‘ PAGE
Raktika . . .« oo W 44 Satawana . . . . . . . 97
Ramatha = . . 5 : ' . 5 49 Sathi . S 5 . . 5 . 97
Randhuni . o 5 SR 2 Sathikkai . . 5 5 . . 5 53
Randia dymétorum Lam, . . .. . 84 Sati . . . . .. .. 99
Ranga punarnabha . . . .. . 95 Sathi. . . . . . . . 99
Ranji 5 0 0 . e . - 17 Satodimula o 0 5 . 5 5 95
Rara . . R .. 5 . 5 84 Satthukkathazhai . 5 5 . . 62
" Rati . 3 5 . S e e 44 Satvan . . . . 5 5 5 97
Ratri. v o o o e o a 45 Satveen . . . . e 97
Ratti . . .« o« o« . 44 Saunf . . ... 86
Ravi S - ER R T: 8,10 -  Saussurea lappa C.B. Clarke 5 o o 76
Ravichettw . . . . . . . 17 Scirpus kysoor Roxb, . . . . . 68
Rela . .  «  « « « .« 7 Screwpine . -~ . .- . . . . - 69
Rend. . . . Ce . 34 Seasame oil . , . . 5 o ¢ 192
Resorcinol .  « « . . . . 192 Sehund © . . . . .. 100
Resorcinol Sofution . . . . . 192 Semeagare . . . . .. . 19
Ricinus comminis Linn. . . . . 34 Sema . . .. ... 105
Ringani . . . .« . .. 59 Seenakochora . . . . . . 99
Rodhra . . . . . . . 82 Seendal . . . . . . . 41
Risyaproktﬁ R A . . . . 20 Seendilkedi . . . . . . 41
Rubu T . . 34 Seetalachini. . . . . . . 58
I 8,10 Shabajeerige . . . . . . 73
Rumbal . . . . . . . 117 Shahajia . . . . . . . 73
Rung . . e e e . 80 Shejira . . . . . . . 73
: Shabjiron . . . . . . . 73
s Shameeruka - . ] B 5 . 24
Sabara lodhra . . . . e 82~ Shantikayi . 5 5 5 5 5 . 26
Sadajira . . . . . . 106 Sharakkonrai . . . 5 5 5 5 7
Saddphala . 8 . . . . . 117 Shati . . 8 - . . 99
Safed jira . T P 106 Shatranja . .« . . . . . 29
Safed zoor , B . . . . . 106 Sheeragam . . . . . . . 106
Safranin - . 3 5 5 5 . 5 © 192 Sheetraj hindi . 3 5 5 5 5 29
Safranine Solutio . 8 . . 5 192 - Shendri . . . . . . . 55
Sahasara Ce e e e 62 Shilikha . a o o o o ¢ 47
Sahasravadhi . . B . . B 49 Shimai shambu . . . . . . 73
Sak . . 5 . . . 5 . 24 Shivan 5 G 5 5 5 i 5 36
Sakra . P . . . . 78 Shvani . . . . . . . 36
Sampika . . . . . . . 7 Shivanigida 5 "0 o o o = 36
Sanadika . B .. 5 ' . 95 Shombu . . . . 5 N . 86
Sanapati . B 5 8 . . 8 105 Shonkainch . 5 . . . . 44
Sanaya . . . . . 8 3 105 Shonth . . B B . . . 103
Sanna elekulu . . . . ., 101 " Shrimudrigida . . . . . . 20
Sasnnamakhi . . 5 5 5 3 105 Shulte 3 5 5 5 5 5 5 1
Sannaneggia . . . . . . 38 Shunthi . . . . .. 103
Samayalakki . - . . . . . 101 Shveta shariva . . .- . . . 107
Septacchadd . . . . . 97, Siber. . .. .. ... 62
Saptahvd 5 . . 5 . 5 97 Siddhilata . 5 5 5 5 5 5 41
‘Saptaparpa 5 5 5 5 5 T 97 Sidhi . 5 3 3 5 . 5 5 125
Saptaparni 0 5 . . 5 5 97 Sigappu mandarai 5 5 5 5 5 56
Sarakonrai T Sihappu mantarai* . . . . . 56
‘Sarakkondi 5 5 . . . . 7 Sikhi . L, . . . . . 29
Sarakkonn%l 5 5 5 . . 5 7 ) Silibheda . . R . . . . 9%
Sarakkonrai . . . . . 5 7 - X
: Silica Get . 5 . . . . . 193
Sarnapatta . 5 o SRS . . 105 .
Sarate 5 5 . . o0 5 . 38,40 Silpbheda . - R * . . 90
Sardchini . . . . . S 58 Silphara . . . . . : . 90
Sariva . . . . . . . 107 Silver Carbonate . 5 5 5 . . 193
Sarki . 3 5 . 5 . . 67 Silver Nitrate ., B 5 5 5 5 193
Sarooplaachi 5 . 5 . . 5 101 Silver Nitrate 0-1IN . o oo 5 . 193

Satamng . . . . . L 97 Silver Nitrate Solution. . . . . 193



Siruelam . E B B B .

Sirupilai . . v .
Siva . 5 . .

Smal fennel 5 . ' 5 .
Smooth leaved Pongamla .,

Spa . 5 5 5 5 5 5
Snuhi 3 5 . 3 5 N
Snuk . 3 B 5 5 . 5
Sodium Bicarbonate ) G
Sodium Bicarbonate Soluiton |, .
Sodium Risulphite . 3 g 3

Sodium Bisulphite Solution . ., - .
Sodium Carbonate . 5 5 .
Sodium Chloride . 5 5 5
Sodium Cobaltinitrite . 5 5 5
Sodium Cobaltinitrite Solution .
Sodium Diethyldithiocarbonate . .
Sodium Hydroxide =, . . 5
Sodium Hydroxide, xN 5 5 .
Sodium Hydroxide Solution . . {
Sodium Hydroxide Solution Dilute
Sodium Nitrite . 0 .0 5 5
Sodium Nitroprusside . . .
Sodium Peroxide S 5 .
Sodium Potassium tartrate . . .
Sodium Sulphite . . 5

Sodium Sulphite Solution . .
Sodium Sulphite, Anhydrous. . 3
Scdium Thiosulphate . .
Sodium Thiosulphate, 01N

Sogadeberu 5 5 5

Solanum surattense Barm, f.

Solanum Xanthocarpum Schard & Wendi,

Somraji . 5 5 . 5 5

Somarijid . 5 . . .
Sonamukhi 5 . 5 5
Sonapata . 5 5 . 5 5
Sonarco . 5 5 . . .
Sondala . & 5 5 N
Sonth . . . K 5
Sonthi . 5 . q e
Sopari 5 5 5 3 .
Sophagni

Sopu . 5 5 5 5 5 .
Sothaghni . . 5 . . .
Spari . . . . . . .
Spiked ginger lily

Sriphala . . .,
Sriphal 5 5 5 5 .
Srigavera . . .. .
Sragi 7 . K . .

Stannous Chloride .

Stannou Chloride Solution o

Starch, Soluble

Starch Solution . . .
Sthulajiraka 5 5 .
Sadcikdpuspa . o 5

SudanRedG . . o, . |
Sudhad .

Pace
101

105
105

103

197
100

231

197

Sugandhabala o

Sugandhamaricha 5 .

Sugandhi pala
Sukku 8 5 .
Siiksmaild . .

Sulphamic Acid- . .
Sulphuric Acid .

Sulphuric Acid Dilute ,

Sulphuric Acid, Chlorine-free
Sulphuric Acid, Nitrogen-free
Sumbul-ul-teeb . B
Sunamyki ., 5 q
Sunari 5 . 5 8
Sund ., 5 5 B 5
Sundh 5 B 5 5
Sunnamukhij 8 5 g
Sunth . 5 5 5
Suntha 5 . , 5
Sunthi . 5 5 .

Sunti 5 5 . .
Supari 3 . . .
Sugavi s .,

Svadamstra 5 5 R
Svarnamukhi
Svarpapatrf . K
Svetajiraka .

Svetasariva 5 g
Swertia chirata Buch Ham. .
Sympplocos bark . .

Symploces racemosa Roxb, .
Syzygium aromaticum Linn, ,

Tagar . 5 . .
Tagara . 5 . 5
Tagarai . : . .
Tagar ganthoda . . 5
Tagar gantho 5 8

Tagarpaduka . 5 G
Tajpater . 5 5
Tailed pepper

Takkolam .

Talehuvu . .

Talvani .
Tamol 5 . .

Tamalak{ . ., |
Tamalapatra 5 0
Tamrapushpi . .
Tamrapuspi 5 5 .
Tamul 5 5 5 5
Tannikka

Tapana

Taratej . . .
Tarekai . ., |
Tartaric Acid

Tatire

Tattiripuvu . . .
Tazhai . .
Tejpat . . 5
Tejpata

Tejpatra 8

Tella Jilakarra

Pace

109

107
103
101

197
197
197
197

51
105

103

38, 40

111
115
32
32
94
26
8,10
28
62

197

32
32
69
115
115
115
106



Tella sugandhi .
Terminalia belerica Roexb.
Terminalia chebula Retz.
Tezpat 5 5 0
Thakaram . . .
Tharrikkai .
Thanikkaya. . .
Thioglycollic Acid .
Thippatesga . .
Thohar . . .
Thor . 3 5
Three leaved ca]m' .
Thuhar . . B
Thumma

Thumpokkoduveh 5
Thuthi . . .
Thymol .

