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PREFACE

Although in the past a number of treatises on the subject
of the Indian Indigenous Drugs have appeared, no apology is
needed for presenting a new book to the reader. The subject
is old, but it has not lost its interest with time. On the
other hand there is reason to believe that it is attracting more
attention from the medical profession and the general public.
It is thought that from the vast array of the materia medica
of the indigenous systems, investigation and research might
bring to the scientific world many useful remedies for the
alleviation of human sufferings. Although a systematic study
of the indigenous drugs was begun nearly a century ago and
admirable attempts were made by the early European and
Indian workers, the progress has been slow. The reason is not
far to seek. Scientific methods of chemical investigation of
plants have only been known during the last thirty years or so.
Properly equipped laboratories for carrying out the physiological
and pharmacological tests did not exist in India till recently,
and lastly the critical evaluation of therapeutic remedies was
not possible for want of suitable research hospitals. As the
Professor of Pharmacology at the Calcutta School of Tropical
Medicine and as a Physician to the Carmichael Hospital for
Tropical Diseases, I have had the good fortune of not only
having well equipped chemical and pharmacological labora-
tories at my disposal, but also facilities for carrying out clinical
trials. Collaboration with and help of colleagues at the School,
experts in all the various important branches of medicine, made
the task less difficult. The generous grants given to me by
the Indian Research Fund Association enabled me to study
these drugs through all the different stages.

In this volume an attempt has been made to present these
observations to the medical profession, research workers, phar-
maceutical chemists and manufacturers. Though the book has
been. based mainly on the work done by myself and my
colleagues in the Department of Pharmacology and Chemistry,
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a résumé of practically all recent investigations on the subject
of Indian Indigenous Drugs has also been included for the
convenience of the reader.

The book is divided into five parts. The first part is
entirely devoted to general considerations regarding the neces-
sity of research into the vast domain of the indigenous drugs,
with special reference to the problems which presented them-
selves to me during the course of this work. The term
‘indigenous drugs’ has been used in a comprehensive sense and
has been taken to include not merely those drugs which were
originally the natives of India, but also the exotics which have
been cultivated at some time or other and have become com-
pletely naturalised to the soil. The lines on which efforts of
the worker should be directed in order to achieve useful results
have been clearly indicated. The methods of effecting economy
so as to bring the treatment of disease within the means of the
poor masses in India, and the desirability of using crude drugs,
which are cheaper, in place of the refined and finished prepara-
tions, have been discussed. A special reference has been made
to the cultivation of important medicinal plants in India. This
part, it is confidently hoped, will provide much food for thought
to all those who are interested in the study of the Indian
medicinal plants and in making the country self-supporting so
far as the medicinal drugs are concerned.

The second part deals with the pharmacopceial and allied
drugs. No effort has been made here to present the botanical,
chemical, pharmacological and therapeutic details which can
be found in any of the standard works. It has been my aim
throughout this section to draw the attention of the reader to
the enormous possibilities which exist with regard to this group
of drugs and which if worked up might be of great economic
benefit to the country. This phase of the problem of the
indigenous drugs has thus far received little or no attention
from the professions of medicine and pharmacy in our country.

The third part deals with the drugs used in the indigenous
medicine. The chief object here has been to present to the
reader a short account of the chemical composition, the phar-
macological action and therapeutic uses of these drugs. This,
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it is hoped, will help the medical practitioners and others
interested to judge the merits and demerits of a particular drug
and to decide whether to use it or not. No attempt has been
made in this section to give all the general information avail-
able in the old literature. For such information the reader is
referred to such excellent works as Dymock’s Pharmacographia
Indica, Watt’s Dictionary of the Economic Products of India,
Kirtikar and Basu’s Indian Medicinal Plants, ete. Nor is it
intended to enter much into the province of the systematic
botanist and pharmacognosist. Only such botanical and des-
criptive data have been given as are absolutely necessary for
ordinary purposes.

In Part IV a glossary of all medicinal plants growing in India
has been given. This is by far the most complete list so far
prepared and includes ovér two thousand plants. The active
principles contained and the purposes for which they are used in
the indigenous medicine are briefly indicated. References to
any work published are given. In addition to medicinal plants
this part contains a short description of drugs of animal and
mineral origin used in the indigenous systems of medicine. Lists
of plants containing poisonous principles and plant remedies used
in the treatment of snake-bite and scorpion-sting have been
included.

Part V gives a short description of the common bazar
medicines of India, their important vernacular names and their
popular uses. After this a separate index of the commonly
used vernacular names has been provided. This will enable the
reader to trace a drug if he knows one of the common names
by which it is known in any part of India.

The present volume owes its inception to an invitation
extended to me by the Patna University to deliver a course of
lectures in connection with the Sukhraj Ray Readership in
Natural Science during 1929-80. The medical and economic
aspects of some Indian medicinal plants formed the theme of
these lectures. The interest evinced in the subject has been
shown by the fact that letters and enquiries have been
pouring in from all parts of India. For this reason the idea of
extending the scope and presenting the subject matter in book
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form was conceived. This idea, however, could not be put into
a practical shape for some time as I went on deputation as
Chairman of the Drugs Enquiry Committee appointed by the
Government of India to consider the question of the quality of
medicinal drugs on the Indian market. Personal contact with
the professions of medicine and pharmacy during my all-India
tour further impressed on me the necessity and utility of such
a publication. On the nucleus of the Patna lectures, therefore,
the present superstructure has been built. In its general plan and
arrangement, the present volume bears a close resemblance to the
lectures originally delivered but considerable amount of new
material has been added. I take this opportunity of conveying
my deep sense of appreciation to the authorities of the Patna
University.

I have very great pleasure in acknowledging the assistance
I have received in writing this book from Dr. B. Mukherji, my
former pupil and now my assistant in the Department of
Pharmacology and Dr. S. Ghosh, Professor of Chemistry. But
for the great interest taken in this work by all the members
of the staff of the two departments it would not have been
possible for me to complete the work in such a short
time. They have helped in the compilation of the list of
indigenous drugs, in the collection of references and in the
preparation of the index. This has been a very tedious and
laborious work. Dr. I. B. Bose has rendered valuable assistance
in finally checking references, scrutinizing the proofs and in
getting the book through the press. To all these workers I am
very grateful. To Dr. L. E. Napier and Lieut.-Col. R. Knowles
I owe a great debt of gratitude for the critical reading of the
proofs and for valuable suggestions which have saved the book
from many blemishes. I wish to convey my deep sense
of appreciation to Lieut.-Col. H. W. Acton, c.L.E., 1.M.8.,
Director of the School of Tropical Medicine, who initiated me
to research, the outcome of which is the present volume. His
advice at every stage of this work has been invaluable. I also
wish to place on record the encouragement given to the study of
the Indian Indigenous Drugs by the Governing Body of the
Indian Research Fund Association, Major-General J. W. D.
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Megaw, C.1.E., K.H.P., I.M.S., formerly Director of the School and
now the Director-General of the Indian Medical Service, and
Major-General J. D. Graham, c.s., C.I.E., K.H.S., I.M.8., Secretary
of the Association. To the editors of the Indian Medical Gazette
and Indian Journal of Medical Research, the two periodicals in
which most of my work on the indigenous drugs has been
published, I am grateful for permission to make use of the
papers for the purposes of the book. Those who are interested
in details of this work would be well advised to read the original
papers, references to which are all given in the book. To
Mr. N. Mukherjee and staff of the Art Press I am grateful for
the care they have bestowed in printing and publishing this
volume.
R. N. CHOPRA
ScuooL oF TROPICAL MEDICINE,
CALCUTTA,
November, 1932.
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PART 1

THE MEDICAIL AND ECONOMIC ASPECTS OF
INDIAN INDIGENOUS DRUGS

I

HisToricAL AND GENERAL :—It is desirable to point
out at the outset that the term ‘Indigenous Drugs’ has becn
used in its widest scinse so as to include within its scope not
merely those drugs which were originally the natives of India but
dlso those which have been introduced from outside and have
beécome completely naturalised. Drugs which are cultivated
in India, whether used in the indigenous systems of medicine
or in the pharmacopceias of various western countries, have
also been brought within the purview of that expression.

The Indian indigenous drugs have great importance both
from the professional and economic points of view. M edicine js
a very ancient art, and drugs have been used in days of anti-
qu1ty as far back as history can take us. It is impossible to
think of medicine as something not connected with treatment,
and drugs have formed an integral part of treatment from the
commencement of human memory.

The Antiquity of Indian Materia Medica :—The history.of
medicine in India can be traced to the remote past. The
earliest mention of the medicinal use of plants is to be found i in
the Rig Veda, which is one of the oldest, Jf not the oldest
repositories of human knowledge, having been written between
4,500 aiid 1,600 B..C. In this work mentioh has been made
of the Soma plant and its effects on man. In the Atharva
Veda, which is a later production, the use of drugs is more
varied although it takes the form, in many instances, of
charms, amulets, etc. It is in the Ayurveda, which is con-
sidered as an Upaveda (or supplementary hymns designed for
the more detailed instruction of the mankind), that definite
properties of drugs and their uses have heen given in some
detail. Ayurveda, in fact, is the very foundation stone of the
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a1_1cicnt medical science of India. It has got eight divisions
which deal with different aspects of the science of life and
the art of healing. The age of Ayurveda is fixed by various
Western scholars somewhere about 2,500 B. C. to 600 B. C.
The eight divisions of the Ayurveda were followed by two
works written later, i.e. Susruta and Charaka. About the date
of Susruta there is a great deal of uncertainty but it could not
have been written later than 1,000 B. C. In this work surgery
is dealt with in detail but there is a comprehensive chapter
on therapeutics. Charaka, written about the same period,
deals more with medicine and its seventh chapter is taken up
entirely with the consideration of purgatives and emectics. In
the twelve chapters there is to be found a remarkable descrip-
tion of materia medica as it was known to the ancient Hindus.
The simple niédicines alone are arranged Dy this author under
forty-five heads. The methods of administration of drugs are
fully described and bear a striking resemblance to those in sc
at the present time; cven administration of medicaments by
injections for various diseased conditions has not failed to
attract notice and attention. From Susruta and Charaka
various systems dealing with different branches of medicine
sprang up. Dr. Wise (1845) mentions two systems of Hindu
surgery and nine systems” of medicine, three of materia medica,
one of posology, one of pharmacy and three of metallic pre-
parations alone. From these one can gather the strength and
dimensions of the scientific knowledge of ancient India regard-
:ng therapeutic agents both of organic and inorganic origin.
Even anzesthetics in some form or other were not unknown.
‘Bhoja-prabandha’, a trcatise written about 980 A.D., contains
a reference to ‘inhalation of medicaments bhefore surgical
operations and an angesthetic called ‘Sammohini’ is said to
have been used in the time of Buddha.

From this period down to the Mohammedan invasion of
India, I_—Ilp_du medicine_flourished. _ Its progress may “hriefly
be traced through four distinct stages, namely (1) the Vedic
period, (2) the period of original research and classical
authors, (3) the period of compilers and also of Tantras and
Siddhas (Chemist-physicians), and (4) the period of decay and



ANCIENT HINDU MEDICINE 3

recompilation. During the second and third periods the pro-
gress was remarkable in every respect and Ayurveda then
attained its highest development. ‘Towards the close of this
period Ayurvedic medicine made its way far beyond the
limits of India. The nations of the civilised world of that
time eagerly sought to obtain information regarding the healing
art from the Hindus of those times, the influence of Hindu
medicine permcated far and wide into Lgypt, Greece and
Rome and moulded the Greck and Roman medicine and
through the former, Arabic medicine also. Jacolliot very
rightly and pertinently remarked, ‘“We should not forget
that India, that immense and luminous centre in olden times,
was in constant communication with all the peoples of Asia
and that all the philosophers and sages of antiquity went there
to study the science of life’’. 'There are unmistakable evi-
dences in the Grecian and Roman medicine of the influence
of Hindu medicine. Hellenic civilisation came most intimately
in contact with Indian civilisation through the conquests of
Alexander the Great. During this period Indian medicine was
at its zenith and the knowledge of the Hindu physicians in
the domain of drug therapy and toxicology was far in advance
of others. They made an immense study of the properties of
every product of the soil and systematically devoted their
attention to the study of disease and its treatment with drugs.
The skill of these physicians in curing snake bites and other
ailments among the soldiers of the Grecian camp bears testi-
mony to this. No wonder then that the Grecian medicine
imbibed in a large measure the knowledge of the healing
science and enriched its materia medica from those of the
Hindus. There is reason to believe that many Greck philo-
sophers like Paracelsus, Hippocrates and Pythagoras actually
visited the East and helped in the transmission of Hindu
culture to their own countries. The work of the great physi-
cian Dioscoroides definitely shows to whht extent the ancients
were indebted to India and the East for their medicine. Many
Indian plants are mentioned in his first work, particularly
the aromatic group of drugs for which India has always been
famed. The smoking of datura in cases of asthma, the use
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of nux vomica in paralysis and dyspepsia, and the use of croton
as a purgative can be dcfinitely traced to have originated from
ancient India. Kven the effects produced by excessive smok-
ing of datura came to their notice.

The Romans also took a great interest in Indian drugs.
There is evidence to show that an cxternal trade in Indian
drugs existed between India and Rome many centuries ago.
The country, with enormous variabilities of climate and with
such wonderful ranges of mountains as the Himalayas was,
from the carliest times, recognised as a rich nursery of the
vegetable materia medica. In the days of Pliny, this drug
traffic assumed such enormous proportions that he actually
complained of the heavy drain of Roman gold to India in
buying costly Indian drugs and spices. ‘T'he following extract
from the writing of an English student of Oricental literature
will be of interest in this connection. In the course of a
lecture, Captain Johnston Saint, M.A., mentioned the extra-
ordinary advance made hoth in surgery and medicine in India
when Lurope was groping for light in her cradle in Greece.
Says he ‘‘If then this is what we found in surgery, what may
we not find in medicine from India—that vast and fertile
country which is a veritable encyclopaedia of the vegetable
world. ‘The materia medica of the ancient Hindus is a marvel
from which hoth the Greek and the Roman freely borrowed’’.

II

EvoLuTIoN OF THE PRESENT INDIAN INDIGENOUs DRUGS :
—Decay of Indian Medicine.—After the period of the Tantras
and Siddhas, the glories of the Hindu medicine rapidly waned
and declined. During the invasion of India by the Greeks,
Scythians and Mohammedans successively, no original works
were written and the Hindu medicine gradually hegan to
decay. During the disturbed times that followed, a good deal
of the existing Ayurvedic literature was mutilated or lost, and
degeneration became discernible everywhere. Various branches
of medicine passed into the hands of priests, and drugs and
herbs gave way to charms and amulets. The medicine man
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himself becamne a member of a sub-caste of Brahmins to whom
knowledge and learning were chiefly confined. A large section
of them began to think that the study and practice of the
healing art, specially surgery, led to pollution. To touch the
dead body was considered sinful and, dissection of dead
bodies being discontinued, advancement in anatomical and
surgical knowledge mnaturally declined. ‘The Buddhistic
doctrine of ‘Ahimsa’ also exercised a great influence in that
direction. Though surgery declined to a great extent during
the Buddhistic period, medicine again made rapid progress.
It was in this period that a large number of valuable drugs
were added to.the already extensive materia medica, and drugs
began to be systematically cultivated and investigated. With
the decline of Buddhism, degeneration set in all round—in
knowledge, learning and practice of both medicine and surgery-
—and the process of decay became well advanced about the
time of the Mohammedan invasion.

With the advent of the Muslim conquerors, the decline
was even more rapid. The invaders brought their own healing
system, which was fairly advanced for that period, and as the
Mohammedan rule became established, the old Hindu or the
Ayurvedic system of treatment was rapidly thrown into the
background. ‘The Arabic system thus introduced, became the
State system of relief. Professor Brown, in his lectures
delivered before the Royal College of Physicians, showed how
greatly Arabian medicine was influenced by the Greek learning
in the early centuries of the Christian era. Although the
chief pursuit of the chemists about this time was the Philo-
sopher’s Stone and the Elixir of Life, they nevertheless made
many real discoveries. How many of these we owe to the
Arabs is apparent from such words as alcohol, alembic and
the like, still current at the present time. There is no doubt
that it was in the domain of chemistry and materia medica
that the Arabs added most to the body of scientific doctrine
which they inherited from the Greeks. Leclerc in his ‘Histoire
de la Medicine Arabe’ points out that even a century earlier
than the Arab conquest of Egypt, the process of assimilating
the Crcek medicine had begun. ‘The Arabian medicine was
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also influenced by the Persian Jundi-Shapor school which
flourished in Persia in the 5th century A.D. 'This is evident
from the fact that there is an undoubtedly Persian element,
especially in materia medica, in which the Arabic nomenclature
plainly reveals, in many instances, Persian origin. About the
middle of the 8th century, when the city of Bagdad was newly
founded, the great stream of ancient learning began to pour
into the Mohammedan world and to reclothe itself in Arabian
dress. The Mohammedan system of medicine thus brought
with it a rich store of its own materia medica, quite unknown
to the country.

Advent of Arabian and Western Medicine :—The Arabian
or the Mohammedan medicine prevalent during the reign of
the Pathan and Moghul dynasties unfortunately did not make
much progress after its introduction into the country and with
the fall of the Moghuls it rapidly decayed. During the
intimate contact between the old Hindu medicine and the
Arabian medicine, which lasted for many centuries, there was
a great deal of intermingling and each utilised the materia
medica of the other. The result was that, though both the
systems had declined, a rich store of the combined materia
medica was left behind. With the advent of Europeans—first
the Portuguese, then the French and lastly the English—the
decline was still further marked.

When the British rule was established, the Western
system was introduced and it was primarily intended to give
relief to those who administered the country. As there was
no proper system of medical relief in vogue at that time, the
newly introduced Western system found its way amongst the
people and was welcomed by them; the appreciation and the
demand for it cxtended all over the country, especially as its
surgical achievements appealed strongly to the people and
made a great cffect on them. It also brought with it its own
materia medica and there was further intermingling and
introduction of new medicinal plants into the country.

This, in brief, is the story of the evolution of what are
commonly known as the Indian indigenous drugs. A combina-



REVIVAL OF INDIGENOUS SYSTEMS 7

tion of all drugs from the three sources coustitute the Indian
indigenous drugs with which we are concerned to-day.

