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Introcaction

The importance of plats as a source of inedicaments cannot
be overemphasised. Flant drugs torm the mainstay of
medicare proygrawmes in many of the developing countries,
Even in a highly soplisticated socliety like U.S.A., a
survey has shown that 25% «f{ all the prescriptions dispensed
between 1959 and 1974 contained (i} crude plant material,
(11) extract of a plant or (111) a pure active constituent.
Over ninety crude drugs or extracts of piants and some
seventy six pure constituents were encountered in thisg
prescription survey. In 1974 the sale in America of drugs
derived solely from higher plants was to the tune of

$ 3 bhillion (1, 2). A similar survey ccnducted between
1959 and 1967 indicates that the relative importance of
plant drugs has remained practically unchanged. In fact,
from that figures of export of crude Adrugs from India,

it would appear that the use of some of these drugs has
risen shaiply in recent years, particularly of senna

glycosides, psyllium seeds and husk and Catharanthus roseus

alkaloids.
Role of Traditicnal kemedies

The relevance and role of traditional systems of medicine

in a country's health cdare programne, however, rcemains a
controversial subject, On the one harnd we have the
supporters of traditional redicine who claim that for

almost every disease condition a remedy 1s availakle in

these systems; on the ctheir, the protagonists of modern

medicine firmly believe that the usefulneas of such remedies

is grossly exaggerated. Both these views are extremes,
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and the truth lies somewhere in betweens However, 1t
cannot be overlooked that in most of the developing
countrics a majority of the population depends upon
traditional systems of medicine. In India it ief est imated
that over 75% of the populatior mainly consult the
t.raditional physicien; this 1s confirmed by the sales
turnover of indigenous medicines which is 1l.1/2 times

that of modern drugse.

Important factors for the continued popularity of traditional
remedies in any country are their cheapness compared to
modern drugs, which brings them within the reach of the
poorer sections, and the faith of the people in the
traditional doctor, as he is a part of the community. Thus
traditional . remedies just cannot be ignored and
effort: will have to be madu to integrate tnem into medicar:~
programmes. What is important is the cure of the disease
or alleviation of suffering, not the source of a drug or

the: system of treatment which prescribes it ¢

A clear perspective of the possible role of traditional
rystems of medicine in medicare programmes of developing
countries has been given by Dr. Halfdan Mahler in a recent
irsue of World Health devoted to Traditional Medicine [ 3 ]:
"For far too long, traditional systcms of medicine and
'modern' medicine have gone thelr separate ways in mutual
antipathy. Yet, are not their goals identical - to improve
the health of mankind and thereby the quality of life?

Only the blinkered mind would assume that each has nothing




to learn from the other. Unfortunately that divergence
between the two systems of medicine has almost exactly
paralleled the division of the world between the rich and
the poor. In some parts of t he world, even when modern
medicsl carc ig avallable, the majority actually prefer

the traditional he:zler, whom they know and trust.

This ic why WHO has proposed that the great numberc of
traditional nealers who practise today in virtually every
country of the world should not be overlockeds For the most
part they are already living in those remote communities,
intimately involved with the life there, conscious of their

neighbours' needs and trusted by them.

Let us not be in any doubt : modern medicine has a great
deal still to learn from the collector of herbse Whatever
the outcome of such scilentific testina, there is no doubt
that the judicious use of such herbs, flowers and other
plants £for palliative purposecs in primary healtl. care can
maike a major ccntribution towards reducing a developing
country's drug bill.*

Active principles obtzined from a number of plants used in
traditional medicine are now well accepted in modern
medicine, eutstunding exampler. being reserpine from

Rauwolfia serpentina, psoralen from Psoralea corylifolia,

xanthotoxin from Ammi majus, emetine from Ipecac, morphine

from opium, ephedrine from Ephedra spp., vincamine from

Vinca spp., quinine from Cénchrona hark. Further, the fact

that much of the progress in modern drugs rescarch has been

based upon leads provided by the products obtained from




plants used in traditicnal systems of medicine supports
the view that there 1s need to investigate traditional
remedies and inteqrate them into modern therapeutics.

Research on Medicinal Plants

We have now to consiider the strategy to be adcpted for the
sclentific evaluuation ot traditional remedies to make them
acceptable to modern physicians, to sift out drugs that are
therapeutically effective from the ineftective ones, and

to campare the effective ones with other drugs having
similar action available today. In this context it would
be pertinent to point out that a differentiztion has to be
made between indigenous medicaments and medicinal plants. 1In
common parlance both the terms are used loosely and have
become almost synonymous. This has to be kept in mind in
any programme of scientific evaluation of traditional
remedies. Most traditional remedies are compounded of more
than one plant drua.  The commenly followed method of
investigating =uch component plant geparately may not be
satisfactory in every case. It 15 not inconceivable that
difterent chemical conotituents of . comnounded medic ment
may syncruise tlie wction of e..ch other, or the toxicity

of a constituent may be molerated or noutralised by anothcr
constituent. Therefore, for initial screening for biolo=-

glecal activity it woild ke -dvisalle to cvaluato the

compounded drugs as they are uced in clinical practices

If activity i: confimmed, then testino of cach individual

plant can [ollow.
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Household recdice 3 In case or reneiles fou none-ncute

conditions, such as cough, cold and minor diarrhcaa,
whirh account for a large proporiicn of the disease
conditions prevalent in any country, even druqs that arce
aomcwhat less effactive than medzin diwgs could be
profitably employed if these are zufficiently chean.
rmaese cnruld be acceptod outright without any clinical/
pharm:cological testing. It would cnly be niieasary to
stanlaidise thass drugs both in regerd to 1thold of
sreparation w.id £inal composition. Ceuncrelised productiosn
of such drugs would ensure that properly ilantifised plun”
incredients are used in the propér prepoition, z1d henna
the final ryroluct woeld be of the specliled atorlard.

&% regards quality control of compounced remadies, it mo )
o difficult to evdlve & method of chemicul 48351y
ndoeaasny would ho vagesseary.