Thymol Blue .
Thymo! Blue, Solution

Tilvan . 5 5
Tilavana .

Tilvant . . .
Tinnevelly senna .

Tinospora N .
Tiriospora cardifolia (wllld)
Tirita . . .
Tisi . . . .

" Titabahak . . .
Titanous Chloride

.

Titanous Chloride Solution .

Tokamiriyalu - .

Trachyspermum ammi (Lmn) Sprague .

Traikantaka .
Tribulus terrestiis Linn.
Trikanta . 5
Truti . 5 . 5
Tula . B . .
Tundake§i . 5 0
Tuprilata .

Tarmeric .« o
Turube . 5 5
Tusi . .
Tutti .«
Tutturubenda . #
Tvak . 5 5 5
Tvakpatra . B 5

Udumbara . 5 .
Ulavalu . 5 8
Uma . 5 5
Umarado . .
Umardo . . 5
Umbro . 5 5
Umber « & 5
Umerd: S

- Ungu 5 e 3
Unu.. . . .

.

.

PAGE

107
26
47

115

109

26

197
41
100
100
120
100
24
29
20
198
198
198

105

C 117
75
" 19

17

117

17

117

117+

6
g
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Upakufici . .
Upacuficiki .

Upalsari ., .,
Upleta 5 . .
Urabam . . .,
Uram N
Urebam ., ,
Urubu .

Ushbah . .
Ushba Hindi . .,
Usirika, ., .

v

Vaalimilaka .
Vachaka . .
Vad . . .
Vadalo . .
Vael . .

Vagasariva .
Vagharni .

Vahni . .
Vahnijvala . B
Vajigandhi
Vajradruma

Vakka .

Vakudu . .
Valjawain .
Valeriana wallichii D. C
Vaalmilaku 5 A
Valmilagu . . .
Valmulaku

Vaminta . 5 .
Vamu . . .

Vanjula punarnava .
Vankuruntott . .
Vansa. . . .
Varana 3 5 .
Varanga . . .
Varano

Vardhipatraka
Variyali .
Varsabhu . 5 .
Varur E B .
Varupa '

Vasa .

Vasaka

Vasambu

Vasuchimuli 5
Vat . . . .
Vata . 5 . B
Vatari 5 .
Vatgach ., .
Vatsaka . ., .
Vattatiruppi . .
Vavading . 0 5
Vavding . . 5
Vavaring . g .
Vayavadang B .
Vayavarna . 5 .

S 123

PaGe
119
119

107

122

109
58

“ss

129
95
20

122

120

115

120
75
86"

120
120
122
122

122

88
88

88
78
92

123

oo 123
3 123
120,
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Pacr Pace
Vayavidanga . 5 5 o o 3 123 w v
Vayinta . . . .+ .« . 1 Water. . e e e e e 198
Vayuvidanga . . . o 0 5 123 Water, Ammonia-free . 5 5 5 3 198
Vayuvidangam . . . . . . 123 Water, Carbon Dioxide-free . . . . 198
Vayuvidangalu . . 5 o 0 5 123 Water chestnut . ., . 5 5 5 . 68
Vayuvilanga . .+« . . 123 Withania somnifera Dunal . . . . 15
Vayuvilangam . . . . . . 123 Woodtordia fruticosa Kurz. 5 o o 32
Va yvrno . 5 . 5 5 5 5 120 <
Vegisa 9000 R OE OO ie XylenolOrange . . . . . . 198
Velehi oo e 101 Xylenol Orange Solution . . . . 198
Vella . . . . o o« . 123
Vellakoduveli . 5 5 5 5 . 29 Y
Vellirukku I Yagnadumur . . . . . . 117
Vellilathi . . . . « .« . 82 Yagyadimru 5 o o o o =© 117
Velilothram . . . . . . 82 Yamani . . . . . . . 2,129
Uvelleda . . . . e e . 1ot Yemdniki . . . . . . . 129
Velutha Karuvelam . . . . 2 Yashtimadbu . . . . . . 127
Velvet leaf . . . . CI . 92 Yasti 5 5 o 0 oo 02 o 127
Venga . . . .+ . o £ Yasikd . . . . . . . 127
Vengai . . 12 Yastimadhu o o o a9 a ¢ 127
Vemivel . . . . . 92 Yagfimadhika . . . . . . 127
Vennannari e e e e 107 Yatyahva . . . . . . . 127
Vibhita . . - . .+ - 26 Yavan . . . . . . . 129 -
Vidang . . . .+ . s 123 Yavani . . . . . . . 129
Videpga . . . . . . . 123 Yavaniki . . . . . . . 129
Vijaya . . e - e« 47,125 Yawvan . . . . . . . 129
Vijayasara . . . . . 0 : 12 Yeshtmadhu . g 5 0 5 . 127
Vilvam . . . . . . . 27 Yegi . . . 8 8 . 5 . 12
Vitai . . . e e e e = Yom. .. . . . . . . 12
VIS .. e e e e e - Yoyana . . . .« . . . 129
Visani . 5 . 5 5 5 66
Vigva . . TR 5 . . . 103 A
Vigvabhesaja T Zamjabeel . . . . . . . 103
Vigvaugadha . . . . . - 103 Zinc, Granulated, . . . . . 198
Vitunnaka . . . . . = . 30 Zinc, Powder . . . . . . 198
Vizalari . . Coe e 0 : 123 Zinc, Sulphate . . . . oG 198
Vizhalari . . . . & . . 123 Zingiber officinaleRoxb . . . . 103
Visa . . . e e e 122 Zigh., . . . . ... 106
Vyadbighita . . . . 5 5 7 Zira safed . 5 . 5 5 5 N 106
59 Zirasiyah . . . . . 5 0 73

Vyaghri . 5 . . 5
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English equivalents of Ayurvedic clinical conditions and diseases

Sub Class A01D - Characterised by Rogas (Dlsease)

Group 1/00- Diseases of Eye
SubGroup
1/01-  Abhisyanda Conjunctivitis(HR)
1/02- Adhimantha Glaucoma(MN)
1/03-  Ajkajata Iris-prolapse or Anterior staphyloma .
1/04-  Aklinnavartma Ankyloblepharon or conjunctivitis
1/05-  Aksipakatyaya Serpiginous ulcer(Cornea), Hypopyon ulcer,
: Panopthalmitis
1/06-  Alaji Internal hordeolum/stye/lacrimal abscess/ Phylctenular
: keratitis
1/07- Anjananamika Stye, Style(HR) / External hordeolum/stye
1/08-  Arbuda(Vartmagata) Lid tumour
1/09- Arjuna Subconjunctival Haemorrhage
1/10-  Arma Pterygium(HR)
1/11-  Arsovartma Y A form of Trachoma
1/12-  Asopha aksipaka  Uveitis or endopthalamitis
1/13- - Avrana sukla Adherent leucoma(HR)/Corneal opacity
1/14- Bahala vartma Multiple chalazion ‘
" 1/15- Bisavartma - Porous condition of sebacious gland / xanthelasma
1/16- . Dhumadarsi Smoky vision
1/17- Divandhya - 'Day blindness(HR)
1/18- Diristi daurbalya Weak eye-sight(HR)
1/19- Hatadhimantha Atrophic bulbi/Phthisis bulbi due to acute congestive
glaucoma -
" 1/20- Hrasvajadya " Retinitis pigmentosa/Choroiditis

1/21- Kaphaja Abhisyanda Acute Mucopuruleut conjunctivitis or Allergic
conjunctivitis
- 1/22- Kaphaja Adhimantha Chronic glaucoma

1/23-. Klinna vartma A stage of Blepphantls/conjunctlvms
1/24-  Klistavartma Allergic conjunctivitis
1/25- Krechrunmilana Blepharospasm or difficulty in openma the eyes
1/26- Krimi granthi(Netra) Blepharitis
1/27-  Kukunaka Ophthalmia neonatorum or Acute conjunctivitis of infants
1/28- Kukunaka Conjunctivitis(HR)
1/29-  Kumbhikapadika Cyst of Zeus gland '
1/30- Kuncana Blepharospasm i
- 1/31-  Lagana Chalazion, Meibumiah cyst
1/32- Linganasa Cataract
1/33- Naktandhya Night blindness(HR)

1/34- Netranadi Chronic dacrocystitis or epiphora
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1/35-
1/36-
1/37-
1/38-
1/39-
1/40-
1/41-
1/42-
1/43-
1/44-
1/45-
1/46-
1/47-
1/48-
1/49-
1/50-
1/51-
1/52-
1/53-
1/54-
1/55-
1/56-
1/57-
1/58-
1/59-
1/60-
1/61-
1/62-
1/63-
1/64-
1/65-
1/66-
1/67-
1/68-

1/69-
1/70-
1/71-
1/72-
2/00-
2/01-

2/02-
2/03-

Netraroga
Netrasrava

Nimesa

Paittika Adhimantha
Paittika Abhisyanda
Paksmakopa
Paksmasata

Parvani

Pilla

Pistaka
Pittavidagadhadrsti
Pothaki

Puyalasa

Raktaja Adhimantha
Raktaja Abhisyanda
Sasopha Aksipaka
Savrana sukla
Sirajala

Sirapidika

Sirotpata
Sirotpraharsa
Slesmavidagdhadrsti
Suktika
Suskaksipaka
Suskarsa
Syavavartma
Timira

Upnaha
Utklistavartma
Utsangini
Vartamarsa
Vartmakardama
Vartmasarkara
Vartmavabandha ,

Vata paryaya
Vatahata vartma
Vataja Abhisyanda
Vatika Adhimantha
Diseases of Ear
Kaphaja karna sula

Karna roga
Karna srava

Diseases of the eye(HR)

Chronic dacrocystitis or epiphora

Blinking of the eye lid -

Acute congestive glaucoma

Acute catarrhal conjunctivitis

Trichiasis, Entropion

Falling of eye lashes(HR)/Madarosis

Phlyctenular conjunctivitis
Ankyloblepharon/symplepharon/ Blepharophimosis -
Pinguecula

Day blindness, central cataract

Trachoma(HR)

Acute dacrocystitis and lacrimal abscess

Congestive glaucoma, secondary glaucoma/ Iridocyclitis
Acute mucopurulent conjunctivitis

Uveitis or Panophthalmitis

Corneal ulcer/Ulcerative Keratitis/Adherent leucoma
Scleritis, Haemangioma

Episcleritis .