. III

ArrEmMprrs AT REVIVAL, OF INDIGENOUs SysTEMS :—The

Indian systems of medicine have been regarded by many of the
Western scholars interested in_Oriental studies as a rich mme

of knowledge from which_many useful things mlght p0551b1y
be unearthed. It has been said that the medicine of India
was permeated with the scientific spirit as evidenced by a
desire, by observation and experiment, by induction and
deduction, to probe the secrets of nature and to build thereon
a rational system of medicine. On the other hand, contrary
opinion is also not wanting that no benefit will be derived by a
study of the old systems which are based mainly on empiricism
rather than science. This reasoning, however, does not scem
to be based on souna logic. A system which has survived to
such an extent the ravages of tiine, cannot be entirely brushed
aside as unscientific. 'The opinion of Dr. Hugh S. Cumming,
Surgeon-General of the United States Public Health Service,
is worth recalling in this connection. He has expressed the
belief that any system of medicine or, for that matter, any
ancient usage or custom that has held its own for generations
usually has something at the back of it, no matter how little
it appears to be supported by modern science. He says,
“For thousands of years, the Chinese have prescribed the
powdered heads of toad-fish as a remedy for heart trouble, and
now adrenalin, the most up-to-date drug for the treatment
of heart disease, has been found to exist in the head glands
of that fish. For generations the fact that the American
Indian hunters always chose the liver and the white men the
meat when the animals they had trapped or killed were
divided, was quoted as proof of their ignorance and primitive
development. Vet in the last 5 years, the great nutritive
value of liver has come {o be recognised and it is prescribed
in cases of anaemia’’. In the light of these facts, old systems
cannot be summarily condemned as useless and would form
fitting subjects for enquiry and investigation.
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Of late years, a spirit of enquiry and research into the
ancient systems has been discernible among the people of the
soil. Even a distinct reaction in favour of the revival of old
systems has been apparent in many parts of the country. As
a result of this, considerable interest has been cvinced by the
public and by the medical profession regarding the use of
indigenous drugs in the treatment of discase. Indeed it has been
argued that, apart from economic considerations, these drugs
are more suited to the habits of the people and the climatic
conditions that prevail in this country. The question of the
restoration and development of the indigenous systems of
medicine has Leen discussed by the legislatures of the various
provinces. It has been argued that not more than 10 per
cent. of the population of this vast country have access to the
Western scientific medicine and that the remaining have to
rely on the old systems in some form or other and on the
indigenous materia medica. ‘This fact has been fullv appre-
ciated by the authorities concerned. Lord Hardinge, in the
course of an address, said, ‘“When I remember how many
millions of people in India are beyond the reach of allopathic
aid provided by the Government and how many of those who
had means of access to consult the best doctors still prefer to be
treated in accordance with the indigenous systems of medicine,
I come to the conclusion that I should be wrong to discourage
the scheme which aims at improvement and development of
this branch of medicine’’.

The difficulties, however, in the wholesale revival and
development of these systems are very great and are freely
acknowledged even by the learned exponents of these systems.
When it is remembered that the Avurvedlc system of medicme
has _been practically stqtlon'\ry for about “fifteen lumdrcd vears
and that no attempt has heen made to advance the knowledge
in conjunction with the_progress of the world, one would find
it very difficult to reconcile the old theories of two thousand
years ago, however much one may stretch their significance,
with the recent advance of world in science. After imparting
instruction to the Ayurvedic students in modern physiology,
bacteriology, pathology, etc., to ask them to apply the doctrine
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of vayu, pitta, kapha, ctc., to explain the causation of disease,
cannot possibly be convincing to them and can bring nothing
but chaos and discord to their minds. The students trained
under such a system can neither be good at one nor the other.
The same is the case with the Mohammedan medicine.
Attempts at the revival of these systems in their present form
are bound not to succeed.

v

NECESSITY FOR RESEARCH IN INDIGENOUS DRUGSs : —While it
is not our object here to consider the merits of such revival we
have no doubt that out of the large number of drugs used by
the Kavirajes and Hakims for centuries past and still in use,
there are many that deserve the reputation they have earned
as cures. History shows that many of our important
pharmacopceial drugs were known and were also used in some
form or other possibly long before they were introduced into
the Western medicine and before their actions were investigated
on scientific lines. On the other hand, there are sure to be
others of little therapeutic value that are given only because
they are mentioned in some old manuscripts, and no one has
taken the trouble to confirm the truth of these statements.
Attempts must be made to separate the good ones from the
useless ones and for this a systematic investigation of these
drugs must be undertaken. Medicine is a progressive science;
in every department an attempt is being made to replace
empiricism by rationalism and nowhere is this more evident
than in the science of pharmacology and therapeutics.

Thus, when it is said that a drug like Saraca indica (Asoka)
is useful in menorrhagia or Cephalandra indica (Telakucha)
in diabetes, or Barhaavia diffusa (Punarnava) in dropsy, the
profession will not accept these assertions, as these are
symptoms and signs and not discases ; what we want to know
is their particular value in these various conditions and how
they help to restorc the tissues to their normal condition.
The scientific mind is not satisfied by mere statements, no
matter from what source they originate, umless corrohorated
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by clinical and experimental evidence. This of course
necessitates careful and laborious werk, which means time and
cxtensive study. ‘The active principles responsible for the
therapeutic action have to be isolated and worked out. The
way in which the cffect is brought about and the manner in
which the important organs of the body are affected has to be
determined by animal experiments. ‘The question of making
suitable preparations and their preservation so as to make
their potency independent of climatic and seasonal variations
next assumes prominence. The standardisation of drugs and
preparations by chemical and biological methods of assay is
an important factor to secure therapeutic uniformity so that
the amount of active principle in each dosc is not subjected
to irregular variations. ‘These variations, for obvious reasons,
are most undesirable and may do more harm than good,
especially when one is dealing with potent drugs. Fresh
juices and decoctions may be efficacious but, for all practical
purposes, their utility must necessarily be limited. Until these
drugs are investigated on rational lines, their use by the
profession in India must be restricted; while other countrics
not bound by these traditions will only use them when their
utility is brought home to them by convincing proof.

Much miore could be dome in furthering the cause of
indigenous medicine and making it really uscful to the people
in this country by a thorough study of the indigenous drugs
than by wholesale revivals of the old system under, vastly
changed environments. ‘The active and useful drugs should
be separated from those which are inactive and worthless, and
they should be brought into use for relieving the sufferings
of the vast masses of humanity in this country. The economic
condition of the people is so low that they often cannot afford
to use the expensive medicines of the Western system which are
mostly imported from outside. The result is that the majority
of the ryots have cither to go without them or rely on the
crude drugs sold in the bazar, many of which are active, while
others are devoid of the therapeutic activity they are alleged
to possess.
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A%

HISTORICAL SURVEY OF RESEARCH IN INDIGENOUS DRUGS :—
We have already traced the evolution of the indigenous drugs
fmm the earliest Vedic times to the advent of Western medicine
in India. We will now glance for a moment into the ancient
Sanskrit materia medica preceding the advent of Arabic
medicine. Some old Sanskrit works dealing with the classi-
fication of vegetable drugs and the utilisation of their parts
in medicine as practised by the Hindu physicians of 14 or 15
centuries ago provide a most interesting reading. In books like
‘Kalpastanum’ elaborate classifications of drugs and medicinal
plants are given. Divisions are made under such headings as
tuberous and bulbous roots, barks of root, barks of trees
possessing peculiar smell, leaves, flowers, fruits, seeds, acrid
and stringent vegetables, milky plants, those containing gums
and resins, etc. In the same work the earliest references
occur respecting botanical geography, the sites and climates of
different plants, the soils and seasons for collecting medicinal
plants, the duration of thcir efficiency, the method of storage,
and the weights and measures to be used in pharmacy. There,
is evidence to show that even in the earlv Buddhistic period,
pharmaceutical gardens were established for growing drugs
and herbs for supply to the physician. Elaborate directions
are to be found regarding the manipulation of drugs, some of
them by no means unworthy of methods in use at the present
time. Detailed instructions are given on cvery conceivable
point, such as the gathering time, parts to be collected, making
of preparations from them, etc. Annual plants were to be
_collected before the ripening of the seeds, biennials in the
spring and perennials in the autumn; twigs were to be of first
year’s growth ; the roots to be collected in the cold season, the
leaves in the hot season, the barks snd woods in the rains. No
fewer than 26 different forms of preparations have been
described including decoctions and infusions in water and
milk, syrups, expressions, distillations, powders, extracts,
medicated oils and fermentation products. While the know-
ledge of ancient Hindu physicians of medicinal herbs was very
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vast and their vegetable materia medica was extensive, it is
curious to note that, though undoubtedly they had picked up
many herbs growing in the mountains and in the plains having
remarkably potent active principles, some of the plants, quite
as active, growing side by side with the others, were left un-
touched. Such for example has becen the case with bella-
donna, cphedra, artemisia, etc., all of which grow in great
abundance in many parts of the Himalayas and yet no notice
was taken of them. Some of these very drugs were utilized
by the Chinese and Arabian medical men of the corresponding
periods with success. ’‘['he reason for this is very difficult to
understand. After the period of decay had set in, very little
interest centred in the new drugs. The knowledge contained
in Ayurveda and other similar books began to he considered
inspired and incapable of improvement by the ingenuity of
man. The result was that not only did the existing knowledge
remain at a standstill for nearly fifteen centuries but much
of what existed was gradually lost.

We have already referred to the high standard of medical
knowledge of the Mohammedans in the 8th and 9th centuries
of the Christian era. Adolf Fonahn in his ‘Zur Quellenkunde
der Persischen Medizin’ enumerates 400 Persian works, very
few of which have been published, dealing entirely or partly
with medical subjects. Two of these works ‘Abu Mansur
Muwaffaq’s Materia Medica’ composed in 950 A.D. and
‘Dhakhira-i-khwarazmshahi”’, a system of medicine written in
the 12th century are well-known. In these books materia
medica is divided into three parts, the first dealing with animal
products, the second with simple vegetable drugs and the third
with compound medicaments. In some of these works mention
has been made of drngs which produce anzesthesia before
operation. In ‘Shah-nama’ composed early in the 11th century
Caesarean section practised on Rudaba, the mother of Rustam,
has been described in which winec was used to produce un-
consciousness. ‘The Arabian medicine thus brought with it a
rich store of its own materia medica and its exponents paid
little attention to the indigenous drug resources. With the
advent of Western medicine the inquisitive mind of the Western
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scholars began to probe into the mysteries of the Indian
medicinal plants.

The study of Indian indigenous drugs was first begun in
the early part of the last century and 1t was then confined
chiefly to the collection of available information about various
medicinal plants. The carliest contributions were from the
pen of Sir William Jones who wrote a memoir entitled
‘Botanical Observations on Select Plants’. 'This was followed
in 1810 by John Fleming’s ‘Cataloguc of Medicinal Plants’,
Ainslie’s ‘Materia Medica of Hindustan’ in 1813, and Rox-
burgh’s ‘Flora Indica’ in 1820. Wallich, Royle and later
Mouat and Macnamara did much towards resolving the chaos
which existed in the vast mass of botanical material in this
country into some degrce of scientific arrangement. ‘This was
followed in 1844 by O‘Shaughnessy’s ‘Bengal Pharmacopoeia’
which was the first book of its kind which dealt exclusively
with the properties and uses of the medicinal plants used in
Bengal. In 1868 a ‘Pharmacopceia of India’ was published
under the able cditorship of Waring and it signalized a new
epoch in establishing and recording the value of indigenous
medicinal products. The more important drugs were officially
recognised with a view to their cventual adoption in the
British Pharmacopceia. As a large number of the drugs,
especially those in local use, were not studied in this work,
Mohideen Sheriff published his ‘Supplement to the Pharma-
copceia’ in the following year which added considerably to the
utility of Waring’s work. ‘Materia Medica of Madras’ by the
same author which was edited and published after his death
by Hooper is another very useful work dealing with drugs
growing in the Madras Presidency and in use there. U. C.
Dutt’s translation of Sanskrit Materia Medica brought into
prominence the drugs used by the Hindu physicians, and
Fliickiger’s and Hanbury’s ‘Pharmacographia’ was another
very valuable production which recorded important material
relating to the medicinal products indigenous to India. T'he other
works of comparatively recent date are Dymock’s ‘Materia
Medica of Western India’, 1883, followed by the publication
of that very comprehensive book on the Indian medicinal
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plants, the ‘Pharmacographia Indica’, in 1885 under the
joint-editorship of Warden and Hooper. It is a most careful
and useful compilation containing a mass of information
regarding the uses of the indigenous materia medica in the
Eastern and Western medicine. The most elaborate work of all
is ‘A Dictionary of the Economic Products of India’ published
in 1895 by Sir George Watt, the Reporter on the Iiconomic
Products to the Government of India. ‘This monumental work
not only gives a summary of all the previous work on the
medicinal plants hut every page of it teems with information
regarding the use of different barks, roots, flowers, leaves and
woods for different medicinal purposes Notes are added
regarding the cultivation of various drugs; the economic
importance of many of them with reference to their inland
and export trade is also describéd. The quality of the drugs
produced, the parts of the country to which they belong and
even the results of their clinical trials by various medical
authorities are meticulously recorded. Works published still
later such as Kanai Lal Dey’s ‘Indigenous Drugs of India’
and Kirtikar and Basu’s ‘Indian Medicinal Plants’ are largely
summaries and compilations from the above mentioned litera-
ture. In the latter work, plates illustrating various important
medicinal herbs are given which greatly help the worker in
differentiating them from plants with which they are apt to
be confused.

The literature mentioned above is very valuable, as it
contains not only information from Ayurvedic and Tibbi
sources, but also gives the results of personal observations and
experiences of some of the writers. There is no doubt that a
considerable amount of botanical investigation into the scientific
names of drugs has becen accomplished though more remains to
be done in the cas¢ of some drugs to clear up many points with
respect to their exact botanical sources. New drugs that have
escaped the previous investigators require to be explored in
all their details. Warden and Hooper carried out a very
laborious study of the chemical composition of many of the
important drugs. The Indigenous Drugs Committee did use-
ful work and was responsible for obtaining authentic specimens
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of tried remedies, making standard preparations and encourag-
ing their use in the various Government institutions throughout
the country. Besides these efforts, many individual workers
have from time to timec taken up some drug and tried to
establish its pharmacological action by modern methods of
1esearch, but these workers have been handicapped for want
of properly cquipped laboratories.

Admirable as all these attempts have been, yet the pharma-
cology of most of the indigenous remedies remained an un-
explored ficld till recently. The reason of this was not far
to seek. Investigations of this nature require a comsiderable
outlay of money in the form of well-equipped chemical and
pharmacological laboratories, while a liberal staff of competent
chemists and pharmacologists is another cssential prerequisite.
Medicine is now intimately related to chemistry, and the
ultimate solution of most problems, whether physiological or
biological, rests on some physical or chemical basis. ‘This is
forcibly presented to us in the study of the action of drugs.
The importance of the co-operation of chemists at every stage
of research work can only be realised by the workers them-
selves. If satisfactory results have to be achicved and if the
work is to be carried out on the same standard as other
civilised countries, the co-operation of competent chemists is
essential. Besides this the time and labour required to work
out the chemical composition of a single drug are enormous.
‘This may be judged from the fact that it would take an
experienced chemist several months, perhaps a year or more,
to isolate in a pure state and roughly describe the nature
of the different chemical comnstituents of a single crude drug.
The determination of the chemical comstitution of the active
principles concerned would take a considerably longer time even
if the chemist devoted his time entirely to one active principle.
The isolation of a sufficient quantity of the active principles
and the testing of them pharmacologically would occupy several
months. The magnitude of the task of working out all the
drugs used in the indigenous systems of medicine transcends
all imagination. There is such an enormous field for research
in this direction, and so little has been done, that it is
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impossible for any one individual or any ome institution to
cope with it adequately. The co-operation and intimate
association of a large number of sincere and devoted workers
of ability is needed to find the truth. Chairs in pharmacology
should be founded by the various umniversities and medical
colleges, and facilities given for research work.

The situation must however be faced. As the action of
these drugs or their active principles can only be established
by a careful chemical, pharmacological and clinical study,
the investigation in all the three aspects should be carried
on side by side. The experimental work on the pharmaco-
logical side can be done only in laboratories well equipped
with all modern appliances. Nomne existed in this country
to cnable one to do the work on scientific lines t1ll the Calcutta
School of Tropical Medicine was established in 1921, one of
the main dutics of the Professor of Pharmacology being
investigation of the indigenous drugs on scientific lines. 'The
chemical department of this institution has a team of
experienced chemists who work out the chemical composition
of drugs, isolate the active principles, and hand them to the
pharmacologist for determination of their action on the animal
organism. The clinical testing of the drug is made possible
by the Carmichael Hospital for Tropical Discases, a research
hospital attached to this institution. In this way it has becen
found possible to go through a number of drugs in all the
varied phases of their investigation, i.e., from the isolation
of their active principles to the testing of their action on
animals and finally to the making of suitable preparations for
trial on patients, and for recording the results of therapeutic
trials.

VI

THREE MAIN ASPECTS OF THE PROBLEM :—After a careful
survey of the Indian medicinal plants threc aspects of the
problem forcibly presented themsclves from scientific as well
as economic points of view. The research work on indigenous
drugs initiated by the author at the Calcutta School of Tropical
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Medicine was, therefore, undertaken with three main objects
in view:

(1) To make India self-supporting by enabling her to
utilise the drugs produced in the country, and by manu-
facturing them in a form suitable for administration

(2) To discover remedies from the claims of Ayurvedic,
Tibbi and other indigenous sources suitable to be employed
by the exponents of Western medicine,

(3) To discover the means of effecting economy, so
that these remedies might fall within the means of the
great masses in India whose economic condition is very
low.

It is to the discussion. of these three aspects which emerge
from a study of the problem that the attention of the reader
is invited in particular.

PHARMCOP@IL AND ALLIED DruGs :—The first proposi-
tion is likely to lead to great results, because a large number
of drugs which grow in this country are known both to
Eastern and Western medicine and the properties and actions
in many cases are also not unknown. The rescarch here might
with advantage be diverted into two main channels. Firstly,
there are many drugs of established therapeutic value which
are in use in the pharmacopceias of different countries. ‘The
majority of thesc grow wild and in great abundance in many
parts of India and a certain number are even cultivated. Some
of these are collected and exported, though an infinitesimal
fraction of the quantity produced, to foreign countries and come
back to us in the form of standardised pharmaceutical prepara-
tions and active principles in pure condition, probably at a price
a hundredfold of the original crude product. A host of others
grow, mature and eventually die without being put to any
practical use whatsoever. There are numerous examples which
will be dealt with at length in the subsequent pages but a
few will suffice to illustrate the possibilities of their develop-
ment,

Atropa belladonna grows in great abundance in a state of
nature in the Himalayan ranges from Simla to Kashmir at an

2
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altitude of 6,000 to 12,000 feet above the sea level. Iarge
quantities of the root are collected in the Hazara district of the
North-Western Frontier Province and during recent years have
been exported to LKurope and America. Hyoscyamus niger is
a native of the temperate Himalayas at an altitude of 6,000
to 10,000 feet and a good quality of the drug can also be grown
in the plains of the Prnjab. A number of species of Mentha,
Aconite and Juniper grow all over the Himalayas; Juni-
perus communis occurs abundantly in some parts of Kashmir.
Valeriana indica can be found in large quantities in Kashmir
and Bhutan. A number of varieties of Arlemisia grow in the
Northern Himalayas and the mountain ranges of the North-
Western Frontier and santonin-bearing Artemisia brevifolia
grows abundantly in Kashmir and in the Kurram valley. A
very good quality of IPodophyllum emodi is met with in the
higher shady temperate forests of the Himalayas from Sikkim
to Kashmir at a height of 6,000 to 7,000 fect. The Forest
Department has now taken up its cultivation in the Punjab,
United Provinces and North-Western Frontier Province.
Besides these there are a number of pharmacopeeial drugs
which are widely used by the medical profession, but which do
not naturally grow in this country. They thrive, however,
when they are cultivated under proper conditions in suitable
parts of the country. FExamples of such drugs are numerous
but a few of the important ones such as digitalis, ipecacuanha,
cucalyptus, cinchona, jalap, etc., may be cited. They were
introduced into India many years ago and are doing well. On
account of the great demand for these drugs their production
in this country would be of some cconomic importance, especi-
ally in view of the gradual extension of Western medicine
among the masses. India possesses most wonderful variability
so far as the temperature and gencral climatic conditions arc
concerned and as will he shown later every conceivable drug
ranging from those growing in the hottest tropical and damp
climates to those growing in dry, temperate and very cold
climates can be grown and acclimatised in some part or other.
From the geological point of view also every grade of soil from
alluvial deposits to hard rocky formation and sandy deserts
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is met with. Professor Greenish of the London School of
Pharmacy rightly said, ‘India, owing to the remarkable
variations she possesses of climate, altitude and soil, is in a
position to produce successfully every variety of medicinal herb
required by Europe”.