Dlect ~linica) evaluetjon nf drouge ¢ #0or a nomier ol

aoneinfectious dlscases =ach as 'llabetes, hiyrercension,
cmt, arthiriide, ztee, 1t 15 relatively cacy vo auseoy
L clinieal <officescy ! a drug. Reputed traditionsl
remeldios conld be selected for clinlcel triale, ‘indey
controlled conditions, st two or three hcauit~ls in the
comtrys These trials would provide direct anawers to the
therapeutic effeciiveness or cthawwise of such drugs.
8ince thece 1iseace conditions are nct awtn, 1E a patienr.
is put on an ¢rpecimental drug for some tins and the tiria’

is a failure, no harm is done to the patient.




3.3

3.4

Scfety ~tw ies 10 Another Jmportant aspect Lo pe considered

is the sufcty of troditiona) remadies. It is true that
most of thca hove besn usad for centuries, ond the chances
of thelr having toxdic elizctc wre remotes DBut utill, if
data could be provided regarding their safety, their
acceptability by modern physicians would be greater. Same
laboratorics which sre adequately euipped for chronic
toxicity end Phace I clinical pharmacology studies could
undertake these studics on more cummonly used traditional
ramedies, phrtkcajarly those which have to be used over
long poeriods, contain metale or plants which cre now known

+2 be toxic.

Broad biclogical screcning : Another approcch is to carry
out. preliminary blolouical e:val.uatioﬁ of the medicament in
a lerge number oif vest zystems, in wvitro and in vivo,

prior to c¢linlcei trinls. This approach is particularxly
eppropricte for hoss medicaments that are not very commonly
used. Once hinlo lcal cctivity is detected in the drug,
individual comoencnt plants cen be put through the same
screen to niopolit the plant respensille for the activity.
Bven plants for whiich no definite clinical or bioleogical
data is evailallle ~heuld he put through the same screen.
Such a programme «f riclc:ical testing involves collection
of fresli mlants, tizir correct identification, preparation
of total extrarct, ccreening of the extract in & broad
spectrum of test rontems, partieularly {or tho.e conditions

for whiich *he doag e, .o tent doned in lliterature. .




Those plants whi.. Shov activily 2 - coe o webdjected to
more dastalled «valuution, whicn ‘acludes chendcal
fractionation rnenitorcd by blological r~valuat«ion, followed
by toxicity stuly of activ. nriacicles and their clinical
trials.

Such inveutigations are 14:i0)lv 2w lead not only to the
discovery of new arucc but, what is mere important, the
uncovering of nuow Lyaes of croanical structures having

sene blologicnal activivy, wiilceh da cuara covld provide
useful leszas for modiiisiticn of tne structure to enhance
the activity/rclduce sida~aficcts oo {or synithesis of analogs
having bet€er act.ovity. It wenlld nov ke an exaggeratcion
to cay that roiewn drrg ceocerch a o driom heavily on such
leads ohtained from rraditicial r«oradins.  Fany examples
are known wnere tre sceacrcing point for cynthesis of a new
drug was a proparacton used 1la tre 'itional medicine.

falicylates owe Lo in oo dda v the reported aaalgesic/

o

antipyretic activity of saliii

EANY

()

~cdd, ne active principle
of tre esceacinl cdy f Trd . ~iy ulnwrias The discovery
of local anaccthendes vtavs v {r /n cocadne, devalopment of

aralgesics can ne tooceu o meronare and atropine, and of

antimalarials to gainirs. Mere recently, detection of the

anti-asthinatic activicy of luelliin Las led to the development

of cromuqglycie acid which remreiente an cntirely new class
cf antieactliaatizo.  Worldewile livestigation of natural
p_roducts hos uncover d antieconcer activity in a wide
variety of structuraes whicn, apart from the possibility of

providing anti-cancer druv:s, aey provide many new leads




for synthesis of rew antiecancer agents. Thus, this

Jeneration of leads fur synthiesis of new kiologicezlly

active molecules, is one of “he nust lmiortant aspects

of research on indigenous drugs ir narticular and natural

preducts in general.

Another aspect of the work on iniligenous drugs, which is
not jiven duc signiiicance, 15 the poscibiiitv of
modifying active chemical constituente isolated from them
to obtain nev birological activitiess. For example,
Glycyrrhiza glabra has been used in India for a long time
for various purposes, marticularly as an antitussive agent.
It has now been fqund to be very rich in tciverpenic acids
which are quite efiective in convrolling/curing gastric
ulcers. Modificction of the constituent glycyrrhetic acid
has led to th= developmenc of perhaps one of the most
effective agents known today for the treatment of gastric

and duodenal ulcers.

Experience of woix on Indigenouvs Diugs at Central Drug

Research Institute : One of the objectives of the Central

Drug Resecarch Institute, Lucknow, is the integrated multi-
disciplinary investicction of indigenous drugs, and broad
spectrum screening of such drugs is an important praogramme
of the Institute. iIn this pro.ramme about 200 plant
extracts are made annualiy and passid through & battery of
about 10O test:e for antifertility, anti-microbial,
anti-protozoal, anti-hzlmiath and antivirsl activities;
their effecte on central nervous and cardiovascular systems

and on lipid and carbohydrate metabolism are alse evaluated.




Pxtracts whicio s activity in tue paasdindnary screening
are followad up by ch.caical “ractionation in order to
ultirctely ieoldste Lhe pure active nrinciples, the
fractionation boing onitore! by the biologlcal activity.
Only thoce [fraclLicn., tupoanic waicl, show promising activity
a:e then dnvestdngatyd dn d-tall, both chemically and
blologically. I may odd hare that ve have not gone into

the gtudy of ccologlei) factory yvot.