Allergic conjunctivitis, Angioneurotic odema, Episcleritis
Allergic hyperaemia of the eye ball/Acute orbital cellulitis
Night blindness, retinitis pigmentosa

Xerophthalmia

Xerophthalmia/Trachoma/Uveitis/ Ophthalmoplegia
Polyp of the palpebral conjunctiva

Inflammatory condition of the eye lid

Cataract(HR)

Lacrimal cyst or mucocele

Allergic conjunctivitis

Chalazion or Meibomian cyst in lower lid

A form of Trachoma

Secondary infection after allergic conjunctivitis
Lithiasis conjunctivae (A form of trachoma)
Imperfect closure of the lid following inflammatory
swelling / Angio-neurotic oedma.

Ocular pain due to chronic glaucoma or Trigeminal
Neuralgia

Lagophthalmos/Opthalmoplegia

Sub-acute catarrhal conjunctivitis

Acute congestive glaucoma

Chronic suppurative otitis media/chronic otitis externa
Ear diseases(HR)
Otorrohea/ chronic suppurative otitis media/ otitis externa
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2/04-
2/05-

2/06-
2/07-
2/08-
2/09-
2/10-
2/11-
2/12-

2/13-
2/14-
2/15-
2/16-
2117-
2/18-
2/19-
2/20-
221~
2/22-
2/23-

3/00-

3/01-
3/02-
3/03-
3/04-
3/05-
3/06-
3/07-
3/08-

3/09-
3/10-
3/11-
3/12-
3/13-
3/14-
3/15-
3/16-
3/17-
3/18-
3/19-

3/20- -

Karna samsrava
Karna paka

Karna gutha
Karna sula
Karna puya
Karna nada
Karna ksveda
Karna vidradhi

“Karna pratinah

Karna kandu
Krmi karna
Kucikarnaka
Palisosa

Pattika karna sula

Putikarna

Raktaja karna sula

Otorrohea/ chronic suppurative otitis media/ otitis externa
Otitis externa or furuncle in the external ear/Sepsis in the
ear :

Cerumen or wax in the ear

Ear-ache/Otalgia(HR)

Otitis media

Tinnitus(MN)Tinnitus Aurium

Tinnitus(HR) Tinnitus Aurium

Acute suppurative otitis media or acute serous otitis media
Perforation of tympanic membrane/catarrh of eustachian
tube / Acute obstruction of the eustachian tube

Itching sensation in the ear/ pruritis

Maggots in the ear

Congenital defermity of the lobule of pinna

Atrophy of the pinna

Otitis externa/acute serous otitis media

Chronic suppurative otitis media/attic suppuration

Acute traumatic otitis

Sannipataja karnasula Acute-or-chronic suppurative otitis media

Vadhirya

Vatika karna sula

Vidarika

Diseases of Nose

Bhransathu
Dipta

Kaphaja Pratigyaya

Ksvathu
Nasa sosa
Nasanaha

Nasagata Arbuda

Nasapaka

Nasaparisosa
Nasaparisrava
Nasapratinaha
Nasarsa
Nasasrava
Pratisyaya
Putakaroga
Putinasa

Putinasya

Puyarakta
Nasagataroga
Pinasa

Deafness(HR)
Otitis externa/acute serous otitis media
Dermatitis or eczema of the external ear

Hypertrophic or chronic rhinitis/frontal sinusitis
Acute catarrhal condition of nasal mucus membrane
Rhinitis with Kapha predominence

Allergic rhinitis/vasomotor rhinorrhoea

Rhinitis sicca/atrophic rhinitis v
Deviation of the septum/nasal obstruction

Nasal Tumour

Nasal furunculosis, fissure in nares / Herpes or dermatitis
of the vestibule,

Rhinitis sicca/atrophic rhinitis

Acute or chronic rhinorrhoea

Deviation of the septum/nasal obstruction

Nasal polyps

Acute or chronic rhinorrhoea

Rhinitis

Chronic rhinitis

Artophic Rhinitis/Ozena

Artophic Rhinitis/Ozena

Hypertrophic or chronic rhinitis/frontal sinusitis
Naso pharyngeal diseases

Ozaena, sinusitis(HR)
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3121-
3/22-
3/23-
3/24-

3/25-
3/26-

Siad=

37-
3128-
3/29-
3/30-

4/00-

4/01-
4/02-
4/03-
4/04-

4/05-
4/06-
4/07-
4/08-
4/09-
4/10-
4/11-
4/12-
4/13-
4/14-
4/15-
4/16-
417-
4/18-
4/19-
4/20-
4121-
4/22-
4/23-
4/24-
4/25-
4/26-
4/27-
4/28-
4/29-
4/30-
4/31-

Suryavarta Chronic sinusitis(HR)

Svayathu Vasomotor rhinorrhoea

Raktaja Pratisyaya  Acute influenza

Paittika Pratisyaya  Acute Rhinitis

Tridosaja Pratisyaya Allergic rhinitis/vasomotor rhinorrhoea
Slesmic Siroroga Catarrhal / sinusitis

Nasagata raktapitta  Epistaxis

Kaphaja Pratisyaya  Hypertrophic rhinitis/chronic rhinitis
Nasagata Arbuda Nasal tumour '
Vatika Pratisyaya  Sub-acute Rhinitis

Diseases of Throat

Abhighataja Ostha prakopa
Adhijihvika

Adhrusa

Alasa

Ostha roga

Arbuda (Talugata)
Balasa granthi
Ekavrnda

Galarbuda

Galaudha

Galaugha
Galavidradhi

Galayu

Galsundika

Gilayu

Jihva kantaka
Jihvagataroga
Jihvaroga
Jihvastambha
Jalarbuda

Kacchapa

Kanthagat roga
Kantha-roga
Kanthasaluka
Kanthasundi

Kaphaja Osthaprakopa
Kaphaja jhvakantaka
Kaphaja Mukhapaka
Khandaustha Osthaprakopa
Ksataja Osthaprakopa
Mahasausira

Hare lip

Ranula or cystic swelling

Palatitris or tonsilitis

$ublingual infected dermal cyst / Sublingual
abscess or cancer

Disease of lips

Epithilioma

Pinguecula .

A Tumour in the throat

Benign throat tumour
Retropharyngeal abscess

Tumour in the throat(HR)
Retropharyngeal or peritonsilar abscess
Tonsillitis(HR)

Elongated uvula or uvulitis

Benign growth or cyst

Leukoplakia

Disease related to tounge

Diseases of tongue

Paralysis of tongue(MN)

Cyst in the lips

Adenoma of palate

Diseases of pharynx and larynx
Diseases of throat(HR)

Adenoid or nasopharyngeal tonsi!
Elongated uvula or uvulitis

Herpes labialis

Chronic Leucoplakia/ Superficial Glossitis
Subacute or chronic Stomatitis
Hare lip

Hare lip

Gangrinous stomatitis/Cancrum oris
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4/32-
4/33-
4/34-
4/35-
4/36-

4/37-
4/38-
4/39-
4/40-
4/41-
4/42-
4/43-
4/44-
4/45-
4/46-
4/47-
4/48-
4/49-
4/50-

4/51-
4/52-
4/53-
4/54-
4/55-
4/56-
4/57-
4/58-

4/59- .

4/60-
4/61-
4/62-

4/63-

4/64-
5/00-

5/01-
5/02-
5/03-
5/04-
5/05-
5/06-

Mamsa samghata
Mamsadusta Osthaprkopa
Mamsatana
Mansasamghata

Medoja Osthaprakopa

Mukha roga
Mukhapaka

Paittika Jihvakantaka
Paittika Osthaprakopa
Pandara

Pasana gardaha

Pittaja Mukhapaka
Raktaja Osthaprakopa
Rohini(VPKRT)
Sannipatika Osthaprakopa
Sarvasara Mukhapaka
Slesmic Jihvakantaka
Svarabheda

Svaraghna

Talugat roga
Talupaka

Talupata
Talupupputa
Talusosa
Tundikeri
Tundikeri
Upjihvika

Valaya

Vataja Mukhapaka
Vatik Jilivakantaka
Vatika Austhaprakopa
Vidari

Vrnda

Dental Discases

Adhidanta
Adhimansa
Bhranjanaka
Dalana

Danta chala
Dantg vaidarbha

Adenoma or fibroma of palate

Epithelioma of lips

Cellulitis orcancer of the throat

Fibroma or Adenoma

Macrochelia or herpes labialis, hypertrophy of the
lips ‘

Diseases of the mouth(HR)

Stomatitis(HR)

Acute superficial Glossitis/Red glazed tongue

- Herpes labialis or simplex or aphthous ulcer

Cancrum oris/Gangrenous stomatitis
Mumps / parotitis

Acute Stomatitis

Lip-granuloma

Diphtheria

Aphthous ulcer or carcinoma

Stomatitis

Chronic Leucoplakia/ Superficial Glossitis
Hoarseness(HR)

Paralysis of the larynx/ a stage of Asthma /
Tuberculosis or cancer of the Larynx
Diseases of palate

Palatitis or ulceration of the palate
Descended palate

Epulis or fibroma or cystic swelling
Constitutional disease of cleft palate
Enlarged tonsil/ peritonsilar abscess
Elongated tonsils/Uvulitis(T).