It should be remembered, however, that the soil, the
season and the gathering time are some of the important vari-
able factors with plants and it can hardly be expected that the
amount of active constituents would be constant under all
conditions. In some cases the quality is good and constant,
but in the majority of instances the percentage composition of
the active principles has yet to be determined by careful
methods of chemical and biological assay, to show that these
remedies, growing in a state of mnature, are as good in quality
as those of the imported varieties. If they do not come up to
the required standard, the best method of bringing them into
general use by improving the quality of the active principles
by suitable cultivation, in parts of the country where this can
be done economically, has yet to be dectermined.

Sccondly, a large number of plants grows in India which,
though mnot exactly the same, have properties and actions
similar to the imported and often expensive remedies, and
would form excellent substitutes. Not infrequently it is some
closely-allied species which is pharmacologically just as active.
‘That many such plants do exist, there is very little doubt; but
since no effort has been made to work out their medicinal pro-
perties on scientific lines, or to confirm the work alrcady done,
there appears to he a great deal of uncertainty about their
action. Unless such work is done it can hardly be expected
that they will be taken into use by the profession, in the place
of more certain and tricd remedies. Numerous examples come
to one’s mind but a few may be cited. Colchicum luteum,
grows on the slopes of the western temperate Himalayas
and would form an excellent substitute for the official
C. autumnale. Scilla indica grows extensively on the sea-coast
and on the drier hills of the lower Himalayas and the Salt Range
and would make a good substitute for S. maritima. Ferula
narthex from which a gum resin resembling asafcetida can be
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obtained grows in Kashmir. The properties of Picrasma
quassioides and (enliana kurroo rcsemble those of Picrasma
excelsa and Genliana lutca respectively of the British Pharma-
copeia, '

In both these groups there is an enormous field for re-
search and development. If these drugs are investigated, their
active ingredients recognised, their percentage composition
determined, their action established and standardised, and phar-
maceutical preparations manufactured, the economic benefit
to the country will be immense. '

VII

INDIA’S FOREIGN T'RADE IN DruGs : —The economic im-
portance of the first proposition can only be fully aprreciated by
studying the position of the drug trade of India. A study of the
figures of the total values of imports and exports during the
last 25 years discloses some remarkable facts. Both the import
and export trades have considerably increased during the last
20 years. Thus in the year 1908-09 the valuc of drugs exported
from India amounted to Rs. 15.5 lacs against imports which
amounted to Rs. 73.0 lacs. In the year 1928-29 the export and
import values of drugs were respectively 42 lacs and 200 lacs.
This shows the remarkable extent to which the trade has in-
creased and at first sight this would appear to be a very satis-
factory state of affairs. A closer scrutiny, however, reveals
that the imports are proportionately very much larger than the
cexports. ‘This means that while much raw material is going
out of the country, very considerable quantities of refined pre-
parations manufactured in foreign countries arc coming into the
Indian market. The position is not improving although the
averages of imports and exports for the pre-War, War and post-
War periods and another period of five years from 1924-25 to
1928-29 show a slight fall in imports and some rise in exports.
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TABLE 1
Value of imports Value of exports
Rs. Rs.
Pre-War average ... ... 94,10,289 18,17,835
War average . 127,85,189 29,54,350
Post-War average ...' .. 179,91,326 36,15,878
Average of last 5 years ... 166,40,196 37,19,870

If we now proceed a little further into details and carefully
study the reason of the large excess of import over export, we
are at once struck with the fact that most of the imported
drugs are standardised pharmacopceial preparations such as
galenicals and purified alkaloids, in many cases manufactured
from the same drugs that have been exported ; besides these
there is a large import of proprietary or patent preparations.
A perusal of Table IT shows that over 100.9 lacs worth of the
former group under the heading of ‘other sorts of drugs and
medicines’ and 42.8 lacs worth of the proprietary preparations
were imported in 1928-29. The proprietary and patent medi-
cines have exhibited a phenomenal increase during the last five
years, i.e., from about 25.0 lacs to 42.8 lacs. This shows the
increasing extent to which the Indian market is being ex-
ploited by the manufacturers of these remedies. The figures
showing pharmacopecial preparations and chemicals have risen
from 87.8 lacs to 114.3 lacs in 1927-28 but showed a slight
decrease to 100.9 lacs in 1928-29. ‘'The import drug trade,
taken all round, shows a definite and marked increase. The
other items of interest in this table are camphor, whose import
is steadily on the increase, and the quinine salts, which have
been showing some fluctuation but on the whole show an
appreciable increase.
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The most outstanding figures in the export Table III are
those under the heading “I'otal drmgs and medicines’ which
show a persistent increase from 35.8 lacs to 41.6 lacs during
the last five years. ‘This would appear to be promis-
ing but for the much larger increase in value of prepared drugs
imported. A perusal of Table III also indicates that the export
of cinchona bark has been showing a decrease lately. ’I'he de-
pression in the export of the bark is rather a hopeful sign.
The cinchona requirements of India are so large that the local
production of the drug cannot keep pace with the demand. On
the other hand, large quantities of quinine and quinine salts
have to be imported annually into the country and the export
of cinchona bark cannot but be regarded as harmful from an
economic point of view.

A list of different drugs exported under the heads of
‘Other sorts of drugs and medicines’, spices, oil sceds, nar-
cotics, ctc., in the Sea-borne T'rade Returns of India is given
below. ’‘The list does not pretend to bhe exhaustive but fur-
nishes only the most important drugs included under thesc
groups.

Aconile napellus, Alslonia scholaris, Atropa belladonna,
Althea officinalis, Arachis hypogea, Areca catechu, Anogeis-
sus latifolia, Berberis aristata, Butea frondosa, Catechu nigrum,
Swerlia chirala, Cannabis indica, Cocculus indicus, Cambogia
indica, Crolon tiglium, Cuminum fructus, Cesalpinia bondu-
cella, Cassia fistula, Ephedra vulgaris, Datura fastuosa, ITemi-
desmus indica, Ipomaa hederacea, Terminalia chebula, Podo-
phyllum indica, Papaver somniferum, Piper longum, Piper
nigrum, Picrorhiza kurrooa, Ricinus communis, Saussurea
lappa, Santalum album, Urginea indica, Zingiber officinale.

It will be seen from the list given above that all
these drugs in crude forms are annually exported from India
to foreign countries at a nominal price, are utilised in various
medical and allied industries and a portion of them, at any
rate, is returned to India in the form of expensive preparations.
The finished products naturally fetch considerably higher prices
and hence the increase in the export revenues only shows to
what an extent the Indian raw materials are being utilised by
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the drug manufacturers of other countries to their benefit and
perhaps to the economic loss of India.

If more of the crude materials were utilised in India in the
way in which this is being done in other countries, it will not
only save the drain of India’s gold but the development of
this industry will open up a new avenue of employment for
millions of people.

VIII

THE DRrRuUGs UskDp IN THE INDIGENOUS MEDICINE : —The
second proposition of popularising and introducing new drugs
to Western medicine is a more difficult one. Since the period
of decay and recompilation, many of the effective remedies
have heen lost and a number of uncertain ones have come in.
The result is that in the indigenous systems at the present time
almost every plant and shrub growing in the country has ascribed
to it some medicinal virtue. These beliefs, in some cases, ori-
ginate from the teachings of the ancient commentators and are
based on clinical data, but in others have mno foundation
whatever. Their introduction was empirical and often a drug
was used simply Lecause a single case happened to have derived
some henefit from it. In this way remedies have multiplied
without proof but by belief, and, as they hail from all parts
of India, no one seems to have a correct notion about their
uses and properties. The employment of a large number of
them would thus appear, as in Western medicine, to have been
based on empirical evidence handed down from generation to
generation. A thorough and complete research into all these
drugs would constitute the lifelong work of innumerable
chemists, pharmacologists and physicians. For practical pur-
poses the method adopted has been to make use of the experi-
ence of Kavirajes, Hakims and others, and to take up those
drugs which have a great local reputation for investigation before
touching the less reputed remedies. Besides, many of these
drugs have been clinically tried by some of the medical men
practising Western medicine, who have expressed their opinion
regarding their efficacy; this has also been helpful in the
selection of drugs to be investigated.



26 EFFICACIOUS DRUGS

Dr. Koman of Madras some years ago made a clinical study
of the medicinal properties of a large number of the indigenous
drugs, and it will not be out of place to mention his conclusions
here. According to him the following drugs are of value
when tried on patients, but he recommends that further research
on scientific lines is necessary before they can be safely recom-
mended for universal adoption : —

Hydnocarpus wightiana for leprosy ; Calycopteris flori-
bunda (Chempullani) as anthelmintic and laxative, it contains
a neutral principle which gives all the reactions of santonin ;
Eclipta prostata (Babri) as a cholagoguc ; Beerhaavia diffusa
(Punarnava) as a diuretic ; Holarrhena antidysenterica (Kurchi)
and Bombax malabaricum (Simul) in dysentery ; Alstonia
scholaris (Chhatim) which contains the alkaloid ditamine as
antiperiodic in malaria ; Sida cordifolia (Bala) in discascs of the
nervous system, neuritis and paralysis.

There is also a number of other plants which have the
reputation of being efficacious in certain diseases and which
might with advantage be investigated. Hxamples of these are:
Adhatoda vasica (Bakas) as an expectorant and anti-asthmatic ;
Melia azadirachta (Nim) as an antiperiodic ; Saraca indica
(Asoka) in menorrhagia ; Terminalia arjuna (arjuna) as a
cardiac tonic ; Balsamodendron mukul (Gugal) as an anti-rheu-
matic and nervous tonic ; Bulea frondosa as an anthelmintic for
round worms ; Peganum harmala (Harmal or Asband) as anti-
asthmatic and febrifuge ; Saussurea lappa (Kut) as an aphrodi-
siac and cardiac stimulant ; 4gle marmelos (Bael), Plantago
ovata (Ispaghula) and Ailanthus malabarica (Ood) in chronic
diarrhcea and dysentery ; Herpestis monniera (Brahmi or Safed
Chamni) in hysteria and epilepsy ; the seeds of Psoralea coryli-
folia (babchi) in leucoderma.

Not infrequently we ourselves carry out clinical trials
before taking up investigation of a drug on scientific lines,
A large number of drugs are referred to the Department of
Pharmacology by medical practitioners and others for opinion
and often requests are made that, as the particular drug sent is
useful, its investigation may be taken up at once. To avoid
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wasting time and money, we try it on a series of cases carefully
following the instructions given. If the results obtained after
such trials are satisfactory the drug is handed over to the
chemists for analysis ; if not, it is discarded.

IX

IDENTIFICATION OF INDIGENOUS HERBs :—The drugs are
many in number and varied in character, and the process of in-
quiry is long, tedious and laborious. In addition to these there
are other difficulties which confront the investigator and have to
be surmounted. Many of the remedies mentioned in the old
books baffle and defy recognition and identification, and one
cannot be certain from the description whether the specimens
obtained are of the particular drug described.

The identification of drugs will remain a prime difficulty
until certain prominent characteristics of each drug become
established. No amount of verbal description of these drugs as
given in the books will enable the botanists to identify some
plants and parts which even in themselves do not invariably
present the same characteristics. ‘The result is that there has
been a good deal of confusion; many drugs are being sold
under various names, different drugs under the same name,
and even the learned Kavirajes and Hakims cannot say with
certainty which is the authentic specimen meant in the old
texts. We have often come across entirely different herbs being
sold in different provinces under exactly the same name. A
very careful enquiry has often to be made in which consider-
able help can be obtained from the local names given to the
herbs. There are professional castes who deal with the
medicinal herbs, who have considerable knowledge of these
plants, and who can throw much light where all other measures
fail. In Central and Upper India Musheras, in Bengal people
of such low castes as Maules, Bediyas, Bagdis, Kaibartas, Pods,
Chandals, Kaoras, and Karangas and on the Bombay side
Chandras, Bhils and Gamtas, know a great deal about the
herbs used in indigenous medicine and described in old
books. '
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X

A RETROSPECT OF REsuLTs ACHIEVED : —The investigation
of drugs used in indigenous medicine was started nearly a
decade ago and comparatively speaking much has been accom-
plished during this short space of time. A number of important
medicinal plants prescribed by the Kavirajes, Hakims, etc.,
have been carefully investigated from every point of view.
Their chemical composition has been determined, the pharma-
cological action of the active principles worked out by animal
experimentation, and finally suitable preparations made from
the drugs have been tested on patients in the hospital. It
is only by such a thorough enquiry that the real merits
of these drugs can be proved and a demand created for
them not only in India but in other parts of the world. ‘This
laborious work has brought into prominence the merits
and qualities of certain drugs and it has been shown that
they may prove to be very valuable additions to the present
armamentarium of the medical man to relieve the sufferings
of humanity, if brought into gencral use. Such drugs un-
fortunately are not many. A large number of those examined
showed a certain amount of activity but were not found to
be superior to the drugs already possessed by the pharma-
copeeias; in fact, they were not even nearly as efficacious.
A third group of these drugs consists of those remedies
which although largely used in indigenous medicine were
found to have little or no activity whatever. Many drugs
of questionable value and doubtful utility crept into the
indigenous systems during the period of decay. We hope
to discuss those drugs on which investigation has been com-
pleted later, but it will not be possible to enter into the
details of all the aspects of this work. For this, reference
should be made to the original papers published from time
to time.

Apart from establishing the value of many uscful remedies
there is another aspect of this work which should not be
neglected in our survey. At the present time most of the
drugs used in indigenous medicine are supposed to be
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specifics for some particular diseases and lay people will
wax eloquent in their descriptions of the wonderful cures
said to have been produced by some of these remedies.
Glowing statements of this nature, supported by insufficient
evidence, have also appeared in medical journals. This has
done a great deal of harm to their reputation, and distinguished
pharmacologists of Europe and America are beginning to be
pessimistic and to doubt if therc is really anything of much
value in the vast array of the materia medica of the indigenous
systems of medicine, and are inclined to take the view that
an investigation into the properties of these drugs is mnot
likely to lead to any material results. In this way the
reputation of these remedies has grievously suffered in
Western medicine, the good ones being indiscriminately classed
with the bad. Only systematic research of this kind can
establish the value of the useful ones. Thereby the chaos
that exists in these drugs will be removed and the true teachings
of the Ayurvedic and Tibbi medicine will become available to
all the world.

XI

How To EFFECT ECONOMY AND BRING THE TREATMENT
WITHIN THE MEANS OF THE MASsEs :—The third and the last
proposition relates to the devising of expedients for effecting
economy, so that these rcmedies may reach the masses. This
is only possible if the price of the drugs can be considerably
reduced ; for, in a poor country like India, there are millions
of people who cannot afford any kind of treatment, whether
cheap or expensive, and have conscquently to depend upon
charitable medical relief institutions. The cost of drugs is so
heavy that most of these institutions, which have only a limited
annual budget for drugs, are not able to cope with the demand
for such common and essential drugs as quinine, castor oil,
magnesia, etc., to say nothing of the expensive medicines
which are sometimes necessary and even indispensable.

The only way in which drugs can be cheapened and
brought within the means of the masses is to utilise the local
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resources and substitute the indigenous products for the more
expensive imported preparations of Western medicine. This
can be done by encouraging the production, collection and
manufacture of the local materia medica by preparing phar-
maceutical preparations in a systematic manner. By local
production and substitution of equally potent drugs of Indian
origin for the imported drugs, the cost of treatment can be
considerably reduced. We have already made reference to some
of these remedies and the possibilities of their development.
Their active principles can be isolated, and standardised pre-
parations such as tinctures, extracts, powders, etc., can be
prepared without difficulty with inexpensive apparatus. If
this is done on a large scale, it will be possible not only to
effect saving in the seaborne freight but in many other
charges. As we have alrcady pointed out crude drugs are
exported from India at a very low price and are re-imported
in many cases in the form of refined standardised preparations
at many times their original price. Carriage and freight
charges to and from the ports of import and export have
to be considered at both ends. The actual secaborne freight
may not be much but the insurance charges, agents’ commis-
sions, export and import duties, custom and excise duties
on alcoholic preparations greatly increase the price to an
extent far beyond the means of the ordinary ryot in India,
as these charges eventually fall on the consumer. Besides
that, owing to cheapness of labour in this country enormous
reduction in the cost of manufacture could in all probability
be effected. A perusal of the export Table III shows that nearly
4.1 million pounds of tea-dust is annually exported to Europe
and America at a nominal price whercas caffeine manufactured
from it amounting to 82,200 pounds would be worth 657,600
rupees. Nux vomica seeds to the extent of 50,000 cwt. are
exported annually at a price of Rs. 32,000, whereas the
alkaloid strychnine and pharmacopceial galenical preparations
made from it would bring Rs. 112,000. Belladonna, stram-
monium, castor oil seeds and chaulmoogra seeds are taken
thousands of miles away for manufacturing refined products.
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Many other examples can be cited but it is not necessary to
discuss them in detail here.

There are, however, difficulties in connection with the
collection and distribution of crude drugs from the poiat of
view of the Indian manufacturers. The chicf difficulty is that
in many cases the total value of the requirements is so small
that larger and more reliable firms are not interested in their
production. FEven when the requirements are large there
are so many middlemen to be reckoned with that the local
market price becomes very much inflated. As a matter of
fact, indigenous materials of better qualities have been known
to be re-imported at a cheaper rate than those obtained
locally. It would appear that in many cases the best qualities
are ecxported and onlv inferior and adulterated material
retained for local consumption. To take nux vomica as an
example, the collectors of the seeds in Orissa receive only
Rs. 1-4-0 rer maund of 105 lbs. delivered washed and dried at
the buyer’s godown. These very seeds were sold in Calcutta
at from Rs. 4/- to 6/- per maund with the result that strychnine
factories have sometimes had to be temporarily closed down,
as with this price it was impossible to compete with the
European manufacturers.