We have go faor ertmined about 2000 plants froam almost all |
ovar India; scruming &4+ on 1R00 plants has been

published [4 - 9] [Apoorlixe 2-6 Jo  The overall picture
of the distriburion of these planly within the higher taxa !
1 we In21lowrn ¢ Mycembyvk: 2 Lroosvia L Pearidophyta 41
Gymnsperraa 21 «nd \aaaxpormae 1704, These plants cover

abont 1000 gennun and (he higher plaats (analosperms and

gyrmesperms)  Lalong o zooat 175 faailies in terms of
Pnjler nrd Puonils clascificati.re Although the collection
wan not lindtad to nlaris vaptiopred in Hateria Medica

but wes bage!l o “he avoiluiviicey of plants in a particular
reqicn, 593 of tiese nlanis lave  Leen  included by

Cacpra in ‘Indigencus rugm of Inlict o Activity-wise

these plants can o ologoified 40 nine broad groups:
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Jdeakly

Active Active
| Anticancer 81 -
Cis (Deprestant, antiuvm hetomlne, 20 40

antistrychine)

cvs 22 29
Cirdiotonic 2 1
Diurctic 9 13
Anti-inflamntory 1z 9
Spasmolytic 14 19
Hypoglycenic - 6
Anti-kocterial/fungal 11 -
Antiviral 6 1

7 18

e r— — n o

Mo plant showed anthelrinthic activity. Plints showing anti-
fertility activity hiave been grouped under threoe subheads
spermicical 24, semen-coagulant 20, and abortifucient 6.

The spermicilal activity of & plant hus found useful practical
application.

Thus, activity hes been coniirmed in 285 plunts, fe.ee 15%

of the plints collected by use 12.5% of thcce cctive plants
are included by Chopre in "Indicenous Drugs of India* and
174 do ot £ind any mentlior in mexlical literatures In other
words, the percencage incidence of cctivity ic almost the
came in both ~roups of plints. Thic, I may add, justifies
our m:--thodl of collection that of not restricting ourselves

to the plants mentioned in old texts only.

In the follow-up chemicul and phernccologlcal studles 117
plants have been investicated and cctive cub. tances fram 36

plants have been isolcted and identified.
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An analysis of the followeup studies is given below i

Type of Total A B C D
Activity plants Active M, . Constd -
being consti- active, active, tuents
investi. tuents inactive inactive known
gated isolated consti. consti-
— tuents . Luepts
Anticancer 47 13 4 20 8
e 22 3 2 3 -
cvs 16 6 2 2 e
Diuretic 7 ‘ 3 - 1 -
Anti. N
inflammatory 6 1 1 2 -
Spasmolytic 15 6 1 2 -
Antibact. / i
fungal 4 3 - - 1
Cardiotonic 1l 1l - - -
117 36 10 30 1l-

We have come across solubility problems; for example, an
active substance, though soluble in the total extract, was
found to be highly insoluble in the pure state so much so
that its proper evaluation was not possaible &

We have also encountered plants whose fractions were active

but gure active constituents could not be isolated from

these fractions. This has led us to consider whether

it is ibaolutely necessary to isolate active compounds in

cases of very active nlants where such isolation ms beon

found difficult or efforts have failed. We feel that

where potency of the plant warrants, purified active fractions
could be standardised and t-~ken up as such for drug developments
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We feel ti.at the introducticn into madarn mecicine of

new drugs from plant sources woild indeed be a formidable
task. However, it one considers the recults in temms of
(a) discovery of nuew hiologically active compounds;

(b) finding alternative sources of alre ady known drugs
or their penultimate intermediates; (c) providing new
structures knowing activity and thus giving new leads for
synthetic drugs: and (d) providing complex molecules
[active or otherwise but of chemicil interest] which could
be easily moditied synthetically, the net gains are

substantiale.

I may mention another approach which we have decided to
introduce in cur programmes In order to make use of the
experilences of the phyciclans of traditional systems
(Kavirajes and iiakims), we intend to take up for
investigation medicaments as they are used in the
traditional systems. The methodology of such
investigations have to Le worked oute Suitakle assay
methods (pre-ferably biologicsl) and test models would
have tc be developed for this purpose.

This outlines our philosophy :nd methodology of rescarch
on indigenous plantse We are following a three.
pronged approache While we are fully involved with the
first one, the other two approaches are in the initial

stages.
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Following thuse approachen, dntercesting ond usctul results
have bee obtiined at the Ce tral Drug Rece. ~¢hi Institute,
which inclurde : characterlsation of 3 lipidelowering

principle fron the resin of Guggul (Commiphora mukul) [ 10, 11],
spasmolytic sesquitarpene alcohol, himachalol and isohimachalol
from Cedrus deodara, [12 = 14], a spasmolytic coumarin,

clausmerin, from Clausena pentaphylla [15, 16}, anticancer

saponins, celsiosides A & B from Zelsia coramandeliana (17),

sesciiterpene louctones, tagitinines from Tithonia tagitiflora

(18, 19], a nuphthoquinone, arnebin-l, huvineg antimicrobial,
antiviral and reverse-transcriptsse inhibiting activities

from Arncbie nobilis [ 20 - 22], a carlioloniz glvcoside

asclerin from Asclopiae curassavica [23 - 24), a hypotensive

diterpene alcohol coleonri, frum Coleus Larnatus {250, a

hypotensive 1kclodd hemethylorotssporine fiom Croton sparsi-

Plants reported for their acrivity again 't commniccble diseaces

Though a number of plants vl medicaments prenored fram those
plants are utred by practitioners of traviti-nal systems of
medicine cquinst o vearlety of caemunic 3 le and infectious
lisewses, only ¢ [ew of them have cained  ccepuance in molern
theropeabics. Given Lelow ic o Yoot of plonts thet are
mentioned in thoe texts of traditional systome of medicine in
the Inlian sub-econtinent {27, 28] cnd Cuba £ lexico [ 29, 30]
which is followed by a descrijtion of some of those plants

which are commonly uced ond «re of economic importance.