Ranula or cystic swelling

Benign or malignant tumour in the throat
Stomatitis with vata predominence
Chronic Glossitis :
Cracked lips/Cheilosis

Retropharyngeal abscess(after bursting) /
Gangrenous stomatitis, Retropharyngeal
abscess(after bursting)

Tumour of the throat / Pharyngitis-

Extra tooth

Impacted wisdom tooth

Cracked or fissured tooth
Toothache/Odontina/cracked tooth
Loosc tooth

Allergic gums
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5/07-
5/08-
5/09-

5/10-
511-
5/12-
5/13-
5/14-
5/15-
5/16-
5/17-
5/18-
5/19-
5/20-
5/21-
5/22-
5/23-

5/24-
5/25-
5/126-

6/00

6/01-
6/02-

6/03-
6/04-
6/05-
6/06-
6/07-
6/08-
6/09-
6/10-
6/11-
6/12-
6/13-
6/14-
6/15-
6/16-
6/17-
6/18-
6/19-
6/20-

Danta vesta
Dantagata roga
Dantaharsa

‘Dantamulagataroga

Dantanadi
Dantapupputa
Dantapupputaka
Dantasarkara
Dantavesta
Dantavidradhi
Dantasula
Kapalika
Karala
Khalivardhani
Krmi danta
Mabhasausira
Sausira

Sitada
Syavadanta
Vardhana

Skin diseases

Alsaka (Kshudra roga)
Arunsika

Agneya visarpa
Agnidagdha
Ahiputana
Carmakustha
Carmaroga
Cippa & kunakha
Carmadala
Dadru

Dagdha
Dandaka jvara
Dandapatanaka
Dhumopahat
Ekakustha
Granthi visarpa
Granthika jvara
Gandalaji
Gandroga
Indralupta

Pyorthoea alveolaris(HR)

Diseases of teeth/ Dental diseases(T)

Odonitis due to exposed nerve filament, carious
tooth/attrition Sensitive tooth(T)/Odontitis(MN
Disease of gums and toothroots ‘
Sinuses of gums / Aleolar abscess

Gum boil(HR)

Gingivitis, Gumboil, alveolar or apical abscess
Tartar(MN)

Pyorrhoea alveolaris(HR)

Alveolar abscess

Toothache

Enamel separation

11l formed tooth

Wisdom tooth(HR)

Carious tooth/dental caries

Gangrenous stomatitis

Apical abscess or chronic gingivitis /
Gingivitis(HR)

Spongy gums/bleeding gums

Black tooth

Extra tooth

- Lohobiesotich (Skin disease)

Seborrhea (MN), ptyriasis capitisis Frunculosis or
boils in scalp (HR).
Erysipelas vesiculosum
Burns(HR), Thermal burn
Erythema, napkin rash(MN)
Xerodermia pigmentosa
Diseases of skin (HR)
Onychia(HR)

Excoriation .,

Ring worm (HR)

Thermal or chemical injury
Dengue fever(MN)
Plenosthotonus(MN)
Asphyxiation(24)
Erythrodersias

Erysiplas Postulosum
Plague(HR)
Cellulitis of the Cheek
Cellulitis of the Cheek
Baldness '
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6/21-
6/22-
6/23-
6/24-
6/25-
6/26-
6/27-
6/28-

6/29-
6/30-
6/31-
6/32-
6/33-
6/34-
6/35-
6/36-
6/37-
6/38-
6/39-
6/40-
6/41-
6/42-
6/43-
6/44-
6/45-
6/46-
6/47-
6/48-
6/49-
6/50-
6/51-.
6/52-
6/53-
6/54-
6/55-
6/56-
6/57-
6/58-
6/59-
6/60-
6/61-

Jatumani
Kacchu
Kadara
Kala jvara
Kandu
Khalitya
Kitibha
Kotha

Ksata

Kunaka

Kustha

Masaka
Medoja Granthi
Nilika

_ Nyaccha

Padadari
Padminikantaka
Palita

Pama

Panatyaya
Panavibhrama
Sarkara(ksudra-roga)

Sataru

Sita-varsa-anil dagdha
Sitapitta

Svitra

Tilkalaka
Usna-vatatapa dagdha
Daha

Vaipadika

Vak-graha

Vicarcika

Vidradhi

Vipadika i

Visphotaka
Visarpa

Visarpa (Granthi)
Visarpa (Kardama)
Vrsana kacchu
Vyanga

Yuvana pidika

Congenital mole

Scabies, Itch(8)

Corn(MN)

Kalazar(MN)

Itching(HR)

Alopecia

Psoriasis

A kind of skin disease with large round spots
(ringworm / impetigo)/Erythema
Lacerated wound
Onychogryphosis
Leprosy/Skin disease(HR)
Elevated mole

Sebaceous cyst(MN)
Chloasma/melasmo/melanedermia
Capillary angiomata, naevi(11)
Chaffed soles(MN)Rhagades(MN)
Pipilloma of the skin
Premature grey hair / Cavities
Eczema

Acute alcoholism

Chronic alcoholism

Sebaccous horn(MN)
Erythemas

Frost bite(24)

Urticaria
Leucoderma/Vitiligo(T)

Non elivated mole

Heat stroke/Thermic fever(24)
Burning sensation(HR)
Rhagades

Aphonia

Dry & weeping cczema(HR)
Abcess

Cracks of skin (HR)
Eruptions(HR)

Erysipelas

Erysiplas postulosum
Erysiplas gangrinosum
Eczema of scrotum(MN)
Chloasma of face

Acne vulgaris
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7/00 Gaswrointesﬁnal diseases

7/01-
7/02-
7/03-
7/04-
7/05-
7/06-
7/07-
7/08-
7/09-
7/10-
711-
7/12-
7/13-
7/14-
7/15-
7/16-
77-
7/18-
7/19-
7/20-
721-
7/22-
7/23-
7/24-
7/25-
7/26-~
7127-

ll28-
7/29-
7/30-
7/31-
7/32-
7/33-
7/34-
7/35-
7/36-
7/37-
7/38-
7/39-
7/40-
7/41-
7/42-
7/43-
7/44-

Adhman

h
Antrapuchh

Arochaka
Agnimandya
Ahara visa

Ajirna

Alasaka

Amaja sula
Amlapitta
Amlathuysita
Anaha
Annadravasula
Antrasothaja atisara
Atisara

Balchardi
Balaudarasula
Balyakrita & pleha vrddhi
Bhasmaka

Bala Atisara
Bala-Jvaratisara
Bala-Malavarodha
Bala-Pravahika
Bala-Raktatisara
Bala-roga

Chardi

Grahani

Halimaka

Hrllasa

Jalodara
Jvaratisara

T
o

Kloma roga

Krmi roga
Montharaka
Paravahika
Parikartika
Parinamasula
Pitasmarijanya sula
Plihodara
Raktatisara
Rasayana
Rohini(VPKRT)
Sanniruddha-guda
Udara-roga

IR
{shoth

Tympanitis / Flatulance

—L)

) Appendicitis

Anorexia

Dyspepsia/Loss of appetite(HR)
Food poisoning(HR)
Indigestion(HR)

Cholera sicca(1),Lichen, Lohobiesoitch(MN)
Intestinal colic(HR)
Hyperacidity(HR)
Chemosis(Allergic)
Constipation(HR)

Gastric ulcer/Acute gastritis(HR)
Diarrhoea due to colitis(HR)
Acute diarrhoea(HR)

Infantile vomiting

Infantile abdominal pain
Enlargement of liver & spleen
Polyphagia / excessive hunger
Infantile diarrhoea(HR)

Infantile Diarrhoea with fever(HR)
Infantile Constipation(HR)
Infantile Dysentry(HR)

Infantile Dysentry(HR) with bleeding .
Diseases of childern and infants(HR)
Vomiting / Emesis

Sprue / Malabsorption Syndrome _
Chronic obstructive jaundice/Chlorosis(MN)
Nausea

Ascites(HR)

Diarrhea with fever(HR) »
Jaundice(HR)

Diseases of pancreas

Worm infestation(HR)

a type of fever
Dysentry/Gastro-entrocolitis(HR)
Fissure-in-ano(MN)

Duodenal ulcer(MN)

Biliary colic (HR)

Enlargement of spleen(HR)

Blood dysentry(HR)

Geriatrics (drugs of)

Diphtheria

Stricture of the rectum

Diseases of the abdomen(HR)
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Abdominal diseases characterised by retention of
afeces(7) ‘

Vomiting/Emesius(HR)

Enlargement of abdomen(due to vafa)(4)

Constipation

Rectovesical fistula
Gastro-enteritis/Cholera(MN)
Food poisoning

Enlargement of liver(HR)

Neurological diseases( CNS )

7/45- Udavarta

7/46- Vamana

7/47- . Vatodara
——— 748 Vibandha

7/49- Vida vighata

7/50- Visucika

7/51-  Vilambika

7/52-  Yakrtdalyodara

8/00

8/01- Acaita

8/02- Aksepaka

8/03- Aksepaka jvara

8/04- Anantavata Siroroga

8/05- Apasmara )