In spite of this, during recent years some progress has
been made in the direction of manufacture of pharmacopceial
preparations and refined chemicals for medicinal purposes from
the crude products of this countrv. A number of firms have
been established and caffeine is being manufactured from
tea-dust, strychnine from nux vomica seeds and ephedrine
from the Indian species of ephedra. The output of these
products is, however, at present very small considering the
size of the country and its large population. It is not
enough to supply even a fraction of the requirements of the
people to say nothing of exporting such preparations to other
countries. Unless considerably more attention is paid towards
the development of this branch of industry, it will not be
possible to cheapen the medicaments sufficiently to bring them
within the means of the large masses of this country. Refined
products are not manufactured on a large enough scale at
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the present time. There is no reason against it, provided
research on the drugs is properly organised. The Medical
Store Depots, at the instance of the Indigenous Drugs Com-
mittee many years ago, made pharmaceutical preparations of
the well-known official and mnon-official remedies which are
indigenous to this country and issued them for trial to the
dispensaries and hospitals with cxcellent results. Some of the
local firms in Calcutta have also taken up the manufacture
of galenicals such as tincturcs and extracts, not only from
the pharmacopeeial drugs, but also from the indigenous
medicines. There is a very large demand for the former class,
but as regards the latter group the pharmacological action
of many of these rcmedies has not yet been properly
investigated and their use is limited amongst the profession.
The whole of this subject should be looked at from a scientific
as well as from a business point of view, If the capitalists
come forward and help in entcrprises of this nature they
will find very large margins of profit.

XII

DEVELOPMENT OF ALLIED INDUSTRIES :—Solvents. The
manufacture of refined chemicals, alkaloids, etc., for medicinal
use can also be easily undertaken by the existing manufactur-
ing firms and as a matter of fact this is now being done on a
small scale. Such concerns are already doing well but the
question of solvents which have to be extensively employed
is a difficult one. With the exception of alcohol most of
the solvents such as chloroform, ether, benzene, petroleum
ether, etc., have to be imported from other countries and a
high price has to be paid for them. Even in the case of
alcohol although the actual cost of production of rectified
spirit at present is about Rs. 2-4-0 per imperial gallon, the
excise duty charged on it is Rs. 37-8-0, i.e., nearly 16 times
the cost of manufacture of alcohol. It is true that for
medicinal purposes a special concession rate of Rs. 5/- per
proof gallon (bulk Rs. 7-4-0) is allowed to certain drug manu-
facturers with bonded stores, but in spite of this the price of
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spirituous preparations is beyond the means of the poor masses.
Unless an appreciable reduction is made in the price of the
alcohol used for medicinal purposes, it will he impossible to
bring down the price of the preparations to the economic
level of the Indian ryot.

Benzene and petroleum are two solvents which come next
in importance to alcohol. Both of them could be easily manu-
factured from raw materials available, at a very cheap price.
Benzene could be manufactured from coal in the coal-fields.
It is being manufactured by one or two firms of coke oven
owners, but whereas the cost in Ingland is one shilling per
gallon, in India it is heing sold at Rs. 1-10-0 per gallon plus
a duty of 6 annas; only a limited supply, not nearly sufficient
to meet the demand, is available even at this high price.
Most of the bye-products in the production of coke are being
allowed to go waste. The other solvents such as acetone
and glycerine could also be easily manufactured. Acetone is
prepared from wood shavings and sawdust. Enormous
quantities of raw material arc available as ahout one-ninth of
the total area of this vast country is covered with forests.
In spite of this there is only one acctone factory in the whole
of India at the present time and that also has come into
being at the initiation of the Government. Enormous quanti-
ties of glycerine are being thrown away in the form of soap
wash lye from soap factories in India, which could be re-
covered. ‘There is, however, no firm of soap manufacturers
in India on a sufficiently large scale, to be able economically
to recover glycerine to compete with the prices at which the
imported product is sold. Over 90 per cent. of the machinery
required for pharmaceutical factorics is at present being im-
ported from America and Europe. Pharmaceutical appliances
such as percolators, tincture presses, vacuum stills, emulsifiers,
tablet makers, pill machines, autoclaves, etc., are all imported
from foreign countries. With a little organisation all this
could be easily done in India and at much cheaper prices.
There is more need for private enterprise in this direction.
The development of various industries in connection with drug
mannfacture in itself has a great future.

3
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XIII

Use oF CRUDE DRruGs:—Secondly, by using crude drugs
and preparations the cost of treatment could be considerably
reduced. The utility of the Western medicine to the masses in
India has been limited by reason of its costliness. Its further
progress, in spite of all efforts that are being made, is being
hampered for economic reasons; because of the poor returns
of agriculture and the small wage-earning capacity of the
people, they can afford only the cheapest remedies and treat-
ment. As long as the economic conditions of India remain
as they are at the present time, so long will the average
villager demand, and very naturally too, something within
his mecans, i.e., medical advice costing a fcw annas and the
treatment costing less. The separation and purifving of the
active principles from drugs or making standardised prepara-
tions naturally involve considerable additional expense. The
result is that a bottle of medicine lasting only a few days
costs twelve annas to two rupees which is far beyond the
means of an average Indian. A great many of the maladies
of everyday life for which drugs are used are of a minor
nature. Many of the crude drugs available in the bazars, if
intelligently used, are very nearly as efficacious as the refined
preparations, and substitution of such cheap products is bound
to bring down the cost of treatment to a minimum. Crude
vegetahle purgatives are often as effective as the elaborated
products. Economy can also be effected in many of the most
widely-used drugs in this country and many examples can
be cited. For many years quinine was separated from the
total alkaloids of cinchona bark under the impression that it
was the only effective alkaloid against malarial infections.
The isolation aud refining of this alkaloid naturally made it
more expensive. The researches of Acton, McGilchrist and
Fletcher have conclusively shown that the other threc of the
main alkaloids occurring in the bark are also effective against
this widespread disease in the tropics. 'The total alkaloids of
the bark in the form of cinchona febrifuge were, therefore,
extensively tried and after careful observations, have been
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found to be quite as effective as the purified quinine itself.
During the War, the price of quinine went up to Rs. 55 per
pound, and although it came down to Rs. 24 per 1b. in 1924
and Rs. 18 per Ib. in 1926, and is still keeping at that level,
it is still too high for the economic condition of the masses
in this country. The result is that most of the hospitals and
dispensaries in the mofussil whose annual budgets are not
very generous or extensive can only afford a limited quantity
of this important and essential drug, which is quite inadequate
to meet the demand. In order to supply quinine the supply
of other often important drugs has to be curtailed. The
substitution of the total crude alkaloids (cinchona febrifuge)
in the place of purified quinine will not only effect a great
saving (large quantities of (uinine salts are being imported)
but will help to bring the treatment of malaria within the
means of the poor and thus alleviate the sufferings caused
by this most universal and incapacitating of all diseases in the
tropics. We have dealt with this question more fully under
cinchona. The total alkaloids of ipecacuanha have also been
shown to be nearly as effective against amcebiasis, which is
also very prevalent in this country, as pure emetine. Then
again in the case of H. antidysenterica it has been found that
the total alkaloids and the galenical preparations made from
the bark are better than purified conessine. The tincture
made from Ephedra vulgaris, introduced by the author, is just
as effective in the treatment of asthma, cardiac failure, etc.,
as the very expensive alkaloid erhedrine. Such examples
could be multiplied. It should be possible to preparc tablets
from many of the indigenous drugs which could be sold at a
very cheap price. Attention to this subject is of great im-
portance to this country, because economy and low cost of
advice and treatment are of paramount importance to any
plan of medical relief that can hope to succeed in this country.

X1V

CULTIVATION OF MEDICINAL  Prants :—Utilisation  of
Forest Resources.—Lastly we will touch on the important
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question of the cultivation of drugs on a commercial scale i
this country. India is a veritable emporium of medicinal
plants; uearly three-fourths of the drugs mentioned in the
British and other pharmacopccias grow here in a state of
nature. Not only has the country great resources so far as
the medicinal plants are concerned, but many kinds of
perfumes and spices which are known all over the world
abound in it. India possesses climatic conditions varying
from the torrid to the frigid zone. It embraces vast tracts
of tropical plains, temperate hills and valleys, irrigated soil,
moist and dry climates and cheap labour. It has in fact bheen
described as an epitome of climates, seasons and soils of the
British Empire. It is, thercfore, possible that the drugs which
do not naturally grow within her hounds could be easily made
to do so. Acclimatisation is possible to a large extent with
almost any plant and there are many instances where plants,
indigenous in ome country and originally marketed from one
country only, have been introduced into the other countries
and established on a very firm foundation.

So far reliance has been almost entirelv placed on the
natural resources of the country and the drugs growing in a
state of nature alone have heen chiefly collected and utilised.
The fact should, however, be appreciated that although the
country embraces every climate and situation the great obstacle
to the development of forest drug resources has always been
the question of transport. These forests in many instances
are situated hundreds of miles away from the railheads and
the cost of transport would be prohibitive. ‘The transport
facilities have, however, been greatly improved during recent
years and the advent of motor transport has brought distant
places within reach. The Forest Department, we have no doubt,
leaves no stone unturned to utilise all their resources to the
fullest extent and already there are signs of activity. With
the setting up of an Imperial Council of Agriculture, and the
large research grants it has at its disposal, the subject of
cultivation of medicinal plants, it is hoped, will also receive
the attention it deserves, and the drug resources of the country
will be developed to their full extent.
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Drug Cultivation :—Important medicinal plants such as
digitalis, ipecacuanha, cinchona, jalap, etc., are already being
grown, and there is no reason why the country should not
grow every drug to supply her own needs, if not for cxport.
It has been shown that already a large export trade is in
existence in some of the pharmacopceial drugs. Material
collected at random, however, is very often not up to the
standard quality and the trade has suffered many vicissitudes
for this reason. The variations in the quality of wild grown
drugs is a very serious drawback to their employment for
therapeutic purposes. The result is that India imports not
only large quantities of drug preparations and purified
chemicals, but also crude drugs to the extent of many millions
of rupees annually. Vast tracts of land are lying waste at
present in the country which if utilised for the cultivation of
drugs will not only enrich those concerned in the enterprise
but will give the people of the soil drugs at a reasonable price.
‘The great advantage accruing from a systematic cultivation of
drugs is that a regular supply of genuine drugs of a standard
quality can be assured. ‘The total area of land under cultiva-
tion of various crops in India is 324 millions of acres of which
the non-food crops occupy about 65 million acres, i.c., roughly
24 per cent. of the total cultivated area. Of the non-food
crops the drugs and narcotics occupy about 2.6 million acres,
i.e., 0.8 per cent. of the total area of land under cultivation.
The Government plantations for the cultivation of cinchona
though nominally nearly 15,000 acres actually occupy less
than 6,000 acres. Narcotics, such as hemp, tobacco, opium,
etc., occupy the major portion of the remaining land. It would
appear from this that, with the exception of cinchona and a
few small experimental farms for other drugs in places like
Saharanpur in the United Provinces, and Coimbatore and
Ootacamund. in South India, very little is being done at present
to foster the cultivation of medicinal plants. ‘This fact is
indeed deplorable. ‘The idea of cultivation of medicinal plants
in botanical gardens under cxperts is not a new one. As
early as the 16th and 17th centuries botanical gardens for the
cultivation of drug plants existed and great interest was
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exhibited in their maintenance by the ruling chiefs and
princes. In 1560, there were fifty such gardens in Italy. The
botanical garden of Pisa and the drug garden at Padua, which
are said to have been started somewhere in the year 1546, still
exist. The drug emporium at Leiden in Holland dates from
1575. In India, botanical gardens for cultivation of drugs were
reared under highly qualified specialists during the Buddhistic
régime. There is evidence to show that Asoka the Great
had a special fancy in this direction and subscribed large
grants from the state funds towards their development. In
this generation, the utility of drug gardens is also fully
appreciated by the people, but the chief reason which seems
to have kept this important scheme in the background is that
grave doubts have been expressed in many quarters regarding
the financial success of medicinal plant cultivation in this
country. Although the consumption of vegetable drugs has
decreased during the last 50 years and the synthetic prepara-
tions are fast replacing the drugs elaborated in Naturc’s labora-
tories, the former are still our mainstay. During the past few
years, the production of vegetable drugs has actually increased
in Germany, a country in which the chemical industries are
perhaps more developed than in any other country in the
world. Furthermore, in countries like Germany and Belgium
medicinal plants and essential-oil gardens have proved a great
success. ‘The state in France is taking a great deal of interest
in growing drugs on a large scale and in the United States
of America medicinal herbs are being cultivated on an
industrial scale and. the cultivators are reaping a rich harvest
and making large profits. More interest created in this
direction will be greatly to the advantage of all concerned.
In the United States of America there is a Bureau of Plant
Industry attached to the Botanical Survey Branch of the
Department of Agriculture where all questions relating to the
development of drug cultivation are considered. This Bureau
sends its agricultural experts to various parts of the world to
investigate the climate, soil and environments suitable
for the growth of a particular plant. ‘There are also agricul-
tural farms for plant industry in Germany and Belgium, and
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in many places cultivation of drugs has been combined with
cultivation of plants for the distillation of essential oils and
perfumes. Recently the commonwealth of Soviet Russia and
the Hungarian Government have been showing a great deal of
interest in the subject and are establishing bureaux for carrying
on drug trade. All these departments are doing splendid work
in their respective countries.

If such a system is introduced into India, it will indeed
work wonders. FEstablishment of a drug emporium was
suggested many years ago but has not yet materialised. It is
true that experimental drug farms have been started on a
small scale in places like Saharanpur, Mungpoo, etc., but their
sphere of activities has so far been very limited. A start in
this direction has been made recently under the auspices of
the Forest Research Institute, Dehra Dun. ‘The Minor Forest
Products Department of this Institute is trying drug cultivation
on an experimental scale and already encouraging results have
been attained in many respects. As early as 1913 Mr. Puran
Singh, Chemist of the Forest Research Institute, Dehra Dun,
made some very valuable suggestions to encourage the cultiva-
tion of medicinal plants in India. He suggested that the
first thing to do was to make a complete survey of the extent
of the inland trade in the medicinal drugs mentioned in that
monumental work—A Dictionary of the Economic Products of
India—as well as those found growing wild in the Indian forests,
so that the figures of annual consumption of different provinces
could be ascertained. Notes should also be made of the sources
from which those products are obtained at the present time,
and of the extent of the present demand and the possibi-
lity of its expansion. Only after completion of such a survey
would it be possible to make an organised attempt to preserve
forcst areas where the most important drugs grow, to study
the best methods of cultivation and, if need be, to extend the
cultivation. Many of the drugs concern the Forest Department,
but the Department of Agriculture would also be interested
in a very large number of them. The co-operation of expert
botanists, pharmaceutical chemists and pharmacologists is
essential for the success of such a scheme. They can not only
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advise regarding the locality where particular drugs can be
successfully cultivated, but also the time suitable for cultiva-
tion, collection, etc., to get the maximum activity and yield
of their active principles. They can devise methods for
improving the contents of the active principle where they are
deficient. A detailed study of the chemistry of the Indian
medicinal plants will not only contribute new facts to the
science of drug chemistry, but such a study is bound to bring
them to the notice of the medical profession in India and
‘elsewhere.  Work done on Artemisia maritima illustrates how
the artificial cultivation and acclimatisation of a drug can be
effected, and how improvement in the contents of active
principles can be brought about by scientific cultivation.
Artemisia containing santonin was believed to grow only in
Russian Turkestan, but during the War, when that supply was
cut off, Van Laren by scientifically studying the nature and
habitat of the plant successfully grew Artemisia cina in
Holland, which gave a fairly high yield of active principles.
Then again Artemisia growing in a state of nature in the
Russian Turkestan had a santonin content of 1.5 to 2.6 per
cent., but by proper cultivation the amount of active principles
could be increased from 2.6 to 3.6 per cent. Investigations
on these lines would undoubtedly open up a vast field of
rescarch to the chemists and pharmacologists, the scientific
and cconomic importance of which is difficult to over-rate. It
goes without saying that scientific research in the modern
world is the basis of economic improvement. Large co-
operative and business agencies are developing their research
departments at very large expense and consider it a profitable
investment. Systematic research in fhis direction would not
only be profitable to the drug growers but would also henefit
the private capitalists by enabling them to open up new and
hitherto untrodden fields of enterprise in this country. With'
the devclopment of one industry, other industries will flourish
side by side and the whole nation will be enabled to reap
their henefits.
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XV

PRrOPRIETARY MEDICINES : —The problem of effecting cconomy
might also be tackled from another side, that is by avoiding
as far as possible the use of proprietary and patent medicines.
A perusal of the import table will show that drugs belonging
to this class are being annually imported into the country to
the extent of 42.8 lacs of rupees and the figures are going
up every year. 'The tendency on the part of the medical
profession in India to use proprietary drugs in preference to
the pharmacopceial drugs is to he greatly deplored. It is
a painful thing to see that almost cvery prescription sent to
the dispensing chemists in Calcutta contains some proprietary
medicine or other. These of course greatly increase the
cxpense to the patient and this fact unfortunately is not often
realised by the practitioners. We have always held that if the
combined drugs of the British and United States Pharmaco-
peias are not going to give relief to the patient, proprietary
remedics whose composition and action is in many cases un-
known will certainly not improve matters. While it cannot
be denied that some of the proprietary remedies are very
effective therapeutic agents, a large number of them have not
even the efficiency of cheaper and more easily available drugs,
and some have been proved to he not only entirely useless
but even harmful. ‘This widespred use of proprietary medicines
cannot be attributed to anything but lack of interest on the
part of medical practitioners in the science of pharmaco-
logy. If they paid a little more attention to the rational
rather than empirical use of drugs, they would not be so
easily deceived. They would not he so ready to believe the
preposterous claims put forward in the drug notices and
circulars sent to them by the manufacturers who advertise
on a lavish scale, putting forward claims which cannot be
substantiated, not only in the lay papers but also in some of the
medical journals in this country. It is a matter for deep regret
that medical journals should lend themselves to the publication
of such notices.
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XVI

ADULTERATION OF DRUGS : —From very early times adultera-
tion of drugs was very severely dealt with in India. In
the Buddhistic period anti-adulteration laws were drawn up
on the lines of strictest severity and even the slightest care-
lessness on the part of the physician was vigorously dealt
with. “The dictum laid down was that ‘all physicians who
treat their patients wrongly shall pay a fine’. Unfortunately
things were changed considerably with the decline of the
Ayurvedic medicine. Partly on account of ignorance and
partly because of deliberate intention on the part of dealers,
adulteration of drugs has been practised for many centuries.
Adulteration and substitution of one drug for another was so
rife in the case of the indigenous drugs that the faith of the
people of India became weakened in the products of their
own country. Qutside India, drugs of Indian origin are at
the present time regarded with suspicion and considered
worthless and unreliable on this score alone. Cannabis indica
has lost a considerable portion of the reputation it once had
in Furopean practice on account of the fact that it is not of
the same standard of quality as it was in former years.
Similarly the bark of H. antidysenterica (Kurchi) lost its
undoubted position as a specific in dysentery through the
substitution of worthless barks; the aconites were equally
unreliable. Even in the domain of the finished products
considerable adulteration occurs. Nostrums and quackery are
rampant to such an extent that people arc duped every day.
Many of the tinctures and spirits are below strength and this
factor has brought the Indian manufacturers to a very low
position and has had a damaging effect on India’s export
trade. ‘The evidence before the Drugs Enquiry Committee
left no room for doubt that, in regard to adulteration,
deterioration or tampering with the quality or strength of
drugs, very little distinction could be made between imported
and locally manufactured medicinal preparations. This
evidence was not only from medical men who tried the drugs
clinically but was also based on actual analysis of the drugs
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by such highly placed authorities as Chemical Examiners,
Public Analysts, Officers in charge of Custom and Excise
laboratories, etc. Having regard to the seriousness end far-
reaching character of the problem the Committee also collected
a large number of samples of drugs at random from the differ-
ent provinces of India and subjected them to a careful analysis
under the supervision of experts. The results confirmed the
views of the witnesses in all their different aspects and rein-
forced the impressions generally prevalent. Not only is there
adulteration, but many of the firms sell packages which are
considerably under weight. The traffic in such drugs is
extensive and indiscriminate. Unless and until this practice
of adulteration and substitution is stopped the trade in Indian
drugs and the preparations made from them will not improve
in and outside India, and the use of indigenous products in
the treatment of diseases will not be successful. The fact,
though well-known, should bhe emphasised that economy
cannot succeed at the cost of efficiency.
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PART II

THE POTENTIAL DRUG RESOURCES OF INDIA
PHARMACOP@EIAL AND ALLIED DRUGS

The drug resources of India are vast and inexhaustible
and it can be said without exaggeration that India could supply
the whole of the civilised world with medicinal herbs. Leaving
aside for the moment the drugs used in the indigenous systems
of medicine, whose therapeutic value has been investigated
in the majority of cases on scientific lines, most of the drugs of
established therapcutic value used in the pharmacopwias of
different countries grow in great abundance and often in a
state of nature in many parts of India. Those which are not
indigenous can often be grown in many parts. A list of such
drugs is given below :—

List of Pharmacopccial Drugs or their Substitutes Growing

in India
1. Acacia arabica ..« (Acacia hark).
Indian substitute—Acacia indica.
2. Aconitum napellus (Aconite root).
3. Agle marmelos «o  (Belee fructus).
4. Aloe chinensis (Aloes).