. e ——
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Plants for helminth ipfectiops
TABLE-1

Antihelminths
Indian sub-coptinent

Adina cordifolia (Roxb.)
Albizzia odoratissima
Ananas sativus

Artemisia siversiana
Artemisia vulgris
Averrhoa carambola
Argemone mexicana
Achyranthes aspera

Acorus calanus

Allanthus excelsa Poxb.
Alstonia scholaris

Areca catechu (roundworms)
Adhatoda vasica (tapewcrms)
Barleria prionitis,

B, cristata.,

B. strigosa

Butea frondosa (ascaris)
Caesalpinia crista
Caesalpinia sap,-an
Chenopodium album
Cinchona officinalis
Cxoton tiglium

Curcuma longa
Convolvulus scammohia
Ccitrullus colocynthis
Calotropis procera
Centipeda minima

Carum copticum

Cocos nuejfera (tapeworms)
Exythraea roxburghii

Bubelia rives (tapeworms
roundworms

hookwcrms)

Eclipta alba Hassk

Bnblica officinalis
Exythrina indica

Ficus carica

Foeniculum capillaecam
Hibiscus cannabinus
Holarrhena anti-dysenterica
Hyoscyamus nigex (tapeworms)
Ipomoea turpethum

Linum usitatissimum

Luffa acutangula Roxb.
Langenaria sinceraria (tapeworms)

Quba/Mexico

Allium sativa

Annona glabra
Asclepias curassavica
Chenopodium ambrosioides
Coffea arabica

Cocos nucifera
Coluxbrina reclinata
Caesalpinia crista
Exostama caribaeom
Ecbalium elaterium
Luffa cylindrica
Mammea americana
Mangifera indica
Pourteria mammosa
Spilanthes oleracea
Simaruba glauca
Vanilla eggersi




15
Indian Sub-continent

Melia azadirachta

Morings g tarygcuperma

Musaka parni

Mentha sapicata

Mimusvps elengi

Melia azedarach (rcundworms
& tapeworms)

Meile azadrachta (roundworms)

Mallotus philippinersis

Morus alba (tapeworns)

Nyctanthes arboxtristis

Nigella sativa

Ocimum sanctum

Operculina turpenthum

Oxyxylum indicum

Piper chaba Munter

Plumbago zeylanica

Prongamia glabra

Piper nigrum -

Peganum harmala '

Prunus armeniaca

Prunus persica (threadworms)

Psoralea corylifolia

Pyrethrum indicum

Punica granatum (tapewcims)

Rheun emodi

Ricinus communis (roundwo:rms) ‘ |

swertia chirata Buch.-Ham,

Semecarpus anacataium

Solanum xanthocarpun

Terminalia chakula

Terminalia belerica

Triachyspermuir capillaecan

Tinospora cordifclia

Vitex megundo

Zingiber officiNale

Butea frondosa Koen, ex Roxb. family Papiilionaceae, (Hindi name; Palasha)
is one of the commonly used drugs ir Ayurvedic system in helminth
infections. Thic is a moderate sized deciducus tree found throughout
Irndia extending to the rorth-west ramalayas. Fresh ground seeds have
been recomrended for ascaris infecticns; palasonin isolated from the
seeds appears to be the active constituent (32},




4,2 Drugs for Dysentery and Diarrhoea

IABLE 11

Antidvaentetic Rrugs

Zndian aub-continent

Acacia Arabica (gum)
acacia catechu

Aegle marmelos
Algtonia scholaris
Asteracantha longifolia
Bauhinia racemosa
Boswellia glabra
Calotropis procera
Camphora officinarum
Cannabis sativa
Cassia fistula
Cinnamomum zeylanicum
Cochlospermum gossypium
Cordia latifolia
Cydonia oblonga
Bablica officinalis
BEugenia jambolana
Ficus bengalensis
Ficus carica

Ficus glomerata
Helicteres isora
Holarrhena antidysenterica
Hyoscyamus niger
KHASTE AMBA

Malva rotundifolia
Malva sylve: tris
Mentha arvensis

Mesua ferxea

Mimosa pudica
Mimusops elengi
Mussaendra frondosa
Myrtus communis

Ocimum pilosum
Phyllanthus mader aspatensis
Papaver somniferum
Plantago major
Plantago ovata
Polygonum viviparum
punica granatum
PATHOON

Quercus infectoria
Rosa damascena & sugar
Rubia cordifolia

Rumex vasicarius
veteria indica

vitex trifolia

SubaMexico

Annona squamosa Lin.
AMdansonia digitata L.
Ageratum conyzoides L.
AMenanthera pavonia L.
Adantum tenerum Sw.
Acacia species

Achras sapota

Althaea officinalis
Anacardium occidentale
Annona species
Arachis hypogaea
Arctostaphylos pungens
Argemone: species
Aristolochia s ies
Avicennia nitida
Burgera cimaruba Sarg.
Bursera microphylla
Cuscuta americana L.
Cedrela maxicana M Roem.
Cocos nucifera L.
Coriandrum sativum L,
Chrysobalanus icaco L.
Crescentia cujete L.
Cacalia species
Caesalpinia vesicaria
~alea zacatechi~hi
Calliandra anomala
Canavalia villosa
Cannabis sativa
Capriola dactylon
Capsicum annuum
Castela spacies
Castil.oa elastica
Celosia virgatu
Canchrus echinatus
Cephalanthus occidentalis
Cercis canadensis
Citrus aurantifolia
Coccoloba unifera

Coutarea latiflora
Crescentia alata
Cupressus senpervinens
Cydonia oblonga
C¥xrtocarpa procera
peanea tuberosa




Cuba/Mexico

Deamodium amplifol Llum
Didymaea mexicana
blospyros erenaster
Dipteryx odorata

Bnilia sonchifolia (L.)DC
Elaphrium fagaroides
Exyobotria japonica
Eupatorium collinum
Euphortla speciles
Foeniculum vulgara Millex
Gossypium barbadensa L.
Galinsoga parviflora
Galphimia glauca

Garrya laurifolia
Gonolobus nummularius
Grindelia species
Helianthus annus L.
Harnandia sonora L.
Haematoxylon campechianum
Halimium glomeratum
Hedeoma piperita
Hibiscus pentacarpos
Jacobinia aspicigera
Jateorrhiza columba
Juncus lLoureiranus
Kohleria deppeana
Krameria species
Leonotis nepetacfolia (L.)
R.Br,

Lantana camara

Mikania cordifolia (L.f)
willd.

Malus communis

Malva scoparia
Malvaviscus species
Mangifera indica
Mirabilis jalapa

Myrica species

Nymphaea alba

Ocimum basilicum L.
Oryza sativa L.