8/06- Ardhava bhedaka

8/07- Ardita

8/08- Bahyayama

8/09- Dandaptanaka

8/10- Gadagadsvarta

8/11- Grahabadha

8/12-  Grdhrasi

8/13- Hanustambha

8/14- Kalayakhanja

8/15- Kampavata

8/16- Kaphaja Siro-roga

8/17- Katisula

8/18- Khalli

8/19- Khanja vata

8/20- Krmija Siroroga

8/21- Manyastambha

8/22- Madatyaya

8/23- Minminata

8/24- Mukata

8/25- Murccha

8/26- Panatyaya

8/27-  Panavibhrama

8/28- DPaksaghata

8/29- Pangu

8/30- Parsvasula

8/31- Prstha sula

8/32- Puyarakta

8/33- Raktaj Siroroga

Unconciousness

Convulsions(HR)

Meningitis(MN)

Trigiminal neuralgia

Epilepsy

Hemicrania / Migraine

Facial Paralysis

Opisthotonus

Plenosthotonus

Dysarthria

Seizures

Sciatica

Lock-jaw(HR)

Lytharism(MN)

Paralysis agitans/Tremors(HR )/ Paralysis agitans
Catarrhal Siro-roga/Sinusitis
Lumbago(HR) )
Cramps of ankle.knee.hip,wrist joints
Lameness/Monoplegia(HR)
Headache due to hydatid cyst / Taenia solium /
Taenia Echinococcus

Torticolis(HR)

Alcoholism

Rhinophonia

Dysphonia

Syncope(HR)

Acute Alcoholism

Chronic Alcoholism
Paralysis/Hemiplegia(HR)
Paraplegia(MN)

Pleurodyria and intercostal neuralgia
Lumbago :
Hypertrophic or chronic rhinitis/{rontal sinusitis

Headache due to hypertension / due to Alcohol
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7 8/35-

8/34- Sanknak Siroroga Lateral sinus thrombosis
Saisaviva vata Poliomyeletis(T)

~ 8/36- Sanyasa Coma(HR)
8/37- Sarvanga vata Quadriplegia(MN)
8/38- Sarvangata vata Peripheral Polly neuritis(MN)

! 8/39- Hanustambha i Tetanus(MN) ‘
8/40- Tandra Drowsiness(T)
8/41- Trika sula Sacral pain
8/42- Trsna Polydipsia, excessive thirst(T)

i '8/43- Tvakgata vata Peripheral neuritis .
8/44- Unmada Insanity(HR)/Psychosis(T)
8/45- Urustambha Stillness, loss of movement of leg
8/46- Vata-Vyadhi Diseases of nervous system(HR)

. +8/47- Vatagraha “Aphonia
8/48- Vatakantaka Sprain of the ankle(HR)
8/49- Vatika siroroga Neuraligic headache
8/50- Visvaci Brachial neuralgia(HR)

_ 8/51- Yosa apasmara Hysteria
9/00 Musculo - skeletal diseases
9/01- Amavata ~ Rheumatism(HR)
9/02- Asthi bhagna Bone fracture
9/03- Asthi Ksaya Osteomyelitis
9/04- Krostusirsa Osteo-Arthritis of knee joint(HR)
9/05- Phakka roga Rickets’
9/06- Sandhibhagna Dislocation of joint
9/07- Vatarakta Gout

10/00 Diseases of male ge‘nital organs

10/01- Asthila

10/02- Avapatika
10/03- Niruddhprakarsh
10/04- Parivartika
10/05- Sukadosa

10/006- Vrsana kacchu'!
10/07- Vrsana vrddhi

11/00 Respiratory diseases

Ardra-kasa
BBala-kasa

11/01-
11/02-

Enlarged prostate(HR)

Paraphymosis

Phymosis

Paraphymosis

Side effect of drugs applied externally on
Penis for increasing its size

Eczema of the scrotum

Inflammation and enlargement of
scrotum(HR)

Cough with cxpectoratioh(HR)
Infantile cough(HR)
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11/03-

11/04-
11/05-
11/06-
11/07-
11/08-
11/09-
11/10-

1/11-
11/12-
1/13-
11/14-
11/15-
11/16-
11/17-
11/18-
11/19-
11/20-
1121

Balasa

Bala Svasa
Chinna svasa
Dhumopahat
Kasa
Jirna-kasa
Ksataja kasa
Ksayaja kasa

Suska-kasa
Kukkara kasa
Mahasvasa
Rajayaksma
Rohini

-Svasa

Svasnaka jvara
Tamaka svasa
Urah ksata
Urastoya
Urdhva svasa

Benign or malignant tumour in the larynx or
pharynx *
Infantile Asthama
Chyne stroke respiration
Asphyxiation
Cough/Bronchitis(HR)
Chronic cough(HR)
Cough due to internal chest inj ury
Tubercular cough/cough due to weakness or
emaciation ‘
Dry cough(HR)
Whooping cough(HR)
Biot’s breathing
Tuberculosis, Pthysis(T)
Diptheria
Dyspnoea(HR)
Pneumonia(HR)
Bronchial Asthma(T) 0l
Pulmonary cavitation
Pleurisy(HR)(Hydrothorax)(MN)
Stertorous breathing

i

~ 12/00 Diseases related to Gynae and Obstt.

12/01-
12/02-
12/03-
12/04-
12/05-
12/06-
12/07-
12/08-
12/09-
12/10-
12/11-
12/12-
12/13-
12/14-
12/15-
12/16-
12/17-
12/18-
12/19-
12/20-

Apatanaka
Asrgdara
Bandhyathva
Bhaga-sotha
Garbhapata

Garbhasaya Bhransa

Kastartava
Makkala Sula
Mudagarbha
Nastartava
Rajorodha
Rakta gulma
Rakta pradara
Stanyadosa

Stanya vidradhi
Striroga

Sutika jvara
Sveta prada
Yoni daha

Yoni Kandu

Post partum eclampsia
Metrorrhagia / Menorrhagia
Infertility

Vulvitis(HR)

‘Abortion / miscarriage

Pralapse of the Uterus )

"+ Dysmenorrhoea

After pains

Foetal malpresentation
Amenorrhoea

Amenorrhoea / oligomenorrhoca
Uterine tumour

Menorhagia / Metrorhagia

Lactal disorder

Abcess of the bredst

Diseases of female genctal ograns
Puerparial fever

Leucorrhoea

Vaginitis SR '
Dryness and itching vagina
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13/00 Diseases of Urinary system

13/01-
13/02-
13/03-
13/04-
13/05-
13/06-
13/07-
13/08-
13/09-
13/10-
13/11-
13/12-
13/13-
13/14-

13/15-
13/16-
13/17-
13/18-
13/19-
13/20-
13/21-

13/22-
13/23-
13/24-
13/25-
13/26-
13/27-
15/28-
13/29-
13/30-
13/31-
13/32-
13/33-
13/34-
13/35-
13/36-
13/37-
13/38-

Haridrameha
Hastimeha
Iksumeha
Kalameha
Ksarameha
Majjameha
Hastimeha
Raktameha
Sukrameha
Udakameha
Manjistha meha
Mutraghata -

* Mutraganthi

Mutrajathara

Mutrakrcehra
Mutraksaya
Mutraroga
Mutrasada
Mutrasmari
Mutrasukra
Mutratita

Mutrotsanga
Nilameha
Pistameha
Prameha / Meha
Pratyasthila
Sandrameha
Sikatameha
Somaroga
Surameha
Usnavata
Vasameha
Vasti sula
Vastikundala
Vatabasti
Vatakundalika
Vrkka roga
Vrkka sula

14/00 Cardio vascular diseases

14/01-

Hrd-roga

Biluria

False incontinence of urine

Alimentary glycosuria(MN) / Glycosuria
Melanuria

Alkaline urine

Hemoglobinuria

Incontinence from overflow

Haematuria

Spermaturia

Polyuria, Diabetes inspidus
Haemoglobinuriea

Retention of urine(HR)

Enlarged prostate/tumour of the bladder
Distended bladder/complete retention of
urine

Dysuria(HR)

Anurea/suppression of urine

Diseases of the urinary system(HR)
Scanty urination

Stone in Bladder/Urolythiasis/Calculus(HR)
Spermaturia

Incontinence of urine/partial retention of
urine

Stricture of urethra

Indican urea

Chyluria

Urinary disorders(HR)/Poly urea(T)
Recto vescular tumour
Phosphaturia(MN)

Lithuria

Polyuria in female(Diabetes tike disease)
Acetonuria(MN)

Cystitis/urethritis

Lipuria

Pain in urinary bladder

Atonic condition of bladder

Retention of urine

Spasmodic stricture of urinay tract
Diseases of the kidney (HR)

Renal colic(HR)

Diseases of heart(HR)
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14/02- Hrdsula -

14/03- Krmija Hrdroga

14/04- Paittika Hrdroga

14/05- Pratamaka svasa. -

14/06- Vyanabala vaisamya

14/07- Siragranthi

14/08- Vatika Hrdroga

15/00 Toxicological conditions

15/01- Alarka visa &

15/02- Dusivisa

15/03- Jangama visa

15/04- Luta visa

15/05- Maksika Dansa

15/06- Madatyaya

15/07- Malla vikara
15/08- Musaka visa

15/09- Naga visa

15/10- Panatyaya

15/11- Panavibhrama

15/12- Parada vikara

15/13- Parigarbhika

15/14- Sarpadansa

15/15- * Sthavara visa

15/16- Visa

15/17-

Vrschika damsa visa

16/00 Endocrinal diseases

16/01-

16/02-"