» perryi and other species.
Indian substitute—Aloe indica.
5. Alstonia scholans & A. constricta. . (Alstonia or Dita bark).
6. Amygdala amara . . (Amygdala).
Indian substitute—
Amygdala communis.

7. Amnacyclus pyrethrum . <o (Pyrethrum radix).
8. Arachis hypogaa <.« (Arachis).
9. Amstolochma scrpentaria and

A. reticulata . -+ (Serpentary rhizome).

Indian substitute—
Aristolochia indica.
10. Artemisia maritima ««  (Santonin).
11. Astragalus gummifer ..« (Tragacanth),
Indian substitute—
A. heratensis and
A. strobiliferus.



12.
18.

14.

15.
16.

17.
18.

19

20.
21.
22.
23.

24

25.
26.
27.

30.

31.

33.
34.

35.
36.

41.
42.

PHARMACOPEIAL

Atropa belladonna
Balsamodendron myrrha and other
species
Brassica nigra
» campestris.
» juncea.
Butea frondosa
Camellia thea and Coffea arabica ..

Cannabis sativa (or indica)

Capsicum minimum

Carum coplicum

Carum carui

Cassia fistula

Cassia angustifolia and C. acutzfolla

*Chenopodium ambrosoides

var. anthelminticum.

Cinchona  succtrubra and  other
varieties

Cinnamomum camphora

Cinnamomum zeylanicum

Citrus aurantium

Citrullus colocyntius

Colchicum autumnale and lutcum

Convolvulus scammonia

Coniandrum sativum

Croton tiglium

Cucurbita maxima and C. pepo

Datura fastuosa var. alba
» melel

Digitalis purpurca

Dorema ammonmiacum and other
species

Elettaria cardamomum

Eugenia caryophyllata .

*Ephedra vulgans and allied species

Erythroxylon coca

Eucalyptus globulus
Euonymus atropurpureus
Indian substitute. E. tngens.

DRUGS
(Belladonna).

(Myrrha).
(Mustard).
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(Butea gum or Bengal Kino).
(Tea and coffec plants from
which the B. P. drug,
caffeine is derived).

(Cannabhis).
(Capsicum).
(Ajowan).
(Caraway).
(Cassia pods).
(Senna).
(Chenopodium),

(Cinchona bark),
(Camphor).
(Cinnamon).

(Bitter orange peel).

(Colocynth).
(Colchicum).

(Scammony root).

(Coriander).
(Croton).

(Cucurbita seminge).

(Datura),
(Digitalis).

(Ammoniacum).
(Cardamom).
(Caryophyllum).
(Ephedra).

(Coca leaves from which the

B. P. drug,
derived).
(Eucalyptus).

cocaine

(Euonymus bark).

*Not included in the B. P.

is



44.
45.
46.

47.

49,

51.

52.
53.
54.
55.

56.
§7.
58.
§9.
60.
61.
62.
63.
64.
65.
66.
67.
68.

69.
70.
71.
72.
78.
74.
75.
76.
77.
78

PHARMACOP@EIAL

Ferula foetida .
Indian Substitute. F. narthéx
Foeniculum vulgare
Gaultheria procumbens

Gentiana lutea
Indian substitute.
Glycyrrhiza glabra
Gossypium herbaceum

*Hemidesmus indica

Hyoscyamus niger and muticus
Ipomaca purga and Ipomaa oriza-
bensis

Jateorhiza calumba

Juniperus communis and J. macropoda
Linum usitatissimum
Lobelia inflata .
Indian Subs. Lobelia nicotianmifolia
Mentha arvensis and piperita

TMylabris chicorii

Myristica fragrans

Papaver somniferum

Peucedanum graveolens

Picrena excelsa

Picrorhiza kurrooa

Pimpinella anisum

Pinus longifolia

Piper cubeba

Plantago ovata

Podophyllum emod:

Polygala senecga

Indian Subs. Polygala chinensis,
crotalarioides.

Psychotria ipecacuanha

Ricinus communis

Rheum emodi

Rosa damascena

Santalum album

Strophanthus

Strychnos nux vomica

Styrax benzoin

Swertia chirata

Tamarindus irdica

Gentiana kurroo.

P

DRUGS
(Asafcetida).

(Fennel).
(Gaultheria).
(Gentian).

(Liquorice).

(Cotton root bark).
(Sarsaparilla).
(Hyoscyamus).

(Turpeth).
(Calumba).
(Juniper).
(lanseed).
(I.obeha),

(Menthol).
(Cantharidis).
(Myristica, nutmeg).
(Opium).

(Ancthi fructus or dill fruit)
(Quassia).
(Picrorhiza).

(Anisi frut).
(Turpentine)
(Cubebs).
(Ispaghula).
(Podophyllum).
(Senega).

(Ipecacuanha).
(Castor sceds).
(Rhubarb).
(Rose).
(Sandal wood).
(Stroghanthus).
(Nux vomica).
(Benzoinum).
(Chiretta).
(Tamarind).

*Included in B. P 1898.
+A product of animal origin.
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79. Taraktogenos kurzii and Hydnocarpus

wightiana . . (Chaulmoogra).
80. Taraxacum officinale . . (Taraxacum officinale).
81. Terminalia chebula ... (Myrobalans).
82. Thymus vulgaris <.« (Thymol).
83. Uncaria gambier «. (Catechu).
84. Urginea indica (Urginea).

85. Valeriana wallichii and V oﬂ‘icmalc (Valerian).
86. Viburnum  prunifolium  and V.

foetidum . ... (Viburnum).
87. Zingiber oﬁicmale ... (Zmgiber).

We will now study the most important of these drugs in

some detail. .

ACONITUM (N.O. Ranunculace)

VERN.—Sans.—Visha ; Hind.—Bachnag ; Beng.—Bisha ;
Bomb.—Bachnab ; Tam.—Vashanavi.

Aconite belongs to a genus of herbs belonging to the
Natural Order Ranunculacee and the tribe Helleboree. The
word ‘aconiton’, the classical Greck name, is derived most
probably from ‘Akwan’ a dart, from its having been used to
poison darts. The root, powdered and formed into a sticky
paste with water, was smeared over the arrow heads.

Aconite is one of the oldest remedies used both by the
Hindu and Mohammedan physicians in India and is one of the
commonest drugs sold by druggists. The so-called ‘ferox’
variety is still largely used as an external application. The
root is formed into a paste (lep) and is spread upon the skin as
a remedy for neuralgia and other painful affections. Internally
it is used in treatment of fever and rheumatism, usually in
combination with other drugs ; it is also used as a remedy for
cough, for asthma and for snake-bite. The Hindu physicians
use some varieties as cardiac stimulants after prolonged boiling
in cow’s urine. By this process the active alkaloids are said to
lose their depressant action on the heart and become stimulants
instead.

The earliest reference to aconite in the Hindu medicine is
about A. heterophyllum (Ativisha) which is mentioned in works
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on materia medica by such authors as Chakradatta (1050 A.D.)
and Saranghadhara (1363 A.D.). ‘These writers recommended
the use of the drug as a remedy in fevers, diarrheea, dyspepsia
and cough, and also as an aphrodisiac. The references to its
use in Arabic and Persian works are short and probably
originate from these Hindu works.

Another variety referred to, A palmatum (Bikhma), is
intensely Dbitter like quinine, and in combination with pepper
was used internally as a remedy for pains in the bowels,
diarrheea and vomiting, and as an anthelmintic against intestinal
worms ; externally it was used as an application for rheumatism.

A number of laborious investigations—botanical, chemical and phy-
siological—have been made on the subject of Indian and European
varieties of aconite. The rescarches of Alder Wright, Cash, Dunstan
and Stapf have exhaustively dealt with it. Different workers have
adopted different methods of classification according to the plants being
poisonous or non-poisonous, annual, hiennial, perennial, or accogding to
the structure of their root sections, etc. It, therefore, comes about that
many new names have becn substituted for the older oncs and this has
led to a good deal of confusion. When a pharmacist in India has to
select a sample for his use, he has to go through the whole literature
on the subject, most of which is out of print, in order to identify his
sample and get information about it. It should also be remembered
that the alkaloids of aconites readily undergo changes in their chemical
composition under different conditions of age, temperature, moisture,
storage, etc., so much so that sometimes older samples have bcen found
to be seriously deficient in their active principles. One cannot, there-
fore, rely on roots of questionable age.

Up to the present time the Indian aconites have been used
in this country in preparations used for cxternal application
only. It seems strange that they are not used for preparing
tinctures, etc., because their alkaloidal content is high and they
are very active. From the pharmacological and economic points
of view, these are the propertics for which they ought to be
preferred. The rcason undoubtedly is that they have not becn
properly standardised. If this is done and their therapeutic
value is established, there is no reason why they should not be
used in medicine on a larger scale than heretofore. The author
and his co-workers have carefully studied the different varieties
of aconite growing in India and have cleared up the confusion
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existing regarding their activity. In order to understand
thoroughly the present position regarding the aconites of the
Indian market, it will be necessary to go into the classifications
that have been adopted for it from time to time.

Indian Aconites of Commerce According to Old Classification

Altogether there are said to be about 180 species growing
in the northern temperate zone, but over 50 European varieties
and 24 Indian species have been admitted and a number of
these have been shown to contain active alkaloids. The
members of the genus that grow in India are exclusively confinad
to alpine and subalpine regions of the Himalayas from Nepal
to Kashmir. According to Watt, six species of aconite,
recognised by the botanists, grow in India, with two or three
varieties under two of these species.

1. A. heterophyllum.—VERN. Sans.—Ativisha; Hind.—Atis; Beng.
—Ataicha; Tam.—Ati-vadayam and Pers.—Vajjeturki. It is well known
to the hill people as being quite mert and it is eaten by them as
a vegetable. It grows in the Himalayas at an altitude of 6,000 to 15,000
feet above the sea level. The root is commonly employed in indigenous
medicine as a mild and bitter tonic and 1s sold in the bazars under the
name of ‘Atis’ or ‘Atees.’

2. A. napellus. VERN. Sans.—Visha; Hind.—Mithazahar; Beng.—
Katbish. Several varieties grow abundantly in the temperate alpine
Himalayas at an altitude of 10,000 to 15,000 feet above the ,sea
level. Four varieties, napellus proper, A. rigidum, A. multifidum and
A. rotundifolium are commonly known. Some of these varieties are
poisonous and others are non-poisonous. It may be mentioned here
that all A. napellus sold in the Indian bazars is not the produce
of India. Quantities of imported European root also find their way into
commerce.

3. A. ferox. VERN. Sans.—Visha; Hind.—Bish; Beng.—Katbish;
Tam.—Vashanavi; Guz.—Vachnag; Pers.—Bishnag; Arab.—Bish. Most
of the drug used in this country is said to be derived from
A. ferox, but no exact information is available on this point. This
variety was popularly believed to grow abundantly in India, gainly
confined to the eastern temperate sub-ulpine regions of the Himalayas
eastward of Kumaon at an altitude of 10,000 to 14,000 feet above the
sea level. It was differentiated from A. napellus by its leaves being
less divided, its flower racemes heing denser and there being a shorter
beak to the helmet. A. ferox was considered to be undoubtedly poison-
ous. It was commonly known as the ‘Indian aconite’, as most of the

4
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root sold in the Indian bazars was believed to be derived from this
variety, though undoubtedly it was adulterated with roots from other
varieties.

4. 'The white spongy root which is exported from Northern India
is known as ‘Lahore Bachnab’ or ‘Mitha-zahr’. This root is devoid
of the peculiar smell of the A. ferox root and is probahly derived from
A. lycoctonum which grows abundantly from Kumaon to Kashmir
(Western Himalayas) at an altitude of 7,000 to 10,000 feet above the
sea level.

5. A. luridum is found largely in Sikkim. It finds its way into the
market and is sold mixed with other vatieties,

6. A. palmatum grows in the eastern temperate Himalayas from
Garhwal to Manipur, but this species also is not poisonous and is not
sold except as an adulterant to active varieties.

In European commerce, all the Indian forms of aconite
were classed as forms of 4. ferox, but it should be remembered
that true A. ferox is not thc most plentiful of the aconite roots
in this country and certainly not the most accessible. It thus
comes about that the so-called Aconite ferox sold by the
druggists is an indiscriminate mixture of the roots of A. ferox,
A. lycoctonum, A. napellus and A. palmatum, the latter
predominating. ‘That this state of affairs has been going on for
many years is evident from the remarks made by Dr. E. R.
Squill in the Year-Book of Pharmacy, 1873. He said that
although only a few drugs are apparently more cheaply and easily
obtained than aconite root, yet perhaps in no other is there so
great an amount of uncertainty, many parcels having been
found to be comparatively worthless from a medical point of
view. Things have, however, improved since then and most of
the important active varieties are available in the market, though
not without difficulty on account of the tendency to adulteration
with cheaper and inactive varieties.

Indian Aconites of Commerce According to New Classification
Names of Type Species and Varieties Included in Type

A. napelius, A. ferox var. laciniatum
and A. ferox var. spicatum.

A ferox var. atrox, A. ferox, var.
polyschiza.

Anthora ... A. heterophyllum and A. paperatum.

Napellus e s

Atrox
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Later, Stapf (1905) divided the Indian aconites into three types
according to their being annual, perennial and biennial ;:—
(1) Gymmnaconitum type (annual duration) 4. gymmandrum.
(2) Lycoctonum type (perennial) A. leve, A. Iluridum, A.
moschatum,
(3) Napellus type (biennial and normally paired).

He also classified them according to their root structures as follows,
and this is the classification which is now accepted by botanists.

Napellus Type Anthora Type Deinorrhizum Type
A. soongaricum. A. rotundifolium. A. deinorrhizum,
A. chasmanthum, A. heterophyllum, A. balfourii.
A. violaceum. A. maviculare.
A. falconmeri. A. palmatum.
A. spicatum. A. hookeri.
A. laciniatum.
A. ferox.
A. heterophylloides.
A. leucanthum.
A. dissectum,
A. jaduar.

In the light of this new classification, the position of common
commercial aconites of India is as follows : —

A. heterophyllum belongs to the Anthora type of Stapf.
‘The non-crystalline alkaloid atisine is non-toxic and is employed
medicinally in this country as an antiperiodic, aphrodisiac and
tonic.

True Aconitum napellus is the European variety which is
imported and sold in this country. Its active principle is the
alkaloid aconitine.

Aconitum napellus (Mohri) is the A. chasmanthum, Stapf,
which grows abundantly in India. It was formerly considered
to be indentical with A. napellus of European species to which
it is closely allied. ‘The alkaloid obtained from this species 1s
named indaconitine ; it melts with decomposition at
202—203°C., closely resembles aconitine in its physiological
action, but differs only in degree.

The so-called A. ferox of Indian commerce has been
shown to be a mixture of four species according to Stapf's
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classification. They are A. deinorrhizum, A. balfourii of the
deinorrhizum type, the former growing in Bashahr and the
latter in Garhwal, Kumaon and Necpal ; both contain the
crystalline pseudo-aconitine, and A. spicatum and A. laciniatum
of the Napellus type of Stapf growing in Sikkim and Bhutan,
contain the non-crystalline bikhaconitine. Some of the
specimens obtained consisted only of the two former varieties.
The physiological action of both these alkaloids closely resembles
that of aconitine. A. ferox proper of Stapf is a rare, poisonous
species which has only been found once by Wallich in Northern
Central Nepal. We are informed by the Conservator of Forests,
Kashmir State, that true A. ferox has been found also in
some parts of the Northern Himalayas,

A. lycoctonum according to Stapf is of a percnnial type
and three species arc included under it—A. leve, A. luridum
and A. moschatum. These are non-toxic and the species we
examined had very slight traces of the alkaloid lycaconitine.
We could not isolate sufficient quantity of the alkaloid to investi-
gate its physiological action fully, but it is absolutely
non-poisonous. It is said to contain an alkaloid called
palmatisin which is physiologically inactive. We were unable
to isolate any alkaloid from the samples we analysed.

Standardisation of Indian Aconites of Commerce:—
‘Chemical assay.—Formerly aconite was standardised by the
chemical method as laid down in United States Pharmacopceia
VIII. In U.S.P.IX Revision, the official assay process is also a
«chemical one with an alternative biological assay method, but the
-chemical method was accepted as the standard and was generally
used. Later it was shown by various workers that consider-
able variations and inconsistency in the potency of aconite
preparations ex1sted when assayed by chemical and biological
methods. This is due to the fact that, though the various
alkaloids present in the root behave similarly to solvents and
precipitants; their pharmacological action and toxicity vary
considerably. Chemical methods only indicate the total alka-
loids, whether active or inactive, whilst aconitine and the allied
alkaloids such as indaconitine and pseudaconitine are the ones
that are responsible for the physiological activity of the drug.
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For this reason several biological methods of assay were
developed.

Table A shows the total ether-soluble alkaloid contents of the
common Indian varieties of aconite roots sold in the bazars. The so-
called Aconite ferox which has been shown to be a mixture of
A. deinorrhizum and A. balfouris (Stapf) contains 0.86 per cent. of the
total alkaloids. Of the two samples of A. napellus (4. chasmanthum,
Stapf) obtained from two different parts of India, No. 1 contained 4.28
per cent. ahd No. 2 contained 4.50 per cent. of the total alkaloids
respectively. In the Furopean variety of A. napellus the total alkaloid
content is 0.4 to 0.5 per cent. so that the alkaloidal content in the
so-called ferox variety is nearly double and in chasmanthum variety
nearly ten times more. The other varieties in the market are
A. heterophyllum and A. lycoctonum; they contain small quantities of
alkaloids which are physiologically not very active.
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Biological Assay :—Aconites are better assayed, uot by chemical
methods but by biological methods. The ‘guinea-pig’ method of estima-
tion of the alkaloids comsists in finding out the minimum lethal dose
of a given specimen to these animals according to their body weight,
and comparing it with the quantity of pure crystallised aconitine required
for the same purpose as a standard. This method gives a fairly accurate
idea of the active principles present in a given specimen. We employed
this method for assay of roots of different Indian varieties. It was
found that the alkaloids of the so-called Ferox variety were about 1.5
times stronger and that of the Indian napellus variety 0.7 times
weaker than the aconite of Kuropean variety. But the alkaloidal content
of the ferox variety is double and Indian napellus (4. chasmanthum)
10 times more than that of the European napellus variety.