Oopuntia Karwinskiana
Oryza sativa

Pachyrhizus palmatilorus
Palicourea densifmlora
pellaea ternifolia
Peperomia galioides
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Antimalarials
R tm.m
indian sub-coptinent

Acidum arseniosum
Aconitum heterophyllum

SubaMegico

Perezia hebeclada
Persea gratissima
Physalis cozton atl
Pimpinella anisum
Piraropappus roseus
Pipar sanctum
Pithecellobium albicans
Protentilla species
Priva tuberosa

Prosopis dulcis

Prunus species

Paidtum guajeva
Pterocarpus 4reco
Quercus castanea

Randia echinocarpa
Riddellia tagetina
Rosa gallica

Ruellia albicaulis
Rumex species

Ruta graveolens
Scoparia dulcis L.
Simaruba glauca DC
Sambucus mexicana
Sanvitalia procumbens
Selenicereus grafdiflorus
Selloa glutinosum
Simaruba smara

Spondias purpurea
Stachytarpheta jamaicensis
Terminalia catappa L.
Triumfetla Usamitriloba Jacq
Talauma mexicana
Taraxacum officinale
Taxodium mucronatum
Terebinthus longipes
Thalictrum species
Vitex species

Vitig vinifera
Waltheria americana
Zanthoxylum martinicenea
(m., pCe

SubaMexico

Achras sapota
Allium sativum
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Allfum gativum
Aristolochia indica
Azadirachia indica
Berberis aristata
Caesalpinia aristata
Cinochona officinalis
Ocimum basilicum
Swertica chirata
Tinospora cordifolia

Andira species
Andxopogon citratus
Artemisia mexicina
Ascleplas species
Baccharis ~lutinosa
Bixa orxellana

Bouvardia erecta
Brickellia cavanillessii

Caesalprinia crista
Calea specius
Calendula officianalis
Calliandra species
Carya {llinoensis
Cassia occidentalis
Cephalanthus occidentalis -
Cinchona species

Cissus trifoliata
Citrullus vulgaris
Citrus limonium
Colubrina guatemalensis
Coutarea latiflora
Croton species

Didymaea mexicana
Diospyros erenaster
Dorstenia contrajerba
Ephedra species
Bucalyptus globulus
Euphorbia calyculata
Exostemma caribaeum
Galphimia glauca
Gelsemium sempervirens
Gliricidia sepium
Gonolobus nummulartus
Guazuma tomuentosa
Guilandia bonducella
Helianthus annuus
Heliotropium peruvianum
Heterotheca inuloides
Yostephane heterophylla.
Iresine calea

Juliania adsthringens
Lemna minot

Lonicera pilosa

Mentha rotunditolia
Mikania guaco

Mimosa sensitiva
Myriocarpa tetraphyllus
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SubaMexice

Nicotiana rustica
Prrsea americana
Pectis capillaris
Peperomia umbilicata
Perezia hedeclada
Perzia gratissima
Pergsea angulata
Physalis angulata
Piper sactum
Piqueria trinervia
Plantago mexicana
Pluchea odorata
Plumbago species
Porophyilum species
Prosopis dulcis
Prunus species
Psittacanthus americanus
Psoralea gontaphylla
Randia echinocarpa
Salvia species
Selloa glutinosum
Senecio species
Silybum marianum
Simaba cedron

Stevia species
Swietenia mahogani
Tagetes species

Tal auma mexicana
Verbena officinalis
Zorr.ia diphylla

SubaMexico

ZARLE 1Y

Achyranthas aspera
Asacia catechu
Calophyllum apetalum
Cyclea burmanii
Diocscorea alata
Tinospora cordifolia

Albizzia lebbeck

Cassia Alata

Cueurbita maxima
Erythroxylom minutifolium
Renealmia aromatica
Zanthcxylum martinicense
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& Linn, family Amaranthaceae (Hindi name:
Latjira) {c one £ the importan drugs recommended
for leprosy. It is a smell herh, which iz found
all over India., The seads, leaves and twige of the
plant arc vaeported for the treatment of renal dropsy,
bronchial afiections and leprosy. It has been reported
that leprosy patients when qiven a decoction of the
whole plant showed distinct improvement in their
clinical condition, bacterial status and general
health, but the clinical improvement was not as good
as with DDS. BHoweve., the improverent with a
combination ct the decoction of the plant and DDS
was better than with either alone (31),

Kalazar

Andian Sub-Continent
Berberis asiatica
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Qultivetion and preoluction technology

Mauy of the developing coombeles with thedr varled

climatic conditions and topography provide a very
appropriste environnent for cnltivation of a large variety
of medicinal plants, and in fact some of these countries

are the leading suppli.. of vegetuable lruss. India alone
exports over Rs 25 millicn worth of druys of plant origine
In spite of the considerable alvances thzt have token place
in the pharmaceuticel field, especially in the introduction
of synthetic drugs and antibiotics, plants and prailucts derived
from them have been able te maintain thedir position: in fact,
there appears to be ¢ tuepndency in the advenced countrles,
namely West EBuropeon countries anc USA, to go in more and
more for natural :drugs in preference Lo synthetic ones.

In this context, it is most anpropriate and timely thaﬁ
UNIDO has decided to hola this symmoslum - thus
underscoring the ccatinued and growing importance of this
fielde And what is more fiportant is the tact that many

of thuie plants are now not usced as such in the countries

of their origin, but arc exported to more devealoped
countrics whilh puecess them for thedir active ingredients
and then export back the latter. Uaturally, the price of
the active ingreldients is much higher than that of the

crude drug. From various point: of vicw such as eliminating
the cost of tr.nsport, developmrnt of inligenous industry,
it would be useful for tlie crude ruy exporting countries

to process theow plants to mect thelr own regquirements and

also for export. For examnple, the tot.l imports by the
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02CD co.ntrizs of craty “rrs Curitag 1971 wag about

Rs 710 wmillion, vwiaiile tne totcl trate in cctive

ingredients by the oix Low.ing poooaciag coantoles amoanted
£to Rs 5570 million (e 297C million impo:tu and Ro 2600

million cxpoivs).