16/03-
16/04-

Galaganda
Madhumeha
Prameha pidika
Udakameha

17/00 Ano-Rectal diseases

17/01-
17/02-
17/03-
17/04-
17/05-
17/06-

Arsa
Bhagandara -
Guda Bhransa
Guda roga
Parikartika

Sanniruddha guda -

Angina prectoris

Heart disease with infective pathology
Heart disease with Pitta predominence
Cardiac Asthma(T)

High blood pressure

Aneurysm(MN)

Heart disease with Vata predominence

Rabies

Slow cumulative poisoning

Poisoning From animals and animal.,.
products(HR) - N
Spider bite(HR)

Fly bite /Insect bite"

Alcoholism(HR)

Arsenic poisoning(HR)

Rat bite poisoning(HR)

Lead poisoning(HR) -

Acute alcoholism

Chronic alcoholism

Mercurial poisoning(HR)

Pinning -

Snake bite(HR)

Poisoning From vegetable products(HR)
Poisoning(HR)

Scorpion sting poison(HR)

Goitre o
Diabetes mellitus(HR)
Carbuncle(HR) '
Polyurea / Diabetes insipidus

Piles / Ano- rectal growths
Fistula-in-ano ‘
Prolapse of rectum / prolapsus ani
Disease of ano-rectum ,

Fissure in ano _

Stricture of the rectum, -
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18/00 Lymphatic diseases

18/01- Apaci

18/02- Gandamala .
18/03- Granthika jvara
18/04- Slipada

19/00 Viral diseases
19/01- Masurika
19/02- Romantika

20/00 Miscellaneous diseases

20/1 -
2072 -
20/3 -
20/4 -
20/5 -
20/6 -

2077 -
20/8 -

20/9 -

20/10 -
2011 -
20/12 -
20/13 -

20/14 -
20/15 -
20/16 -
20/17 -
20/18 -
20/19 -
20/20 -
20/21 -
20/22 -
20/23 -
20/24 -
20/25 -
20/26 -
20/27 -
20/28 -
20/29 -
20/30 -

Abhinyasa Jvara
Antarayama
Antarika Vidradhi-
Antra Vrddhi
Antrika Jvara
Anyatovata

Arbuda . -
Bala Jvara
Bhrama
Chinna Vrana .
Daha

Dandaka jvara
Dhatuksaya

Ghrsda Vrana
Granthi
Gulma

Hikka

" Kala jvara

Kaphaja javara
Kaphodara

Krsata

Krmi roga

Krmi janya sula -
Ksayaja siroroga

‘Medovrddhi

Nava jvara

Nadi

Paittika Jvara
Pralepaka jvara
Punaravartaka Jvara

Chronic lymphadenitis
Scrofula

Plague

Elephantiasis / Filariasis

Small pox
Measles

Meningitis

Opisthotonus

Internal Abssess

Hernia

Enteric Fever

Referred pain in the eye / sphenoidal
sinusitis

Tumour

Infantile Fever

Giddiness

Excised Wound

Burning Sensation

Dengue fever

Neurasthenia, impairment of memory,
impotency

Abrasion

Cyst

Chironic Obstructive jaundice / Chlorosis
Hiccough

kalazar

Fever with kapha predominance ,
Enlargement of abdomen (due to kapha)
Marasmus / Emaciation

M ot "
ennlintestatioon

Pain due to worms

Tuberculos headache :

Obesity

fever upto 7 days

Sinus / Fistula / Pulse

Fever with Pitta predominance -
Hectic fever

Relapsing fever
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20/31 - Paittic Siro-roga

20/32 - Pandu

20/33 - Raktapitta

20/34 - Raktasrava

20/35 - Sandhika jvara
20/36 - Sannipatika jvara
20/37 - Sirahsula

20/38 - Snayuka roga
20/39 - Sosa

20/40 - Sotha

20/41 - Sula

20/42 - Trsna

20/43 - Usna-vatatapadagdha
20/44 - Vata sleshmika jvara
20/45 - Vatika jvara '
20/46 - Visama jvara
20/47.- Viddha vrana
20/48 - Vrana

20/49 - Vrana Sotha
20/50- Vataja Sula
20/51- Vata Vikar

20/52 Kapha Vikar
20/53- Pitta Vikar

Bilious headache

Anaemia

Haemorrhagic diseases

Bleeding

Rheumatic fever

Typhoid fever

Headache

Dracontiasis, guinea worm
Emaciation :
Oedema (HR)

Colic

Polydipsia, Excessive thirst
Heat stroke / thermic fever
Influenza

Fever with vata predominance
Malaria / Inter mittent fever
Punctured wound

Ulcer

Inflammation ¢
Body ache :

Disease with Vata predominence
Disease with Kapha predominence
Disease with Pitta predominence

AO1E - Pharamaceutical Preparations Characterized by

Action(Karm)
Groups
1/1 -~ Adhamanakara
1/2 - Adhobhagahara
1/3- Agada
1/4 - Agnidaha
1/5- Agnisadana
1/6 -  Agnivardhana
1/7- Aharya
1/8 - Amahara

+ 1/9- Angamandaprasamana

1/10 - Anjana

1/11 - Annadvesa

1/12 - Antah Parimarjana
1/13 - Anulepa

1/14 - Anupana

1/15 - Anuvasana

Causing flatulence
Purgative

Anti-poison
Cauterisation
Depressing digestive fire
Promoting digestive fire
Extractable

Alleviating ama
Pacifying body ache
Collyrium

Aversion to food
Internal cleansing

After paste

Intake of vehicle following drug
Unduous enema
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1/16 -
117 -
1/18 -

1710

171y =
1120 -
121 -
1/22 -
123 -
1/24 -
1/25 -
1/26 -
127 -
1/28 -
1129 -
1/30 -
1/31 -
1/32 -
1/33 -
1/34 -
1/35 -
1/36 -
1/37 -
1/38 -
1/39 -
1/40 -
1/41 -
1/42 -
1/43 -
1/44 -
1/45 -
1/46 -
1/47 -
1/48 -
1/49 -
1/50 -
1/51 -
1/52 -
/53 -
1/54 -
1/55 -
1/56 -
1/57 -
1/58 -
1/59 -
1/60 -
1/61 -

Anuvasanopaga
Apakarsana
Apatarpana
Arsoghna
Asthapanopaga
Asukari
Asyotana
Atapa
Ausadha-Pana
Avacuranana
Avagaha
Avapidana
Avarodhana
Avasadana
Avrsya

Ayusya
Ayusyakara
Balya
Bhedaniya
Brmhaniya
Cakshusya
Chedana
Chhardinigrahana
Chhedaniya
Cusana
Dahaprasamana
Dantagharsana
Dhavana
Dhupana
Dipaniya
Drstiprasadana
Gandanut
Gandusa
Garbhapatana
Gudalepa
Gulmaghna .
Harsana

Hikkanigrahana

Hrdya

Jivaniya
Jvarahara
Kamalahara
Kandughna
Kanthya

Karna Purana ..
Karnasulaghna

Supporting unctuous enema
Extraction

Desaturation

Anti-haemorrhoid

Supporting non-unctuous enema

- Immediately acting

Application of drops
Sun

" Potion

Application as powder

- Dipping in water

Hand Pressing

- Confinement

Depressing elevated wound
Non-aphrodisiac - o
Beneficial for life span
Providing longevity

Strength promoting

Useful for breaking :
Beneficial for bulk promoting

. Beneficial for eyes -

Excision

Anti-emetic

Channel cleansing

Sucking

Pacifying bruning sensation
Rubbing the teeth, ..

Running

Fumigation

Useful for stimulating digestive fire
Clearing vision

Gargle

- Alleviating enlarged gland,.

Abortificient

Pasting on anus

Destroying abdominal lump

;Exhilaration

Anti-hiccough
Wholesome for heart
Vitaliser

" Antipyretic
. Alleviating Jaundice
. Anti-pruritic )
.. Beneficial for throat
. Ear drop
- Alleviating earache
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1/62 -
1/63 -
1/64 -
1/65 -
1/66 -
1/67 -
1/68 -
1/69 -
1/70 -
1/71 -
172 -
1/73 -
1/74 -
1/75 -
1/76 -
1/77-
1/78 -
1179 -
1/80 -
1/81 -
1/82 -
1/83 -
1/84 -
1/85 -
1/86.-
1187 -
1/88 -
1/89 -
1/90 -
191 -
192 -
1/93 -
1/94 -
1/95 -
1/96 -
1/97 -
1/98 -
1199 -
1/100 -
11101 -
1102 -
1/103 -
1/104 -
1/105 -
1/106 -
1/107 -

Karnatarpana
Karsana
Karsana
Karsana
Kasahara
Kavalagraha
Kesya
Kilasaghna
Kledana
Klibata
Kopana
Krimighna
Ksapana
Kusthaghna
Lekhaniya

Mutrasamgrahaniya

Mutravirajaniya
Mutravirecaniya
Nasya
Nirvapana
Nispidana
Nivata
Ojovardhana
Osadhi-Dharana
Pacana
Pana
Pancakarma
Pariseka
Patana
Pattabandhana
Picchabasti
Picu
Pindasveda
Pracchadana
Pracchana
Pradeha
Praitmarsa
Prajasthapana
Pralepa
Pratisarana

Purisasamgrahaniya
Purisavirajaniya

Sadhaniya

Samatarpana

Samjnasthapana. .
Samsodhana

Saturating the ears

Emaciating'

Emaciating

Reducing

Anti-tussive

Gargle

Beneficial for hairs

Alleviating vitiligo
Moistening

Impotency

Aggravating factor
Anthelmintic

Diminishing measure
Anti-dermal disease
Emaciating -

Anti-diuretic

Normalising colour of the urine
Diuretic - ' ‘
Snuffing - ‘
Extinguishing

Compression

Wind-less

Energy providing

Wearing herbs

Ripening, Digestive Measures
Intake, potion . :
Five (Evacuative) Measures
Sprinkling (Bath) B
Incision” .