To briefly summarise the present position of Indian
aconites :

(1) The common roisonous varicties of aconites on the
‘Indian market arc:—

(a) The so-called Ferox variety known as the ‘Indian

Aconite.” ‘This has been shown to be a mixture of

A. deinorrhizum and A. balfourii of Deinorrhizum type of

Stapf. T'wo other varicties are often found mixed in it,

ie., A. spicatum and A. laciniatum belonging to the

Napellus type of Stapf.

(b) The Indian Napellus varicty is now known as

A. chasmanthum, Stapf. The other varieties sold arc

A. heterophyllum and A. lycoctonum which are entirely

non-poisonous.

(2) Chemical assay of these varietics shows that the
alkaloid content of the so-called Ferox form (4. deinorrhizum
and A. balfourii combined) is double that of the Furopean
variety of A. napellus official in the Pharmacopceia, and that of
the Indian Napellus variety (A. chasmanthum) is ten times as
much.

(3) Biological assay of these roots shows that the ether
soluble alkaloid (psecudaconitine) of the so-called Ferox form
is 1.5 times stronger than aconitine obtained from the Furopean
variety of A. mapellus and the alkaloids obtained from the
Indian variety of napellus (4. chasmanthum) are 0.7 times
weaker.
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From a comparison of the chemical and biological assays of
the different species of aconite that were examined, it can be
concluded that both Indian varieties, i.e., Aconite napellus
and the so-called Aconite ‘ferox,” can be used for the purpose
for which aconite roots of the British Pharmacopceia are used.
The other varieties sold in the market have quite different
physiological propertics and cannot be used. For practical
purposes it would appear preferable to bring into use the
aconites sold under the name of ferox, (the commonest
in the market) for the following reasons:—(1) They are
very common in the bazars and available in large quantities
under the name of bachnab, bachnag, mithabish, mitazahar,
singyabish and dagra. (2) They can be easily distinguished
and their adulteration with any other variety can be easily
detected, which is not the case with the napellus variety.
(3) They are very casily identifiable both by their botanical and
chemical characteristics. ‘The tubers are sometimes single or
more generally 2—3 fasciculated, fusiform 2’—5" long,
3"—1” in diameter (at the thickest portion), dark brown or
nearly black externally. (4) The outer cuticle is thick and
prevents to some cxtent the access of moisture. They do not
deteriorate rapidly, and have a fairly constant composition owing
probably to their being of a uniform variety. (5) The alkaloid
can be very easily crystallised, about 80 per cent, being
crystallisable, so much so that from an assay sample of about
10 grams of the root pure crystals arc obtainable for identifica-
tion.
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ALOE VERA, ALOE INDICA (N.O. Liliaces)

VERN.—Sans.—Ghrita kumdri ; Hind.—Kumdri ; Beng.—Ghrita
kumari ; Musabbar ; Tam.—Kumari.

The uses of aloes, the common ‘musabbar’, for external
application on inflamed painful parts of the body and for
causing purgation are too well-known in India to need any
special comment. Its application in medicine dates back to
the 4th century B.C. It is the product mostly of Aloe chinensis
and Aloe perryi, plants indigenous to East and South Africa,
which have been introduced into the West Indies and other
tropical countries. The plants have large fleshy leaves from
which a thick juice flows when they arc detached by means of
transverse cuts. The juice is allowed to drain into suitable
vessels and then concentrated by evaporation, sometimes sponta-
neously but more frequently by boiling. ‘The juice is colourless
to start with but darkens, due to evaporation and boiling, and
hence the commercial drug is met with in dark hard masses.
Most of the aloes, if not all, met with in commerce is imported
into India. Several varietics of the plant, however, are common
on the sea coast of Bombay and Gujerat of which Aloe vera
var. officinalis, also known as A. indica, only appeats to be truly
indigenous to India. It is a coarse-looking plant with big
leaves, found in Mysore and certain parts of the Madras
Presidency. It has been identified as the ancient ‘ghrita kuméri’
of the Vedas. Aloe abyssinica is grown in Jaferabad in
Kathiawar and Aloe vera or Aloe barbados have become com-
pletely naturalised in India especially in the hot dry valleys
of the north-western Himalayas and throughout the central table-
land extending as far as Cape Comorin. Although the drug
yielded by the Indian plant seems to be in no way inferior,
A. socotrina is most highly esteemed, figures most in the trade
returns, and is imported into Bombay wia Zanzibar and direct
from the Red Sea ports. It is usually sent from these parts
packed in skins, the packages varying much in size and shape.
In Bombay, the skins are opened and aloes repacked uniformly
in boxes for export to Europe. ‘The re-cxport forms only a
small part of what is impdrted, and the major part is meant
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for consumption in India. A glance at the sea-borne trade
statistics of Pritish India shows that nearly Rs. 37,000 worth
of aloes on an average is imported into India. Although
aloes does not grow largely in a state of nature, the cultivation
of the plant is easy and as it flourishes in the driest and poorest
of soils, is could be easily produced.
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ARCHIS HYPOG/ZEA (N.O. Leguminose)

Ground Nut ; Pea Nut ; Monkey Nut.

VERN.—Sans.—Buchanaka ; Hind.—Mungphali; Beng.—Chine>
badam ; Bomb.—Bhui-chane ; Tam.—Vérk-kadalai,
Tel.—Verushanaga-kdya.

The plant Arachis hypogea is largely grown in South
America, East Indies, China, Japan, the French West African
Colonies (Congo) and Senegal. In India, Arachis is one of the
most important of the cultivated plants, being grown through-
out the country but chiefly in South India and Bombay. It is
also available in certain parts of Bengal and Upper India. The
sceds of this plant, hesides being extensively employed as a
food-stuff, afford on cxpression 40 to 50 per cent. of a clear
sttaw coloured, non-drying oil with a faint odour and a very
mild agreeable taste. It closely resembles olive oil hoth as
regards taste and other physical and chemical properties. A
comparison of the constants of the two oils will reveal this
similarity in a striking manner :—

Ground-nut Oil Olive Oil
Sp. gr. at 15°C 0.9165 to 0.9175 0.916 to 0.918
Solidifying point ... 0 to 2°C 3 to 4°C
Refractive index at
15°C 1.4731 1.4698 to 1.4703
Saponification value ... 185.6 to 196 185 to 196

Todine value 83.3 to 1V5 79 to 88 usually
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TABLE 1
Total quantity Value of the seed
exported 1n cwts. ezps(:?jﬁl gm
1911-12 . 15,515 4,583
1912-13 21,650 6,135
1913-14 9,784 2,983
1914-15 . 7,368 2,736
1915-16 13,062 4,871
1916-17 . 11,093 4,304
1917-18 . 3,990 2,765
1918-19 . 1,917 2,102

Since 1918, very little seed has been exported.

Before the War, 75 per cent. of this article produced was
sent to Germany and there distilled for the manufacture of
thymol. The manufacture of this drug, it is understood, has
been undertaken at Gwalior in India. An estimate of the
production can be formed from a report published in the
Journal of the Indian Institute of Science in 1921, ‘Table II
gives the figures of yield of the oil and thymol on a large scale.

TABLE 11
Quantity of Fruit Yield of Oil Yield of Crude Thymol
in lbs. in 1bs. in lbs.
26,076 ' 742.0 321.2
22,227 652.5 269.1
32,380 943.7 370 5

Thymol has also been produced to a large extent in Dhar
State, but no information is available whether manufacturing
is still going on there. There are, however, difficulties to
be encountered in manufacturing the drug in India. Most
of the seeds obtainable in the market have apparently been
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partially distilled as their oil content is very low. The ajowan
oil available averages only 4 to 6 per cent. of thymol and must
be evidently de-thymolised. In 1924, experiments were actually
conducted under the auspices of the Department of Industries
and Commerce, Hyderabad, on the manufacture of thymol from
ajowan seeds growing there. It was found that the yield of
oil was only 2 per cent. of the weight of the seeds and the
yield of thymol crystals was 36.97 per cent. on the weight of
the oil. This showed that the quality of the seeds was rather
poor in comparison with the foreign seeds. On calculating the
actual cost of production, it was found that the price could
not compete with the market price of the imported article
unless the byec-products of the manufacture, namely, extracted
seeds (as fodder or manure), omum water and thymene oil,
were also utilised. The manufacture of thymol, from the seeds
and oil procured from the market, is fraught with great risks
and is not likely to be remunerative.

Attempts were made during the War to cultivate this
plant in other parts of the world. A sample of seeds from the
Seychelles gave on analysis 9 per cent. of the oil and from
Montserrat 3.1 per cent. of oil containing 39 and 54 per cent.
of thymol respectively. These figures show a much higher
yield than that obtained from the Indian fruit (about 2.85 to
2.91 per cent.). More attention should, therefore, be paid
to the proper cultivation of ajowan seeds on scientific lines
in suitable parts of India. If this is not done the trade in
this drug is likely to be seriously affected. Unless the
quality of the seeds is improved, India will not be able to
compete with other countries growing a superior quality of
seeds. In view of the increasing production of synthetic
thymol, it is doubtful if this industry will ever be successful.
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Arachis oil contains oleic, hypogeic, palmitic and arachic acids
and it is greatly esteemed for domestic purposes as it does not become
so rancid as other oils. The oil is also regarded in India as an aperient
and emollient.

Olive oil is largely employed in medicine, both externally
and internally. It is a basis for liniments and ointments. It
is also a nutrient and a food and can be given in wasting
diseases. Arachis oil satisfies almost all the properties
possessed by olive oil so that it can be used as a substitute for
it, particularly in India, where arachis oil is available in large
quantities at a very cheap price in contradistinction to olive
oil which is very expensive. The substitution of arachis oil
for olive oil is actually carried on in commerce to a very large
extent. Most of the specimens of ‘pure lucca olive oil’ from
France and Italy are not true ‘olive oils’ but ‘arachis oil’
purified and passed on as ‘olive oil.” ‘This arachis oil is derived
from the groundnuts exported to the continent from the Madras
ports.
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/ARTEMlSlA MARITIMA (N.O. Composite)

Wormseed ; Santonica.

VERN.—Hind.—Kirmdld ; Romb.—Kiramaniowa ; Pers.—Shih,
Sariqun ; Arab.—Afsantin-el-bahr.

The plant artemisia is a very ancient remedy and was
extensively used by the Greeks and Romans to expel intestinal
worms and as a stomachic. The old Arabian and Persian
physicians used it for the same purpose and it was probably
introduced into India by them, as no mention of this drug
can be found in the old Ayurvedic writings. ‘The flowering
tops have been and are to this day largely used in the T'ibbi
(Mohammedan medicine) in India as an anthelmintic.
Usnally they are powdered and are given in 2 to 4 drachm doses.
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The drug is also used as a remedy for dropsy. A deccction
made from the plant, which would consist mainly of the
essential oil, is used as a cardiac and respiratory stimulant.
Artemisia maritima, Linn. (A. brevifolia, Wall) grows abun-
dantly in the high altitudes of the Himalayas from Kumaon
to Kashmir at a height of 4,000 to 12,000 feet. It is said to
grow more abundantly and uniformly in Beluchistan, Chitral
and Afghanistan than in the Himalayas. It grows in such
abundance in the last-named country that it is used as a packing
material for fruit which is imported from Kandahar. In spite
of this abundant supply, santonin was not manufactured in
India either for internal consumption or export till very
recently.

Before the War, practically all the santonin on the Indian
market was of Russian origin and was imported from Europe.
It was obtained from Artemisia cina, Berg, but there are
many allied species, such as A. maritima, var. Stechmanniana
Besser (A. lercheana, Karel and Kiril), A. paucifiora, Stechm,
etc., which are indigenous to the vast uncultivated plains of
the Kirghiz in Turkestan. A number of species of artemisia
are also widely distributed over different parts of Europe, Asia
and America. Formerly large quantities of the strongly-
aromatic flower heads were collected and sent to the European
markets, especially to Moscow and Petrograd : some also found
their way to India via Afghanistan and Persia. Factories
were later cstablished in some of the large towns in Turkestan
where santonin is extracted, and mainly the purified product
is now exported. Some years ago there was a great scarcity
of santonin, owing to the wasteful and destructive methods of
collection, and to the political and economic upheaval in Russia.
Efforts were, therefore, made to find other sources of the drug
with a view to increasing its output. The plant, however,
is found only in a restricted area in Russian Turkestan and
attempts at the extension of cultivation have hitherto failed.
Extensive investigations have also been carried 6ut from time
to time on other plants of the same genus, as additional or
alternative sources of santonin. In Holland, Van Laren has
successfully cultivated A. cina, which has yielded as much as
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1.3 per cent. of santonin. Some of the American species of
artemisia growing in Mexico and the neighbouring states have
also yielded santonin. Artemisia gallica grown in France was
found by Heckel and Schlagdenhauffen to contain santonin, al-
though the percentage was not stated by them. An examination
by Maplethorpe in 1924 of Artemisia gallica and A. maritima
found in the south of England led to the conclusion that the
English variety of these plants contained very little or practi-
cally no santonin. Despite the large amount of work dome on
various species of artemesia, it has not yet been possible to
find a variety which contains a workable percentage of santonin
and which can stand comparison with the Russian variety.

Indian Species of Artemisia :—Many species of artemisia
grow in the Himalayas but Artemisia brevifolia, Wall, which
contains santonin grows fairly abundantly ig certain parts of
Kashmir (Gurez, Telel, Astore, Baltistan, etc.). Gurez, which
is near the main valley of Kashmir, and therefore accessible
from the point of view of transport, can yield about 150 tomns
of the dry material annually and this yield can be considerably
increased. Large quantities can also be gathered from the
neighbourhood of Astor but transport is more difficult. A
factory for the manufacture of santonin in Kashmir has been
under consideration for some time, and although a certain
amount of santonin has been produced, it has not been done
on a commercial scale. The rcason probably is that the price
of artemisia charged by the authorities is very high. Unless
this is reduced there is no likelihood of this industry making
any headway.

Within recent years (1926-27), a new source of santonin
has been discovered in India. In the Kurram valley in the
North Western Frontier Province, at a height of 4,000 to 5,000
feet above the sea lével, artemisia has been found growing
in abundance. The area, under artemisia first discovered was
estimated by the Botanical Survey Department to be roughly
200 acres of fairly thick crop, but there are many similar areas
in the adjacent hills and there is a larger tract of more than
2,000 acres, with a crop of varying density scattered over it.
Several closely related species of artemisia have been collected
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from this locality. Artemisia maritima is found in most parts
of this valley and is known by the name ‘Spirah tarkhah’ and.
this is the variety which bears santonin. ‘T'he other species
such as A. salsoloides, A. absinthium, A. campestris and
A. wvulgaris, which were collected showed no santonin what-
soever. The discovery of this new source of santonin in India
is of far-reaching importance to the drug world. The
estimated yield of saleable product that could be obtained
from the locality is indeed very satisfactory. About 1,700 lbs.
of green leaves and stalks can be obtained from one acre, and
after drying and removing the stalks about 425 lbs. per acre
of saleable product could be easily collected. ‘This is the
minimum estimate, and if properly protected by closing certain
areas to grazing, the area would in a year of normal rainfall
yield about 6,000 lbs. of green crop giving 1,500 lbs. of sale-
able product per acre. According to this computation, from
200 acres of thick crop it will be possible to get a hundred
tons of good leaf and if the other available and adjacent areas
are worked up, there is no doubt that a constant supply of
100 to 200 tons could be maintained for years, specially because
the crop could be cut twice a season both in June and
September. ‘This will place India in a very promising position
as regards her santonin requirements. Preliminary analyses
carried out on the Kurram valley artemisia showed a poor
santonin content, almost half the quantity found in artemisia
growing in Kashmir. The commercial exploitation of this
source may, therefore, appear to be a risky venture, but the
proximity of these areas to the railway and the consequent
saving in transit charges are important factors. Further work
is in progress with regard to future possibilities there in con-
nection with this drug. Besides the artemisia already growing
wild, a very large area of waste land is capable of cultivation,
and it would only be necessary to protect and give it an
occasional watering to produce a good crop. If these opera-
tions are successful, it is to be expected that India would not
only be completely self-supporting as regards her santonin
requirement, but would be gble to export a large amount.
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Santonin Content of Indian Artemisia

‘The active principles of A4. maritima consist of :—

(1) a volatile oil which has an odour resembling cajuput oil
and camphorg,
(2) santonin and an allied body artemisin,

The amount of santonin extracted from the Russian artemisia
vsually is 1.2 to 1.4 per cent., but may be as high as 2.3 to 3.6 per cent.
It appears from several analyses made by Dr. Greenish, Dr. Simonsen
and the chemists of the Imperial Forest Research Institute, that as
much as 1.95 per cent, of santomn may be obtained from flower buds
and leaves. Later estimations, however, have proved that the yield
from the Kashmir artemisia is lower still and seldom goes beyond
0.5 per cent. This is partly due to the fact that the santonin content ot
A. maritima from these regions is naturally somewhat low, and unless
it is collected at the proper time, the yield is still further reduced. It
has been shown that the plants collected in June from Kashmir (Gurez)
have no santonin at all; those collected in July and August showed
from 0.1 per cent. to 0.9 per cent., the latter being the maximum
yield. In the first half of September, the santonin content again falls
to 0.1 per cent. and after that, it is entirely absent, or only traces
are present.

The method of extraction of santonir. followed by the chemists in
India is said to be responsible to a certain extent for the low
yield. In the factories of Russia, santonin is extracted by a new and
improved method said to be devised by Dr. Ferdinand XKrauss of
Braunschweig. This method allows nearly 98 per cent. of the santonin
content to be extracted from the flower buds of the plants, whereas
in India, only 70 per cent. to 80 per cent. of the santonin is made avail-
able. If the former method is used, the yield could be increased by
cutting down the waste which is at present sustained in the process of
extraction.

The method of collection of the plant has also been defective. In
old days, the whole plant was cut off from the root and the flowering
tops, the leaves and the stalks were all mixed together. As the woody
stalks contain little or no santonin, this process further helped to reduce
the percentage. The method now employed is to strip off the leaves and
flower-buds directly from the plant by hand and then dry them in the
sun. 7This method is less wasteful, as the plants from which the leaves
and flower-buds are stripped off, do very well. Not only is their future
growth and development not hindered, but they bear fresh leaves.
The cutting off of the whole plant is not only harmful from point of view
of future growth, but is also expensive both for labour and transport.