-
{1

While a iarne number of medicinal plonts are mentioned

in the phormocopeocas ©F Il le.int countir-ier, the nrincipel

botanic:l “rug anti/es taciy active angredients whiich have a

sizeabie market ore not too many an? inclule : Aconite,

Aloes, Amai wujus, Brlledonna, Cun Donnoln, sachuy,

Catn.r.nchus, Ciaciona, vioccoree, Jigitalic, Sphedira, lrgot,
. . v

Ginseng, iiyuscycrus, .ixdresiic, In. cac, Puyllium, Licucrize,

H4)

Opium, Pugain, Polophyllun, Rauwol:! ia, Snuharb, Senna,
Strarvroniam, Valerian. .. 15, therefore, nececsary Lo firse
concenkrite our at. ~aticn on Lhese plinta. Efiorts shoulq,
therefore, e rmole Lo promote the oaluivelden/colliection ol
thesc ulants, mainly of nrodzcrion of the.r active
constitucnts.

BELLADCLA (A elizdcnns end he eCumineta fame Solanacecae)

The <drug bBelladonne is obtraned from dried lecves and roots
of A.bcllaucnne and the :oletoi gpecies A.acaminata. The
plent is a percnicl nerl indiy nwus to centril &nld southern
Burope, wivere it ctill grows wild 1o Nelkense  The releced
species Aeacuminate oo been groulng wWild in the mounteldns of

Jarnmu & Jachmir an? ndamachicl Fredesas  ilovever, the wild drug

has almest Lecome extince® bocause of indiscriminate collection.




Hlthionsny o7 Ul L Ths vonn s b gL ik o ciesaoines from osrild
grovrie L Buranse, mod oehie vty ool thin dyao 1o net
by comnercial calvrwvari v, v i medinly confined to
Erigland, <ounan,, Miaagary, weechoorove coa, 0LER, united
Stotes end Indide i Tooila ol oo Aalidvetica 1o contined \
to famas ol feplonl Lol sodioirnl Dlonas eoroonltatdon

in Kachnir Valley wioove apriovimetel s

27 tonne” oOf dried

loover are produds anmiollys

Belliadonna 1g cultivited oo 4 pereandal ecrop and it is

mainly propagoted by sexize  The seads cre planted on raised
peds either in wcarly cuthwag or springe Seedlinqgr are ready »
for tramsplantidg withir 3«1 montis, wter woich they are ,
{
trangplente} in Lhe Liecld al ¢ lictunce of 60 cmy in rows .
which arz 0.1 eme apart.  Labescl smeunt of fertilizers
is neelded £for opramum growth ond at loast 4.6 irrigations
are remiir-d Zurlig tc peveod when there are no rainse.
The crep is <ept frec {rom veads by Yeguler intercaltures
The fir. & cron ol jecven i obt-ined atter about 8 months
of growth ~trtes wideh regpiler cutiings can bhe eobtained
every Ze3 morthse  in Rushmir %e6 harvasts ave obtained
annually in the ¢nd, 3rd and 4Lh year. The leaves alongwith
twigs ara horvestod wier the plante ae 1 flowerzs The
leave: arn drfad in 2iooic e electrically aoeroted drier.
Normally once plantesi Neiladoana gives cood haervests upto
3-4 yeers, aitev vilch tie roots arc slen harvested and used
as a source of alkaloidse On an average 600-800 kg dried
leaves erc olteinca per hectarce  (lowever, under proper
managemens an vield ags hich as 1200 kg per hecture con be

obtaived, hoving totu) alkal~di content 0f Oed - 0o S%
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PROCESS DESCRIPTICII - A lrief Jescristicn of the process

to be emploved for tha manufacture of Coacentrated Extract
of Belladionna Lrom JELLADONIA Lokl is piresented belowe
The flowshent appenaed Lo this s2port biticaics only the
mejor cqmdpment regueired for che oamufacture of the
particular pro aict.

Extractivn :  The powdered rbLIALONIA LEAR (16 mesh) 4is

charged inte a percolator wherein the materinl is washed

with alcohol for complete extraction of alkaloids.

Concentration : The axtract L5 concentrated initially at

atmospheric pregsure and then andler vacuum to recover the
solvents The lijquild residue is assayed {or alkaloids and
packed.

Raw material consurption per Lon of product g

Material Kg/1000 Kg of product

1l Balladornna loaf 10, 00
2 Al cohol 20,000

Major Process Eguipiment

1l Grinding machine with
sleving arrangement

M. 8. percolator

M. S. jackete:? distillation unit with agitator,
condenser, receiver ¢enl 'osing tank

4 M. Ss S*oLoge tank

Scrvice Eguipment

Vacuum Pump

St.eam gener ating plant

Refrigeration plant for chiilled water
Circulation pump
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Cinchona (familv Ruridcease. : Stem burx of Cinchona species

Containg & awaber ol glrel 2o, wie Lo important of waich
are mainiy xiniss andg ainidi-ee  Although more then a
dozen species ars Huoun,; W most comy wn species explolted
throughout the vorld are Ce ledgeriana, C.osuccirubrs,

Cocalisoye ana o g el Of relete opecles and hybrias.

The plant 1s & tree indigeucus to mountains of Equador and
Peru at an altitude of 30009000 ft. ani also cultivated

in Indonesia and India. Taere are at least 30 known species
and hybrids. In Inlic it: culvtivetion is confined to
Darjecling di.trict in Jdert.. Bencul, 2nd liilgiris in
Tamilnacdu. Hills Iin fwmid tropiccl arcas ace ideal for
cultivetion of this tree.