Cloth bandage

Slimy enema

Swab, Tampon:

Bolus fomentation

Covering

Scarifying

Unctuous paste-

Nasal smearing
Foetus-Stabilising

Paste

Local application "
Anti-diarrhoeal.:

Normalising colour of the faces
Wholesome for union promoting'
Saturation- @ . BES
Resuscitative *:.

Elimination, -
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1/108 -
1/109 -
1/110 -
/111 -
11112 -
/113 -
/114 -
17115 -
1/116 -
17117 -
1/118 -
1/119 -
1/120 -
17121 -
1/122 -
1/123 -
1/124 -
1/125 -
1/126 -
11127 -
1/128 -
1/129 -
17130 -
17131 -
1/132 -
1/133 -
11134 -
1/135 -
1/136 -
1137 -
1/138 -
11139 -
1/140 -
11141 -
1/142 -
1/143 -
1/144 -
1/145 -
1/146 -
1/147 -
1/148 -
1/149'-
17150 -
1151 -
17152 -
1/153 -

Santavana
Saradaha
Satmya
Secana

Seka

Sirovasti
Sirovirecanopaga
Sirsavirecana
Sitaprasamana
Snana

Sneha Pana
Snehana
Snehopaga
Sonitasthapana
Sosana
Sothahara
Sramahara
Sramsana
Sravana
Stambhana
Stanyajanana
Stanyajsadhana
Suci-todana
Sukrajanana
Sukrasodhana
Sulaprasamana

- Svasahara

Sveda

Svedana
Svedopaga
Tadana

Tadana
Tarpana
Tridosaghna
Trptighna
Trsnanigrahana
Tvacya
Udardaprasamana
Udgharsana
Udvestana
Unmadanasana
Upacayakara
Upanaha
Upavasa
Upaya
Utkartana

Consoling

Cauterisation by (Iron) arrow
Suitable

Sprinkling

Head pouch

Sub-errhine

Head-evacuation

Pacifying cold

Bath

- Intake of uncting substance

Unction

Promoting unction
Restoring normalcy of blood
Absorption
Anti-inflammatory
Removing tiredness
Purgation

Draining

Checking
Galactogogue
Galacto-depurant
Pricking with needle

* Semen-promoting

Semen-depurant
Relieving colics
Relieving dyspnoea .

" Sudation

Sudation (Fomentation)
Co-diaphoretic
Beating

+ Pricking

Saturating

Pacifving three dosas-
Alleviating feeling of satiety
Pacitying thirst

Beneficial for skin
Pacifying allergic rashes
Rubbing

_ Twisting

Alleviating insanity
Increasing body weight
Poultice

Fasting

Measure

Cutting
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1/154 -
1/155 -
1/156 -
1157 -
1/158 -
1/159 -
1/160 -
1/161 -
1162 -
1/163 -
1/164 -
1/165 -
1/166 -

Utsadand’
Utsadana
Vamanopaga
Varnya
Vayasthapana
Vedanasthapana
Vilayana
Vilekhana
Vilepana
Virecana
Virecanopaga
Visaghna
Vyayama

Elevating wound
Anointing
Sub-emetics
Complexion promoting
Age-sustaining
Analgesic
Compression
Scraping

Posting
Purgation
Sub-purgatives
Anti-poison
Exercise
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Definitions

The term ‘Rasa’ refers to the direct and immediate actio of a drug when it comes in
contact with the sense organ of taste i.e. tongue. The existence of different types of rasas
(tastes) in different substances is attributed to their varying pancabhautika composition. The
‘Rasa’ of different substances have difinite relationship to the increase or decrease of Dosha
and they have certain actions in the body. The drugs are selected keeping in view their(taste)
and the predominate doshas in the body ‘of the patient. There are six tupes of rasas (tastes)
Katu(pungent) and kasaya(astringent) et¢ ‘In other contexts the word rasa also applied to
nutrition, to the end product of digestion of food, to the first dhatu(tissue)and to the principal
metal drug Mercury etc. .

1. Madura- Sweet 2. Amla- Sour 3. Lavana- salty
4. Katu(Pungent) 5. Tikta- Bitter 6. Kashaya- Astringent
Guna :

The term ‘guna’ refers to the physico-chemical and also the pharmacodynamic
properties of drugs and dietary. Articles, which are responsible for the action of therespective
drugs/diets in the body. A total of 41 gunas are discribed in Ayurveda but out of these twenty
are more important.

These are
1. Guru- Heaviness 2. Laghu- Ligntness
3. Sheet- cold 4. Ushna-Hot
5. Snigdha- Unctuousness 6. Ruksha-Non-unctousness or dryness
7. Manda- Dullness 8. Teelshana- Sharpness '
9. Sthira- Immobility 10. Chala- Mobility
11. Mrudu- Softness 12. Kathina- Hardness
13.Vishada- Clarity ‘ 14. Picchila- Sliminess
15. Shlakshana-Smoothness 16. Khara- Roughness
17. Shkshama- Fineness 18, Sthila- Bulkiness
19. Sandra- Densness 20. Drava- fluidity
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Vipaka : g

- Vipaka is the aciton of the drug after it has undergone digestive and assithilative
transformations. The Vipaka of a drug overcomes the action of * rasa’ (taste) but is itsell
overcome by virya, vipaka refers to drug metabolism i.e. action of a drug through drug
metabolism. The texts describe three kinds of drug metabolism viz. Katu (pungent)
amla(sour) madhura(sweet) tesponsible in turn for increase in vata,pitta and' kapha

respectively.

Virya :
|
Virya refers to the potency of a drug/drug action such an action is not accounted for
the rasa, guna or vipaka of a drug. According to the most commonly held view virya is of two
kinds: usna(Literal meaning; hot) and sita (literal menaning: cold).
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MONOGRAPHS PUBLISHED IN AYURVEDIC PHARMACOPOEIA OF INDIA

PN R W

'PART-L, VOL. II

Akarakarabha (Rt.) Anacyclus pyrethrum DC.

Aksoda (Cotldn.) Juglans regia Linn.
Amrata (St. Bk.) Spondias pinnata (Linn. f.) Kurz.
Apamarga (W.P.) Achyranthes aspera Linn. '
Aparajita (Rt.) Clitoria ternatea Linn.
Ardraka (Rz.) Zingiber officinale Rosc.
Arimeda (St.Bk.) \Acacia leucophloea Willd.
Arjuna (St.Bk.) Terminalia arjuna W.& A.

~ Bhallataka (Frt.) Semecarpus anacardium Linn.
Bhrhgaraja (W.P.) Eclipta alba Hassk.
Brahmi (W.P) _ 'Bacapa monnieri (Linn.) Wettst.
Brhati (Rt.) ' Solanum indicum Linn.
Cavya (St.) ~ Piper retrofractum Vahl.
Dadima (Sd.) Punica granatum Linn,
Daruharidra (St.) Berberis aristata DC.
Dronapuspi (W.P.) ' Leucas cephalotes Spreng.
Ervaru (Sd.) Cucumis melo var. utilissimus Duthie & Fuller
Gajapippali (Frt.) Scindapsus officinalis Schoott.
Gambhari (Frt.) Gmelina arborea Roxb.
Gangeru (St.Bk.) - Grewia tenax (Forsk.) Aschers & Schwf.
Guftija (Rt.) Abrus precatorius Linn.
Tksu (St.) Saccharum officinarum Linn.
Indravérur‘fi- (Rt.) Citrullus colocynthis Schrad,
Indravérurﬁ (L£) . Citrullus colocynthis Schrad.
Jambu (Sd.) Syzygium cuminii (Linn.) Skeels
Jambu (St.Bk.) Syzygium cuminii (Linn.) Skeels
Jayapala (Sd.) Croton tiglium Linn.
Jayanti (L) . Sesbania sesban (Linn.) Merr.
Jyotismati (Sd.) = Celastrus paniculatus Willd.
Kadamba (St.Bk.) Anthocephalus cadamba Miq.
Kakamaci (W.P.) Solanum nigrum Linn.
Kamala (F1.) Nelumbo nucifera Gaertn.
Kapittha (Frt.Pulp) ' Feronia limonia (Linn.) Swingle
Karamarda (St.Bk.) Carissa carandas Linn.
Karanja (Rt.Bk.) Pongamia pinnata (Linn.) Merr.
Karafija (Rt.) Pongamia pinnata (Linn.) Merr.
Karahja (St.Bk.) ' Pongamia pinnata (Linn.) Merr.
Karanja (Lf) Pongamia pinnata (Linn.) Merr.
Karavallaka (Fr. Frt.)  Momordica charantia Linn.
Katuka (Rz.) Picrorhiza kurroa Royle ex Benth.
Kokilaksa (W.P.) i Asteracantha longifolia Nees
Kokilaksa (Rt.) Asteracantha longifolia Nees
Kokilaksa (Sd.) Asteracantha longifolia Nees
Kozuppa (W.P.) Portulaca oleracea Linn.
Lajjalu (W.P.) Mimosa pudica Linn. .
Madhuka (F1.) Madhuca indica J.F. Gmel.
Matsyaksi (W.P.) Alternanthera sessilis (Linn.) R. Br.
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Methi (Sd.)
Millaka (W.P.)
Mulaka (Rt.)
Mura (Rt.)
Murva (Rt.)