A comparative examination of the physical and chemical properties
of the Indian santonin shows that it practically comes up to the
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Russian santonin. A perusal of the following table will make this
point clear :—

Imported Russian Santonin Indian Santonin
(Standard) (Smuith Staqistrcet brand)

1. Very sparingly soluble in cold water.

Soluble in 40 parts of cold rectified

spirit, in 8 parts at the boiling point

and in 4 parts of chloroform .« Same as the standard.
2. Crystallises in flattened columns, in

feathery radiating groups or in

flaky plates. Odourless, tasteless

at first but afterwards develops a

bitter taste. The cold alcoholic

solution has an extremely bitter

taste Do.
3. When heated becomes reddish brown,
evolves white fumes and on cooling
sets to a clear brown vitreous mass,
which is reddened on treatment
with a little dry alkali or slaked
lime . .. Do.
4. On exposure to light, especially to
direct sunlight, santonin acquires a
yellow colour. The hot alcoholic
solution of this altered substance is
vellow, but deposits crystals of
colourless santonin on cooling . Do.
5. Laevo-rotatory in chloroform—171.4° Taevo-rotatory in chloro-
. form —161.2°
6. Specific gravity 1.1866 .« Same as the standard.
7. Melts at 171° to 172°C ... Softens at 169°C and mells
completely at 171°C.
8. Leaves no appreciable ash «.. No appreciable ash.

The slight differences noticed are probably duc to traces
of impurities. The pharmacological action and toxicity of the
Indian variety also correspond to those of the variety imported
from Europe. A series of cats, whose stools were previously
examined and found to contain ova of belascaris and hook-
worm, were given the drug in doses ranging from 45 to 80
mgm. The belascaris were expelled and the ova disappeared
from the stools. No toxic symptoms were produced in these
animals.
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The therapcutic efficacy of the drug was tested by clinical
trials in a large number of cases in the Carmichael Hospital
for Tropical Discases and in the Alipore Central Jail. Indiat
santonin was given combined with calomel and sodium bicar-
bonate. The stools were carcfully washed for 48 to 72 hours
after administration of the drug and examined for the presence
of the parasites. Ten days later the stools were re-examined
by the Kofoid and Barber technique for the rresence of ova.
The results with Indian santonin compared favourably with
those ordinarily obtained with ILuropean santohin. [t was
found to be more cffective on ascaris than chenopodium.

Recent studies by Dr. Maplestone have shown that a
combination of santonin and chenopodium is very much more
effective in the treatment of ascaris than either of these drugs
alone.

Economic Possibilities : —Santonin is one of the most
expensive drugs in the Pharmacopceia, its current price being
Rs. 400/- per pound. During the War and for some time after,
it was selling at Rs. 700/- per pound, a single dose of 3 grains
costing nearly a rupec. For mass treatment in a poor country
like India, it is essential that some source shall be found from
which santonin can be obtained at a cheap price. F¥rom the
information available mnow, it appears probable that India
could produce at a reasonable price, much larger quantities of
this drug than she requires herself.

The incidence of ascaris and oxyuris infections amongst
the population of this country is very heavy indeed. This
will be seen from an estimate by the Helminthological Depart-
ment of the Calcutta School of Tropical Medicine and Hygiene.
Over 65 per cent. of the population seems to be affected in
Burma, Assam, Orissa and parts of Madras, where the rainfall
is heavy and the surface water abundant during the momnsoon
season. In Bengal and parts of Bombay the incidence is from
35 to 50 per cent, and in the United Provinces, it varies from
15 to 25 per cent. In the drier parts of India like the Punjab
and Rajputana, though the incidence is less than in the parts
mentioned above, it is in no way insignificant. ‘The huge
demand for santonin can, therefore, be easily appreciated.
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Under the circumstances, the development of the santonin
industry will be beneficial to all concerned.
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\/ATROPA BELLADONNA (N.O. Solanacee)
Deadly Nightshade
VERN.—Hind.—Sag-angur or Angur-shefa ; Beng.—Yebruj.

Belladonna and its alkaloid atropine are largely used in the
Western medicine as a sedative, antispasmodic and mydriatic in
diseases of the eye. It is a valuable antidote in poisoning by
opium, muscarine, etc. Belladonna is a tall, straight plaunt,
sometimes attaining a height of 7 feet, but ordinarily 3 to 4 feet
high. It grows in great abundance in the Himalayan ranges
extending from Simla to Kashmir at an altitude of 6,000 to
12,000 fect above the sea level and is also found wild in Kunawar
at an altitude of 8,500 feet. An unlimited supply of the root
can be obtained from the northern Himalayas from localitics
not too far away from places with suitable transport facilities.

Although it is a powerful drug, its medicinal properties
appear to have escaped the ancient physicians of India as it has
not been mentioned in the Hindu materia medica. It is remark-
able that, while absolutely worthless drugs were -carefully
collected and sent to the plains of India from the very localities
in which belladonna is abundant, not a single leaf or root of
Indian origin of this valuable drug could be purchased from the
Indian drug shops in large centres some years ago. Its identity
was so much eclipsed that no mention of this drug could be
found in Dymock’s Pharmacographia Indica or in Mohideen
Sheriff’s book both of which are known to be very exhaustive and
reliable treatises on the Indian indigenous drugs. Apart from
the natural sources of belladonna in the hilly regions of India,
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considerable quantities of the roots could be grown in various
suitable situations in India. ‘The important factors in the culti-
vation of belladonna are regular drainage, a soil having porosity
and containing sufficient mineral constituents, e.g., potash, soda,
lime, etc., a warm hilly situation with protection from sunlight
by deciduous trees and sufficient room for the roots extending to
a distance from the parent plants. These requirements are not
difficult to attain and as not much manuring is required in
belladonna plantations, a heavy item of expenditure on this
score is dispensed with. There is every possibility that bella-
donna cultivation would succeed, in view of the fact that in
India fungus disease of the belladonna roots, which has caused
havoc in the plantations in some of the foreign countries, is not
yet reported.

Medicinal preparations of belladonna and its alkaloid
atropine are largely imported into India. It is interesting to
note that most of the galenicals and the alkaloid are prepared
from the belladonna roots and leaves exported from India. A
perusal of the records shows that a considerable export trade in
these raw materials has existed between India and Europe for a
long time. During the War, this trade flourished extraordinarily
and unprecedented values were realised by the growers,
partly due to general scarcity of the article in the world market
and partly to the reputation of the Indian root as possessing
an alkaloidal content much higher than the FEuropean
varieties. The Indian belladonna actually contains a higher
proportion of alkaloids as will be scen from the analyses which
were carried out. A number of specimens of the roots contained
0.81 per cent. of total alkaloids, as compared with 0.45 per cent.
laid down in the British Pharmacopoeia, and the leaves con-
tained 0.50 per cent. as compared with 0.3 per cent. Of late
years, the prica of roots and leaves in foreign markets has gone
down and the Indian export trade has received a set back.
Like many other raw products of Indian origin, Indian bella-
donna is already looked down upon in foreign markets; for this
the Indian dealer is not a little to blame. Adulteration has
been practised to a great extent. Not only plants in all stages
of growth have been collected, but a variety known as lutescens
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with a low alkaloidal content has frequently been substituted.
A large portion of the wild Indian belladonna exported to
England of late years, consists of the lutescens variety. Further,
in view of the fact that no cultivation on scientific lines exists
anywhere in India, a steady supply and uniform quality of the
drug cannot be ensured.

Though the export trade in belladonna has decreased
considerably, a happy fcature noticeable lately is that the manu-
facturing firms in Calcutta have now taken to the preparatiott
of the galenicals from the Indian root for the use of the public.
The alkaloid is not manufactured by any firm in India as yet,
but there is 10 reason why this should not also bc done in the
near future.
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CAMELLIA THEIFERA (N.O. Ternstreemiaces)
The Tea plant
VERN.—Ind. and China.-~Cha, Chai

COFFEA ARABICA (N.O. Rubiaces)
The Coffee plant
VERN.—Arab. and Ind. Bazars.—Kahvah.

Caffeine is one of the most important alkaloids used in
medicine. Its properties, as a stimulant to the central nervous
system and circulation, and as a diuretic, make it a very valuable
therapeutic agent Both the alkaloid and ils salts, e.g., caffeine
citras, caffeine soda benzoas, etc., are largely employed in
medicine.

Caffeine is the principal alkaloid occurring in tea and coffee plants
and in similar stimulants such as Kola nut, Maté or P’araguay tea and
Guarana paste. It is also contained in the leaves of thc Theobroma
coca but only in very small amounts The various peoples of the
world prefer different caffeine beverages, but coffee and tea alone are
really competitors. There are constant national preferences with respect
to them. The number of plants used as substitutes for genuine tea in
different parts of the world is very large and nearly 200 are known.
These plants, as a rule, do not contain caffeine; some of them contain
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an essential o1l but do not possess the properties of the purine com-
pounds, caffeine, theobromine, etc.

It is well known that tea—both its name and the beverage itself—
came onginally from China. The habit of taking tea had existed there
fiom very carly times and it 1s probable that 1t was i use as a drink in
the 5th century, if not earlier. It was also known i India (Assam)
from very early times but the exact period when the use of tea started
is not known with any degree of precision. At the beginning of the
9th century, it reached Japan, but 1t was not till the end of the 16th
century that the rest of the world became acquainted with the pro-
perties of tea. It was introduced into England early in the 17th century
but in the year after the Restoration it was still a cwiosity. In the
days of Queen Anne, tea began to be a frequent though still occasional
indulgence of the fashionable scciety but as the centuries wore on, tea
drinking spread rapidly and became no longer a curiosity or a fad but
a regular habit and a part of people’s dietary. In 1636, tea was drunk
in Paris and shortly afterwards it found its way into the different
countrics of Eutope. During recent years tea drinking has become
universal all over the world In India 50 years ago, very little tca was
drunk and it was practically unknown in the plamns of northern parts
of India, especially in the rural areas and among the poor. Nowadays
tea as a heverage 1s used even in the most out of the way places and
even by the poorest. Consumiption of tea has increased enormously in
this country during the last 30 years.

Coffee (Coffea arabica) had been known for a long time to the
Arabs or Persians and from them, it 1s helieved, the habit of
coffee drinking spread to Furope and other countries. The Kola mut
(Sterculia acuminata) 1s used by the population of the vast territory
of the Sudan (Central Africa) between the Atlantic Occan and the
source of the Nile. The VYerba Maté or Paraguay tea (llex para-
guayensis) and Guarana paste (formed from the ripe dark-brown
seeds of Paullinia sorbilis or Paullinia cupang) are also cxtensively
used in Brazil, Paraguay, Virginia, Carolina, etc, in South America
even to this day. With the exception of some of the Mohammedan
countries, the use of coffce is not nearly so extensive as that of tea,
perhaps because of its higher price. In India very little coffce 18
taken, and with the exception of Southern India the use of coffee is
practically unknown among the indigenous population.

Habitual Use of Caffeine:—It is indeed interesting to notc
in what mysterious way or with the aid of what instinct, man
has been able to select from the immense vegetable world, the
plant most suitable and desirable for his purposes. Quite
different plants have been discovered in three different conti-
nents of the world, America, Africa, and Asia which are all
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used as beverages and which are all characterised by the sole
and all important feature, a content of caffeine. Lewin (1931)
in his book ‘Phantastica’ remarks, ‘“We know in fact that
man has attached himself tenaciously to the caffeine plants and
their derivatives and daily satisfies the desire they have inspired
in him. And this for good reasons. An abyss separates the
properties and action of these plants from those of the other
substances described in this work. Consciousness is not
obscured by a veil of dimness or darkness, the individual is not
degraded by the destruction of his frce will to animal instincts,
and the soul and mental powers are not excited to the inward
perception of phantasms. The caffeine plants cxercise an
exciting action on the brain without giving rise to any mentally
or physically painful impressions. All these facts assign a
particular place to these substances.’”” It is well known that
moderate quantities of tea and coffec are not only not harmful
but are even beneficial. When taken in excess they produce
harmful effects.

The Tea and Coffee Resources of India

Average samples of tca leaves contain from 2.5 to 3% of
caffeine, though some varietics may contain as much as 4%.
Coffee beans, in which caffeine occurs partly free and partly
in combination, rarely contain more than 1.5%. Maté contains
from 1 to 2%, Guarana paste from 3 to 4% and Kola about 3%
of caffeine. We will confine ourselves mainly to the con-
sideration of tea, as caffeine is obtained industrially almost
entirely from this product. ‘Though caffeine is also obtained
in the manufacture of ‘caffeine-free’ coffee and has been prepared
synthetically from urca and similar bodies, it is not obtained
in an economically profitable yield.

In India, both tea and coffce plants grow luxuriantly.
Coffee is grown principally in Madras, Coorg, Mysore, Travan-
core and Cochin. The total area under cultivation was 160,800
acres in 1929 with an estimated yield of 2,776,700 1bs. of cured
coffee. This is a very satisfactory figure but cannot be compared
with the huge production of tea in India. Almost all the tea
consumed in foreign countries is derived from India, Ceylon,
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the East Indies, and the Far East. With the rapid increase in
consumption of tea in England (Annual consumption of tea in
1840 amounted to 1.2 lbs. per head and at the close of the
century it was 6.07 lbs. per head) and the Continent, an expand-
ing market was available and the tea-growing countries in India
and the East extended their resources to meet the ever-increas-
ing demand. China remained the most important tea-producing
country for a long time but gradually India came into the
field and through the cfforts of the British tea planters, the
Indian tea industry progressed by leaps and bounds. The extent,
to which the trade has progressed, can be judged from the fact
that in 1703 the import into England was somewhere about
100,000 1bs. and in the year of the battle of Trafalgar, it reached
7.5 million pounds and at present it is grown in many provinces
in India, e.g., Assam, Bengal, Bihar and Orissa, the United
Provinces, the Punjab, Madras, Coorg, and the States of
Tipperah (Bengal), Travancore, Cochin and Mysore. A high
rainfall is essential for its growth. ‘The seeds are sown between
November and March and the seedlings are transplanted when
they are at lecast 6 months old. The crop is plucked from May
to December in Northern India and from January to December
in Southern India. The total atea in acres under tea cultiva-
tion has been estimated in 1929 at 788,800 acres of which
429,600 acres fall within the boundaries of Assam and 203,200
acres within Bengal. Fairly large areas are also under cultiva-
tion in Madras and Travancore. Indeed it may be said without
exaggeration that India is the largest tea-growing country in
the world. Ceylon comes next in importance. Judging from
the export figures, it appears that India exports more tca than
all other tea-trading countries. ‘This will be evident from the
table below showing the world exports of tea in two recent
years 1928 and 1929 (in million pounds).

India . . 355.5 (1928) 380.4 (1929)
Ceylon . . 236.7 ,, 251.8 ,,
Java & Sumatra .. .. 1835 ,, 161.3 ,,
China & Formosa . 834 328 ,,
China (black & green) . 768 ,, 73.0 ,,

Total from other foreign countries 263.7 ,, 267.1 ,,
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Possibilities of Caffeine Manufacture in India

The tea and coffce resources of India being so well
developed, it is indeed disappointing that the alkaloid caffeine
is not manufactured here and that the country is completely
dependent on foreign manufacturers. Caffeine cannot be
economically manufactured from coffee but it can be manufac-
tured from tea. Further, it is not necessary to use good tea
suitable for human consumption in the manufacture of caffeine
In the preparation of finished tea for the market, a large amount
of fluff and sweepings are left over. These are known as ‘tea-
wastes’ and are unfit for human consumption. Tea waste is
available at a cheap price and caffeine is usually manufactured
from it. It has heen estimated that the yield of tea waste and
sweepings in the manufacture of finished tea amount to 1-5% on
an average, though this may vary slightly in different districts
in India. According to the report of the Indian Tea Cess
Committee, India exported about 382,594,835 1bs. of tea by sea
and land in the year 1929-30. In the preparation of this amount
of finished tea, 3,825,948 1bs. of tea waste would, thercfore, he
available. If caffeine is produced from this tea waste nearly
57,388 1bs. could bhe produced, even if the alkaloid available from
50 to 60 million pounds of tea used in India is not taken into
consideration In large scale extraction about 1.5% of caffeine
could be recovered from tea waste. This would bring in nearly
6.5 to 8 lacs of rupees at the present wholesale price of
caffeine alkaloid in the Calcutta market (Rs. 10/-, Rs. 12/-
per pound). .

In actual practice, however, many difficulties have to be
faced. Though there is no law which iuterferes in any way
with dealings in tea waste in India, it is not sold by the Indian
T'ea Association to the public at large but only to reliable parties
in view of the fact that tea waste and sweepings constantly find
their way into the bazar as adulterants of good tea to the
detriment of the tea industry generally. With a view to avoiding
adulteration of good tea with worthless stuff, the Indian Tea
Association usually exports the tea waste to foreign countries
for the manufacture of caffeine. 1n the ycar 1927-28, 4,114,638



CANNABIS INDICA 73

1bs. of tea waste were exported to the value of Rs. 4,41,671. If
tea waste is sold to the Indian manufacturers at the price at
which it is exported (1.7 annas per 1b.) it should be possible to
manufacture caffeine economically. Caffeine was actually manu-
factured some time ago on an industrial scale in Calcutta by a
firm of pharmaceutical chemists, but it is reported that the
production has since becn discontinued. ‘T'he difficulty seems to
‘be that the rrice for tea waste and tea dust charged by the
tea producers herc is too high for the economic production of
caffeine. Besides this, India has to depend cntirely on foreign
solvents. In the manufacture of caffeine, alcohol or benzene is
employed in fairly large quantities and the high price charged
by the importers is a great handicap to the Indian manufacturer.
Furthermore, the demand for caffeine and its salt in India is
not large enough for a large-scale production of the drug. To
develop this industry, India should find some foreign market
for the sale of the alkaloid. In spite of these difficulties, there
appears to be no reason why India, the largest tea-growing
country on the globe, should not produce her own caffeine.
From theoretical considerations, she should hold the key to the
caffeine industry of the world.
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CANNABIS SATIVA (N.O. Urticacez)
Cannabis indica

VERN.—Sans.-—Ganjika, Bhanga, Hursini ; Hind. & Beng.—
Ganja, Bhang, Charas ; Pers.—Darakte-bang ;
Arab.—Kinnab.

The hemp plant originally was a native of western and
central Asia, but it is now widely-distributed and largely culti-



74 CANNABIS INDICA

vated in temperate and tropical countries. It is remarkable that
hemp grown in India is of a very different character from that
grown in Europe and other places, and that is why it was given
the distinctive name of C. indica which has now been aban-
doned. It grows wild all over the Himalayas. There are no
botanical characters to separate the Indian plant from C. sativa.
Hemp, therefore, as a fibre-yielding plant is in no way different
from hemp as a narcotic-producing one. Some authorities have,
however, mentioned certain differences in the seeds of C. indica
and common hemp, thereby implying that the two plants may be
distinct varieties. There is no doubt, however, that the female
plant cultivated for fibre in Kumaon and other places yields
considerable quantities of charas and it is sometimes smoked as
ganja. ‘The dried flowering or fruiting tops of the pistillate
plant Cannabis sativa are used in medicine. ‘The drug obtained
in the European commerce has a lot of moisture in it.