The plants are propugoter Py seclse  Selected seeds are
planted in heds and the seedlings are realdy for transplante
ing after twou vczars. The maximum alkaloid is obtained from
the trees which arc 6«9 vears olde In Inlia the first
harvest 1is tekern aitter 7-0 year: when the stems are cut near
the ground level. This gives rise Lo growth of several
shocts near the cuat ernds and arother harvest 1s obtained
after whiich trees are uprosted ance replanteas  The average
alkaloid content randes hetween 6 to 7% [lowever, trces

are Xnown to have ac mich as 12-20% of alkaloidse Thers are
20 diiferent alkaloilds which are known to occur in Cinchonae.
However, only Quinine srnd (ainidine constitute the major

portion which are being exploited commerciallye
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Certodr srecte, ©F Javendcdo, oot v M it ime
Ao cinme conuodn 1euocnoo T T bafd W Lne Tedos
cpaclen Ao me iy e Tt P10 an vhe Central Aclan
£=gi. Tic o’ 1Lt Jnd e o a2 T S S AT a7
specaes A.meritdos oo Fon sorsloeo g thie mentoodng. 2
India, Pe oooLan onl S0 o e LT A clant o oTews

from rumaon to oghemarodr B EEPTIC S S U WAV MLE D FEE Sy of

0

Pakist. s, onivy vl rlanty croedic 10 it and romdearid

L reds

of lasrraiy  Msdeuan 0l e, Af wnistn o anl

ol iot o ocoamatha e Lolt CaounRh ol L e atnoueh

a numper of ottennmir Llwavion of tds

IS S T I A Y

plant in sSusnsiz as wel, av iavea, tle ovaaetae of peatonin from
the cultiva. =3 artemicis 1o gunersl.y poor il rost of the
suppte of charounsa L CRUTLEL Lo P ot founrs growing
wilé 41 tle orl? car. wilecarad v 0 Yy Poavrae i oand
USSR. “he plant s Jetsn byl restee e L Tlowoeru

are just oo Ao, G Lo unopened

flersers contia, Lo Ly acnm oaneunt. of She T L

ALl

DATUS

The plant i Indoaond. s Lo MLl ide=Tgut s 5o

Lally Egypt

R SRR RINS PR OURITTINVE NP} PEEATRIS £ SRR T S P S dil b o1a Lhe
gemi-orl? ¢ artue  Soodu of thin plent oootedn sever.d

Coumaring, tinu oo ROLOX e

The plont ic at procent Inda and to

some crtent  in Lovot.  Io b cdue wrploato: from wild

growth irn Zgyt and
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The plont vhich 15 an ammal hesly, 10 cultivated ac a
summer crop in temporate arveas like USSR whoreas 1t is
cultivate )l us a winter crop in semitropicul arcas of
Egypt and Iivila. In India the sewiy are broadcasted in the
monthns of Octoler .m:i iloveyibers The pslant reuires at leact
two irrigations end o medercte  dose of nitrogenous
fertilizers (60 ku per hoctara).  ‘fhe umbels are realy

for harvesting during the months of May.June. The geeds
are thrashed and cleaned before processing. On an average,
about 400-500 kg =ec ', are obtained per hectaure. lowever,
under good managunent andt in iertile soils as much as

1000 kg seeds poer hectare can be obtaineds

XANT HOTOXIN |
PROCESS DECORIPLIACH 1+ A bricef description of the proceus

to be emploved for th marmfacture of Xanthotoxin from

Anmi Majus seed is preoented bolows  The £lowsheet appended

to this ruvport inilcates only the major equipment required

for the manufuacture of the partlculur product.

Bxtraction 1 The puslored 'AMiiI MAJUS SEED' is extracted

with normal hr.xane in . Soxhlet type extrection unite The
extract on cooling give: ¢ m*xture of coumorines which is
filture? unier vacuum washed with hexine and subjected to

dealkylation.

Yealkylotion : The coumorine mixtusc is dissolved in glacial
acetic acild and Sulphuric acid ir alded to this solution
under stirring. The rcaction miture i kept for some time
and then trecated with cold water where the precip itation tokes

placce The precipitate is filltered, wa hed and dried under

vacuum.
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Potiyl Udtn oo Tl pfe o oserd et dn trowo! with
benzene and the rmixturce on filtyr. tion rives Xe-oil. Tbe
sepor.ted X .01l is refluxed with distilled acetone.

Potar " ond ottt ot ot Dilnethyl oulpibobe are (ouson Lo tae
d

reflusad minto. e end hected Lor tvo Ho Lire

-
C
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&
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the conver: Loy of secil o Aepnthotoxin is camplete.

The reaction mirtur:: iz concentrated, coolel ond poured

in coln warers Mo s0op coonel oasoteovorin, ortolned aiter
the filt.etion of ihe slurry, 1o disz-colve.l in boenzene ond
the solution i. rassed throngh o colunn of aiuminium ozides
The liaht yellow coloure? material, on conplete  removal of
tienzene, io '.'iried‘ «nd sdigcelvei in acitone. The acetone
golution i treatced with charcoal oni filtere 4. The
filtrate iv 2ol in water «ni the prepituto is [iltered
off. The inite crystelline Xenthotoxin ceke ic ‘ried under
vacuur vl oot

DICSCGRE, LPEAINE

A group of orcui.s of Dicccorca hes ecn recently usel ag
courcve of steraldsal scpocvoenin, uivig nine M @ incluue

Defleravin’e, do.mpozita an. the reloted wcpecies

Degpicilaflors wod Do roddvich. tualdie are touna

growing vild in Mexico anl other central Amaricon countries
like Cuatemala (nd fongara:. ot of the .~a0 of comwerce
comes from the forests of Mexico oni the coentral Anerican
countr ies. lowever, caltivation rocoode hove bern Jeveloped

for Dicscorea floriiunda, 2J.comositc and Lespiculiflora

in Mexico, Unitel States ond India and small plantations

have becn esteblisnede.
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Sapoyenin bearing Y.ms <on ise padpegated [rom secds, tubur
picces as .ell a. cingle nolce stam Cib inGe According

to Americin autherities seeld propeaation is very economical
in ccce of commercial plantaticns, w.oreas tuber propagation
or stem cuttings cun be useid for multiplying nigh yielding
clones. In Iniia Jt nas been found tit planting tuber
pleces 1s more succes. ful than seedlingse In case of
seedling multiplication, secds are plantei in tr ys or

pans either in Junc-July or Augast-Septembers Thece
germinate within 3-4 we Ks. Scoedlings are allowd to grow

in nursery for about 3-4 montlis a‘ter which they are plante d
in the field. Rainy wearon Augd: t-Leptember or spring
months of Febru.ry-March are ilexl for plantinge The
seedlings are plunted at 2 distance of 60 ams from plant

to plant in rows whicti are 70-90 ams aparte In case of tuber
pieces, 50-70 ¢n tuber pincen .ra sprouted in sand and the
sprouted tuiers are plunted in the fields As soon as the
vines start orowing, these have to he ~rowvridel in the form of
bamboo sticke ithere they ere aveilobles The ideal plantition
zhouli be provided with wire trellis supported on 6-8 ft.
tzll stone, iron or wooden pillurse The plant recuires
libera) supply o faney rd manurce and mirtur: of Potash,
Nitrogen and Fhesphate for ¢ tting optimum yieid.