- Nagakesar (Stmn.)

Nili (Lf.)

Nili (Rt.)

Nimba (Lf.)
Nimba (St.Bk.)
Palaéa (St.Bk.)
Paribhadra (St.Bk.)
Pippalimila (St.)
Plaksa (St.Bk.)
Prasarini (W.P.)
Priyala (Sd.)

- Priyangu (Infl.)

Sali (Rt

éaﬁkhapugp—i (Wp) .

Saptala (W.P.)
Safahva (Frt.)
Sigru (L£)
Sthiilaeid (Sd.)
Tejovati (St.Bk.)
TulasT (W.P.)
Tulasi (Lf.)
Vaca (Rz.)
Vatsanabha (Rt)
Vidari (Tub.Rt.)
Yava (Frt.)
Yavasaka (W.P)

Trigonella foenum-graecum Linn.
Raphanus sativus Linn.
Raphanus sativus Linn,

Selinium candollei DC.
Marsdenia tenacissima Wight. & Arn.
Mesua ferrea Linn,

Indigofera tinctoria Linn.
Indigofera tinctoria Linn.
Azadirachta indica A. Juss.
Azadirachta indica A. Juss.
Butea monosperma (Lam.) Kuntze
Erythrina indica Lam.

Piper longum Linn.

Ficus lacor Buch.-Ham.
Paederia foetida Linn.
Buchanania lanzan Spreng.
Callicarpa macrophylla Vahl.
Oryza sativa Linn,

Convolvulus pluricaulis Choisy
Euphorbia dracunculoides Lam,
Anethum sowa Roxb. ex Flem.
Moringa oleifera Lam.,

Amomum subuiatum Roxb.
Zanthoxylum armatum DC.
Ocimum sanctum Linn.

Ocimum sanctum Linn,

Acorus calamus Linn,

Aconitum chasmanthum Stapf ex Holmes
Pueraria tuberosa DC.

Hordeum vulgare Linn.

/\ellhagi pseudalhagi (Bieb.) Desv.
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Adhaki (Rt.)
Agnnnantha (Rt.)
Ambagthaki (Rt.)
Amra (Sd )
Amra (St. Bk.)
Amfata (St )
Apamarga (Rt.)
Araluka (St. Bk.)
Arka (St. Bk.)
Asana (St. Bk.)

Asthisarhhta (St.)

Atmagupta (S8d)
Bharangl (Rt.)

Bijapura (Frt. Frt.) '

Bilva (Rt.)

‘Bimbi (WP.)

Carigeri (W.P.)
Cirabilva (Frt.)
Dantfi (Rt.)
Dhattura (Sd.)
Draksa (Frt.)
Durva (Rt. )
Eranda (Lf))
Eranda (Sd )
Gambhari (St.)
Gojihva (Aer Pt.)
Granthlpamx (Rt)
Hamsapadn (W.P)
Hapusa (Frt.)
Indravarupi (Frt.)
Indrayava (8d.)
Isvarl (Rt. )

Jati (Lf)

Kadali (Rz.)
Kakajangha (Rt.)
Kakan3sika (Sd.)
Kakoli (Tub. Rt.)
Kamala (Rz.)
Karavira (Rt.)
Karifikara (Rt.)
Kasa (Rt. )
Katphala (Frt.)
Katphala (St. Bk.)
Kola (Frt. Pulp)
Kola (St. Bk.)
Kogataki (W.P.)
Kumuda (FL)
Kusa (Rt. St.)

Cajanus cajan (Linn.) Millsp.
Clerodendrum phlomidis Linn, f,
Hibiscus sabdariffa Linn,
Mangifera indica Lmn
Mangifera indica Linn.
Spondias pinnata (Linn.f.) Kurz.
Achyranthes aspera Linn.
Ailanthus excelsa Roxb.
Calotropis procera (Ait.) R. Br.
Pterocarpus marsupium Roxb.
Cissus quadrangularis Linn.
Mucuna prurita Hook.
Clerodendrum serratum Linn,
Citrus medica Linn,

Aegle marmelos Corr.

Coccinia indica W. & A.

Oxalis corniculata Linn.
Holoptelea integrifolia Planch
Baliospermum montanum Muell-Arg,
Datura metel Linn,

Vitis vinifera Linn,

. Cynodon dactylon (Linn.) Pers.

Ricinus communis Linn.

Ricinus communis Linn. -

Gmelina arborea Roxb.

Onosma bracteatum Wall.

Leonotis nepetaefolia R. Br.

Adiantum lunulatum Burm -

Juniperus communis Linn,

Citrullus colocynthis Schrad.
Holarrhena antidysenterica Wall,
Aristolochia indica Linn.

Jasminum officinale Linn,

Musa paradisiaca Linn.

Peristrophe bicalyculata Linn.

Martynia annua Linn.

Lilium polyphyllum D. Don

Nelumbo nucifera Gaertn.

Nerium indicum Mill.

Carissa carandas Linn.

Saccharum spontaneum Linn. :
Myrica esculenta Buch.-Ham. ex D. Don
Myrica esculenta Buch.-Ham. ex D. Don
Zizypus jujuba Lam,

Zizypus jujuba Lam.

Luffa acutangula (Lmn ) Roxb.
Nymphaea alba Linn.

Desmostachya bipinnata Stapf.
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49, Langali Rz.)
50. La$una (Buib)
51. Mahabala (Rt.)
52.  Maiijistha (St.)

53. Marlca (Frt.)

54, Masapam1 (WP)
55, Masiira (Sd.)

56. Mudga (Sd.)

57.  Miulaka (Sd.)
Mundltlka (Lf)
59.  Mustd (Rz.)
60. = Nagavalli (Lf))
61. Narikela (Endo.)
62. | Nicula (Frt.) °
63. Nili(W.P)
64.  Nirgundi (Lf)
" 65. Padmaka (Ht. Wd.)

" 66.  Patalai (Rt
© 67. Phalgu (Fit.)
68.  Phalgu (Rt.)
69. Prapunnada (Sd.)
70. . Raktacandana (Ht.Wd.)
71. Raktapunamava (Rt.)
72. Rama51tal1ka (W.P)
73.  Rasnd (Lf)
74. Sahacara (W.P.)
750 Sahadev1 (W.P)
. 76. Salleya (Lichen-‘Thallus’)
77 Saka (Ht. Wd.)
78. - Sakhotaka (St. Bk.)
79. " Salapaml (Rt.)
80. Sall (Frt.)
© 8L Salmah (St.Bk.)
' 82. Sana (Seed)

83. ' Sara Rt.)

84. Sarala (Ht. Wd.)

85.  Sarala (Rt.)

86.  Sarsapa (Sd.)

87. Satapatnka (FL)

88. Snﬁs’apa (Ht. Wd.)

0 Qw’\aar\u fo Bk, \

7. Diiog)

-90. Slrlsa (St Bk.)
Sthauneya (Lf)
92. Surana (Corm.)
93. Svetacandana (Ht.Wd.)
94. Syonaka (Rt)

95. Tala (Infl)
Trivrta (Rt.)

97.  Tumbini (Frt. Frt.)
- 98. Udambara (Frt.)
99.  Usira (Rt)

100" Utpala (FL) =

w
el

Gloriosa superba Linn.

- Allium sativum Linn.

Sida rhombifolia Linn.

Rubia cordifolia Linn.

Piper nigrum Linn,

Teramnus labialis Spreng.
Lens culinaris Medic.
Phaseolus radiatus Linn.
Raphanus sativus Linn.
Sphaeranthus indicus Linn.
Cyperus rotundus Linn,

Piper betle Linn.

Cocos nucifera Linn.
Barringtonia acutangula (Linn.) Gaertn.
Indigofera tinctoria Linn.
Vitex negundo Linn.

Prunus cerasoides D. Don |
Stereospermum suaveolens DC.
Ficus hispida Linn,

Ficus hispida Linn.

Cassia tora Linn.
Pterocarpus santalinus Linn.
Boerhaavia diffusa Linn.~
Amaranthus tricolor Linn, ...

" Pluchea lanceolata Oliver & Hiem.

Barleria prionitis Linn.
Vernonia cinerea Lees.
Parmelia perlata (Huds.) Ach.

“ Tectona grandis Linn.

Streblus asper Lour.
Desmodium gangeticum DC.
Oryza sativa Linn,

Bombax ceiba Linn.
Crotoiaria juncea Linn.
Saccharum bengalense Retz.
Pinus roxburghii Sargent
Pinus roxburghii Sargent
Brassica campestris Linn.
Dalbergia sissoo Roxb.
Rosa centifolia Linn.

’ Dalbergia sissoo Roxb."

Albzzzza lebbeck Benth.

Taxus baccata Linn.

Amorphophallus campanulatus (Roxb.) Bl.
Santalum album Linn.

Oroxylum indicum Vent.

‘Borassus flabellifer Linn.

Operculina turpethum (Linn.) Silva Manso
Lagenaria siceraria (Mol.) Standl.

Ficus glomerata Roxb.

Vetiveria zizanioides (Linn.) Nash
Zmephaea stellata Willd.
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