Preparations of Cannabis indica have been in use as in-
toxicants in Asiatic countries and Africa from time immemorial.
Bhang, ganja, charas, etc., are habitually indulged in by many
millions of mankind. Its narcotic and anodyne properties were
appreciated by the western medical men in the early parts of
the last century and it was made official in the RBritish and
United States Pharmacopceias. The plant is met with in
various parts of the world, but in few other places does it attain
the same degrec of pharmacological activity as it does in India.
The female plant is taller than the male, and its foliage is darker
and more luxuriant ; it takes from 5 to 6 weeks longer to ripen.
The height of the plant, however, varies greatly with season,
soil and manuring; in some districts it varies from 3 to 8 feet,
but in other places, it is not unusual to sce them from 8 to 16
feet in height. )

According to Prain, the hemp plant is not indigenous to India, but,
having reached India as a fibre-yielding species, the plant developed the
narcotic property for which it is now cultivated. Watt is not so decided
on this point. The plant has been found wild to the south of the
Caspian Sea, 1n Siheria and in the desert of Kirghiz. It also grows in
a state of nature in central and southern Russia and to the south of
the Caucasus. The plant has been known in China since the 6th
century B.C. and is possibly indigenous on the lower mountain hills. It
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grows wild in Persia. In India it is found growing wild on the western
Himalayas and Kashmir and is supposed to be acchimatised to the
plains of India. The internal relation of various Asiatic names to
Sanskrit ‘Bhanga’ seem to fix its ancestral home somewhere in Central
Asia. It may be mentioned here that there are other fibre plants,
Crotalaria juncea and Hibiscus cannabinus—products growing under the
name of hemp, but these cannot be regarded as true hemp.

Spontaneous and Wild Growth of Hemp Plant :—Cannabis
sativa grows wild throughout the Himalayas from Kashmir
to east of Assam. It disappears at a higher altitude than 10,000
ft. It extends down the southern slopes of the mountains,
and into the Punjab and Cangetic plains to a limited distance.
It is found in the hill tracts of Assam and spreads along the
mountain tracts of East Bengal. The southern boundary of the
area runs approximately from Peshawar through the middle
of the Punjab and the United Provinces and then follows the
course of the Ganges. In this region, the plant propagates
itself, but it is possible that the growth on the lower slopes of
the Himalayas and in the Terai springs to a large extent from
seeds carried down from the mountains. In the populous parts
of the sub-Himalayan tracts, the wild growth is kept up in
great measure by fresh importation of seed from the ganja
and bhang which are consumed by the people. ‘The plant
appears to be very hardy when it is once well established, but
it is clear from the distribution of the wild growth in India
that the conditions of soil and climate under which it can attain
full growth are limited. The soil need not be rich, but it should
be well-drained and permeable.

Cultivalion of Hemp Plant:—The hemp plant has never
been cultivated in India to any great extent. The Hemp Drugs
Commission (1892-93) obtained statistics of the areas under
cultivation and found that after deducting the fibre cultivation,
which yields but little of the narcotic drugs, the total area under
cultivation could hardly exceed 6,000 acres. Since then there
has been considerable decrease, owing to the limitation put by
the League of Nations in the production of narcotic drugs. The
figures obtained for 1929-30 show hardly 1000 acres under culti-
vation.
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Chemical Composition :—The first important work on the
chemistry of charas was that of Wood, Spivey and Easterfield
(1896). Working with a sample from the U.P., they found the
following important constituents:—(1) a terpene C,,H,,, B.P.
165-1759, yield about 1.5% ; (2) a sesqui-terpene C,;H,,, B.P.
258-259°, yield about 1.75% ; (3) a small amount of a paraffin
hydrocarbon C,oHgo M.P. 64° ; and (4) a toxic red oil or resin,
C.sH,0,, termed Cannabinol, B.P. 265°/20 m.m., yield about
339%. 'The red oil set to a scmi-solid mass, insoluble in water
but dissolving easily in alcohol, ether, benzene, glacial acetic
acid and organic solvents generally. It gave a monoacetyl and a
monobenzoyl derivative, proving the presence of a hydroxyl
group, and was thercfore termed Cannabinol. It was considered
by the authors to be the active principle of the drug and Marshall
(1897 showed by physiological experiments on himself and on
others that it was so. Later (1899) they showed that the
cannabinol isolated by them was a mixture of at least two com-
pounds having similar physical characters. They have retained
the name Cannabinol for the pure compound C,,H,0, (obtained
by hydrolysing the crystalline acetyl derivative of melting point
75°) whilst the original crude cannabinol is probably a mixture
of this and one or more compounds of lower molecular weight.
The authors also described a series of derivatives and decomposi-
tion products of pure cannabinol which throw some light on the
probable constitution of the compound. Bauer (1927) concluded
that cannabinol is not an ester, acid, aldehyde, ketone or phenol
but is probably of the nature of a polyterpin. Cahn (1930)
suggested the correct formula for cannabinolactone, a decomposi-
tion product of cannabinol isolated by Wood, Spivey and
Easterfield. )

Other investigators have obtained apparently constant
boiling resins and, although these yielded only oily derivatives,
they have claimed homogeneity for each product, appropriated
the name cannabinol, and variously assigned to it the formulee
Ca0H,00, (Casparis 1926 ; Bergel, 1930) and C,,H,,0, (Fréankel,
1¢03 ; Czerkis , 1907).

The most recent work of Cahn (1931) was carried out with
scveral different samples of ‘hashish’ of uncertain origin, all of
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which gave similar results and these were confirmed with a
Cannabis sativa resin of known Indian origin. His work and
that of Wood, Spivey and Easterfield have shown that the
apparent constancy of boiling point cannot be held to prove the
homogeneity of these resins, and that the resins of Frankel,
Czerkis, Casreris and Bergel were all mixtures. The name
*Cannabinol’ C,,H,,0,, should ke applied only to the substance
obtained from the acetyl derivative of melting point 75° and
the apparently constant boiling resin should be termed ‘Crude
cannabinol’.

Use of Hemp Drugs for Euphoric Purposes

C. saliva and its products are used for narcotic purposes in
India in two different ways:—

1. By smoking 2. By taking internally

Prcparations Used for Smoking *—1. Ganja 1s known in Himndustam,
Bengali, Marhattt and Punjabi as Ganja, in Tamil Ganja-yala, in Telugu
Bangi-aku. Ganja consists of the dried flonering tops of the cultivated
hemp plants which have become covered with the exuded resin in
consequence of having been unable to set seeds freely. It 1s also said to
be prepared from a particular variety of the wild plant known as the
ganja plant but this 1s doubiful. Ganja has a rusty green colour and a
characteristic odour

Smoking of Ganja :—DMost of the ganja produced is used up for
smoking, though a small (uantity 1s also used for taking internally m
certain parts of India, e.g., Puri, Madras. The process of preparing
the drug for smoking is simple. A small quantity of the drug, usnally
about 1 to 2 grams, is taken and moistened with a little water and
rubbed in the palm of the left hand with the right thumb for a short
time till the stuff becomes sticky It is then mixed with a nttle
ordinary tobacco and smoked in a chillam. The intoxicating quality of
the drug 1s said to increase with the length of the time spent on rubbing
it but this is doubtful. Ganja is largely used by Hindu sadhus such
as ‘Jogis,” ‘Baitagis’ and Mohammedan fakirs and mendicants as a
class. Poor classes and mecnials of all descriptions, such as syces,
grasscutters, sweepers, wecavers, day labourers, etc., smwoke it. It is
also used by criminals to drug people with a view to making them
insensible and robbing them. For this purpose ganja is mixed with
the seeds of black dhatura and sugar and a sweet is made out of these.

Charas :—Charas 1s the name given to the resinous matters which
form the active principle when collected separately. It is really the
concentrated resin exudate collected from the leaves and flowering tops
or agglutinated spikes of C. sativa. There is practically no evidence



78 CHARAS AND BHANG

that charas is prepared in the plains. Various methods of preparing
charas in this country have been described. Sometimes men dressel in
leather suits or jackets pass through the field of C. sativa rubbing and
crushing roughly against the plants early in the morning just after
sunrise and when a fall of dew has taken place. The resinous matter,
which sticks on, is then scraped off and forms the ganja resin of
commerce. In Kulu and the Hill Statcs, the flower heads are said
to be rubbed between the hands and the accumulated resin is scraped oft.
The operation 1s also said to be done by treading the plant with the feet
Sometimes the flowering twigs are simply beaten over a piece of cloth
and the greyish white powder which falls is collected.

In Yarkand C. sativa flourishes and 1s said to be cultivated on a
large scale in Bokhara and other places in Turkestan. The Russians,
however, prohibited its cultivation many years ago within their territory
so that the supplies are almost entirely obtained from Yarkand territory.
‘The charas imported to India all comes through ILeh in Kashmir
State and a certan amount also comes through Kulu. A depot for
storing the drug has been established in Leh. According to estimates
of the excise authorities, the total import amounted to 5,000 maunds in
1892-93, but this was an exceptional ycar. Usually 3,000 to 4,000 maunds
are imported and the quantity has fallen considerably of late years.

Bhang :—Bhang, Siddhi, Subji or Patti is the dried leaves of C. sativa,
whether male or female, and whether cultivated or uncultivated. The
term has also been sometimes made to include the female flower heads
as well as the leaves of the plant, and the green leaves as well as dry
leaves. It is also probable that male flower heads must also enter into
it as the methods of preparing bhang are very crude, the plant bheing
simply dried and the leaves being separated by heating it against a
block of wood or hard ground. It must, however, be remembered that
the male flowers are not more narcotic in their action than the leaves,
nnlike the female flower heads.

‘Bhang’ is commonly the name given to the drink made out of
sabji; ganja pounded up and made into a drink, as is dome in case
of Garhjat ganja in Puri, also is called bhang. For this reason
in many parts of India especially in the South and West the distinction
between ganja and bhang is lost. Bhang here is the name given to
the most simple style of consumption, 2., pounding and drinking, which
in the evolution of its narcotic use must have preceded smoking.
Althongh bhang is a more comprehensive term and often includes ganja
in the North, in South India ganja is a more general term, and in
some places is made to include even bhang, the latter term being quite
unknown there.

Bhang is prepared from both the uncultivated plant and a small
quantity from cultivated plant. The plant is cut and is alternately
exposed to sun and dew. When the leaves are dried they are pressed
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and stored in earthenware vessels. Bhang is also the name given to
the refuse of the treading floor when ganja is prepared.

The usual time for gathering leaves for preparation of bhang varies
with the locality in which it is grown, but it is usually in the months of
May and June in lower altitudes and June and July in higher places.
The bhang obtained fiom some localities is regarded as superior to that
obtained from others. ‘There is no evidence to show that the cultivated
plant yields a superior quality of the drug.

The use of hemp drugs to produce euphoria is very wide-
spread in Asia and Africa. In Egypt the inhabitants at the
present time smoke hashish, a preparation made from C. sativa.
The drug is also used to a great extent in North Africa, from
T'ripoli to Morocco and in these parts it is preferred to opium.
The whole of Algeria is full of hashish smokers. The habit as
a rule is prevalent among the poorer classes such as camel and
donkey drivers. On the west coast of Africa the passion for
the drug exists in isolated parts, but is more apparent among
the Congo Negroes wherever they live, e.g., Liberia. They
cultivate it and smoke the fresh or dried leaves in pipes in
which a piece of glowing charcoal is placed. Along Loango
coast, hemp is smoked in form of leaves and seeds in water-
pipes. Further south, hemp smoking has become a popular
custom among the Hottentots, Bushmen, and Kaffirs. It is
smoked either alone or with tobacco. Hemp smoking is also
greatly in vogue in East Africa, with the exception of the
territory between the lakes. They smoke the hemp which
they themselves cultivate.

The cultivation of hemp formerly flourished greatly in
‘T'urkey, but was prohibited towards the end of the last century,
though this did not prevent its clandestine use. A preparation
of hemp called Esrar (secret) is smoked together with tobacco.
Hemp in other forms is chewed. In Syria, hemp is cultivated
and the resin is carefully collected. In Damascus there are
many dens where opium and hashish are smoked and so also in
Persia. Uzbeks and Tartars are addicted to hemp.

In India the use of hemp is wide-spread. In Bengal and
Behar ganja is largely smoked and bhang is used to a small
extent ; in the United Provinces ganja, charas and bhang are
all largely used; in the Punjab charas and bhang are to a great
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extent consumed ; in Sindh bhang is largely consumed and ganja
and charas are used to a lesser extent ; in Bombay, and Madras
Presidencies and the Central Provinces ganja is largely con-
sumed, bhang to a lesser extent and charas very little. The use
of bhang in some parts is combined with religious and social
observances. The conclusions of the Hemp Drugs Commission,
India (1893-94), were that the moderate use of hemp drug appear-
ed to cause no appreciable physical injury. ‘They also came to
the conclusion that modecrate use produced no injurious effect
on the mind. The popular belief that hemp drugs lcad to
insanity was not justified by the data before the Commission.
The Commission also thought that moderate use produces no
moral injury, and there was no adequate ground for bhelieving
that it injuriously affected the character of the consumer.

Excessive consumption on the other hand was physically
and mentally injurious; it produces and intensifies moral
weakness and depravity. Manifest excess leads directly to loss
of self-respect and thus to moral degradation.

These observations were made many years ago. The effects
of hemp drug habits and their prevalence in India are being
systematically investigated by the author and his results will
be published in due course.
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Phantastica.

CARUM CARUI (N.0. Umbellifera)
The Caraway Seed

VERN.—Hind.—Zira, Shia-jira ; Beng.—Jira ;
Tam.—Shimai-shombu.

Carum carui grows in north and central Europe, extending
to the Caucasus, Persia, Tibet and Siberia. On account of
its general importance as a cookery condiment and as a spice,
in bakery products and in some kinds of cheese, it is cultivated
in various parts of the world, e.g. Morocco, Germany,
Norway, North America, Holland, Roumania, etc. In India
it is cultivated as a cold season crop on the plains and as a
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summer crop on the hills, e.g., in Baltistan, Kashmir, Kumaon,
Gharwal, Chamba, etc., at an altitude of 9,000 to 12,000 feet.

A valuable essential oil rich in ‘carvone’ is obtained from
the seeds. This oil is colourless or pale yellow with a strong
odour and flavour of the fruit. The yield varies from 3.5
per cent. to 5.2 per cent. according as the entire seeds or
the coarsely ground seeds are distilled. If it is intended to
produce a freely alcohol-soluble oil with especially high ‘carvone’
content, the whole seed must be used. Oil distilled from
wild caraway seeds usually shows a high specific gravity and
hence is not much preferred. It is sparingly used in medicine
but finds ready employment in flavouring wines, scenting
soaps and in perfumery. Cultivation of caraway has made
great headway in Holland. The area planted with caraway
is gradually on the increase, and in 1926 the harvest yielded
about 4,500 tons of seed. In 1927, the total export of cara-
way figured at 6,000,000 kgs., the chief consuming countries
being Germany, the United States, Czechoslovakia, Great
Britain, etc. The seeds and the oil derived from them are
employed in those countries in the various industries mentioned
above. In India, wild caraway would be available in large
quantities provided arrangements can be made to collect the
harvest together in outlying places. This involves transport
charges and is not commercially practicable. Cultivation on a
large scale holds out good prospects but, as there are no sister
industries where the oil might be utilised, India will have
to find a foreign market for her commodity.

References :—

(1) Finnemore, 1926, The Essential Oils; (2) Schimmel & Co., 1928,
Report.

CARUM COPTICUM (N.O. Umbelliferse)

The Bishop’s weed ; Lovage ; Ajava seeds.

VERN.—Sans.—Yamant ; Hind.—Ajowan ; Beng.—Jowan ;
Bomb.—A4jwdn, Owa ; Tam.—Oman ; Tel.—Omamu ;
Arab.—Kamue muliki ; Pers.—Zinidn, Ndnkhwah.

6



82 CUMIN

CUMINUM CYMINUM (N.O. Umbellifers)
Cumin

VERN.—Sans.—[iraka ; Hind.—Zira ; Beng.—Jira ; Tam.—

Shiragam ; Tel.—[iraka.

Thymol or thyme camphor is contained in a number of
essential oils occurring in many plants, among them being
the common thyme or Thymus vulgaris, from the leaves and
flowering tops of which thymol is commonly distilled. It is
also obtained from T. zygis (var. gracilis). T. wulgaris is
a small evergreen shrub belonging to the Labiate family.
It is indigenous to Spain, Portugal, France and Italy but is
extensively cultivated in other parts of Europe and America,
especially in New York State and Germany. The latter
country supplies most of the commercial article. Thymol also
occurs in the oil from Monarda punctata (Labiate) to the
extent of 60 per cent. and also in Monarda didyma which
are indigenous to North America.

India contains a rich store of thymol. The oil of Mentha
viridis contains thymol. The sceds from Carum copticum
are worth special mention in this connection. Ajowan seeds
have long been used in Indian practice in diarrhcea, atomic
dyspepsia, cholera, colic, flatulence, indigestion, etc. They
possess carminative, stimulant, tonic and antispasmodic
properties. ‘The water obtained by distillation of the seeds
is in extensive use as ‘ajowan-ka-arak’. ‘The chief import-
ance of the ajowan seeds, however, is in connection with the
production of thymol, which is a very valuable anthelmintic.
The sceds yield 2 te' 3 per cent. of an essential oil which is
official as ‘oil of ajowan’ andethis contains not less than 40
to 50 per cent. of thymol. Crude thymol is sold extensively
in India as ‘ajowan-ka-phul’, though this source was never
exploited scientifically before the War,

‘The plant (Carum copticum) grows and is widely cultivated
all over India ; it is particularly abundant in and around Indore



COMMERCIAL VALUE 83

and in the Nizam’s Dominions. Nearly 7,000 to 8,000 acres of
land are under cultivation in the Hyderabad State per year and
approximately 1 to 13 lacs worth of ajowan seeds are stated to be
exported every year. The large seeded variety is chiefly used for
home consumption and grows in the Kurnool Guntakul district.
Thymol can be largely manufactured in this country from
seeds obtained from these sources. Besides this, Cuminum
cyminum, another plant which is abundantly cultivated all
over India as a field or garden crop contains a large quantity
of cumin oil whose chief constituent is cumic aldehyde, which
again can be readily converted artificially into thymol.
Cumin is largely used by thc people in India as a spice
in curries. It is also used in the indigenous medicine as
a stimulant and carminative. These sources, if exploited on a
commercial scale, present enormous possibilitics.

Economic Aspects :—The commercial value of thymol
has greatly increased of late years on account of its use as
an anthelmintic against hookworm infections and also as an
antiseptic, forming part of many proprietary preparations.
India can not only supply her own requirements of thymol
from the rich store of raw material she possesses, but can also
produce cnough of surplus store for ecxport. Of late years,
Germany has captured the drug markets of the world with
thymol obtained by distillation from T. wulgaris cultivated
there, and by synthesizing it from crude phenol. Synthetic
thymol is now finding its way into the market in larger and
larger quantities. Previous to 1914, thymol was produced
chiefly from natural sources. It is now produced not only
from the comparatively cheap meta-cresol, but another source
has become available in the form of the ketone ‘piperitone’.
This can be produced in large quantities from the Australian
eucalyptus which can be easily and cheaply grown anywhere
in that country. Though thymol occurs in fairly large pro-
portions in the oil of ajowan, no attempt was made before
the War to distil the oil from the fruits in India. 