6-8 irrigations chould be civen uuring tice period when

there are no rains. The tubers ire harvectel after a period
of 2-3 ycarse. On an average 8-10 tonnes of dried tubers
containing Ze5 per cent Diosgenin, ore oktained from one

hectare plantetion atter two vyears.
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5.6

PROCISS DESCRIPI'ION ¢ A brief description of the process

o he oemplacd fer thhe manufadture of '‘DRiougenin' from
DIOSCOREA TUPRL {5 presenteod helowse The floweshecot
appendced tc this repert indicates only the major equipment
recquired for the manalectiaste of Lhe particular product,
Hydrolysis : The water seain! and nowdarea NIOSCOREA TUBER
is hydrolyszed for 6«7 hrs with 5.C% solution of hydrochloric
acic.

Washing and Drying ¢ The hydrolysed mat<.ial is washed

initially with watef and then with 10% solda ash solution
for the complete removal of excess acide The acidefree
material is dried and then tuolkan for extraction.

Bxtraction ind Concentration : The dried material is changed

in the extractor and washed sever:l times with solvent oil
(boiling range 565-110°%C)s  The solid residue is discarded

and the liquid cxtract ic coucentrated for solvent recovery.

Centrifugation : ThLe concentrated liquid extract containing

diocaenin 15 cooled ani then centrlfuced. The centrifuged
materiual is dried ondd pecked after agsaye

ecac
Cephoel s ipecccuai. consists of dried rhicomes of Ipecac
(#raziliap Ipezoc. or Coacuminats (Cartegena, Nicaragua or
Panama ipcccels The pilant in 7 low perennial herb with much

branched annulated root. C.ipccacuunba i indigenous to

Brazil and cultlvated in India and Malayasia, while
C.acuminata is found growing wild in Columbia, Nicaragua
andd Panama. The roots of both the specles contain 2e2.5%

total alkaloidis consisting mostly amectine and cephaelines
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In India tne Hlant is cultivated 1. Rungo and Mungpoo hills
of JDarjeclinqg li.cricl {.wrin Lonc lle

Toue plant Can ¢ progoet - Pota D0 send an vell as by
veget-tive proves tion of roct or leuf cuttingse Rich

loim 5ol niwving plenty of hamus i consilered iicl for
cultivztion of this plante ilill: in the humid tropics with
100-200" r:ins o wilh ridor Juffconee b tween oy
night temperaturc proviide the optimum climate for the growth
of this plantes In cice of propagation by ceeds, the seeds
are plantel in specially prepere’ reised Leds conteining
s0il and leat moulde The nurcery Led is protected from sun
by artificial sh.lde providsel Ly thatched roof or bambooe
splits. After the plants h:v: grown, +heyv are transferred
to the permznent bedss The Llecl way to cultivute Ipaccac
is from root or lewf cittincge. These cutting: are rociced
in specisl puns coitiiring sande After the cuttings are
rocted, they are trintieire to nursury bed contaeining leef
mould, soil and sand. ell established cuttings ure then
planted in pernmenent lbeds, .lch ore ocpecislly srepared and
fertilized well —ith leci moul-ds 7Thesce beds are also
protected by creation ef artifici:l sihicles The plant is
ready for naorve.ting generally ¢ fter 3 years, when the roots
are Jdug, titorouchly wasue! .nd ried in sun.

Mucuns prurita touk 1o an wnnu. i twining herb belonging to

the fomily Legunino:zae.

Mucuna pruritae cuwonly kpown as Velvet Beans ic a climbing

herd found growing wild throughout ilorthern Inlia, mostly

in the foot-hills of Jttar Pradesh and Lihare The plants
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heve o thick cter whilch bi€oro:tes into branche, alfter
acttaining o hodlcat of Llout 50«60 aase  Uniler wild conditions,
the broncnes Cadi s 20imb a0 Sdan 20 10 Lo 15 metors,

The plant has beeon et in dndlger-ac cystem of medicine for
g ceni tiecabln povded of times  However, rocently it hac been
found a good source 9f LeDepas Most of Lhe Aemand of this
drug {» oltielne "1y i crovtlie doweier, *he plant oun
be cultivated eca.ily bLoth .Ln North as vell as South India.
The plant has been found to grow in lifferent types of soil.
The plant thudves beot L conay leas 1ell cirained sollse

The lornd should be plosghed twic~ in the nonth of April.
When the soll Lecomes wa2l) pulverised, the field should be
well levelled. 1The reeds shonli be soun in rows at a
distonce of 3 wetrrn. Al acch row pts of 30 oms x 30 ang
shoull be duy and tuo dachets of well retten formyard manare
should be mixed,  Seed: shoull Le sown in tle nonth of

Moy and “anee  ilowever, 1% ¢ 5 aluo e sown in September
after the rains Lut the growth will e poore Scoeds should
be goun at & depth of aboat 3.0 L9 460 rms In the soil.

The seewd. stort gemarating a tor 1e% <2ys, Lhe shoots
appear ai:ove the aroind in zbout 10-15 i.ys. About 2000
seads are requirsd for planting per hoectiare. Whan the seeds
are -.toiei for too loac tiey loose thodr viebility very zoon.
Thoretfore, vveiy veos Lresh sewis choul !l he used for plantinge.
As coon as the vines utart growing, they should ke provided
with support of at least 4 ft. tall in owder to allo v the

viiies to grow with flover: ond fruitse Flowering starts
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from widdle of wec.u.er end continues upto ilye wepta.n el
Cclucanr plunrel crurn Jlovevs 1 te la Josuarye Ped {onwition
Soerts Cter  ouat 19 o o0 llys of flowe dns ond toev cet
matured in the months of April apd llaye oo Soulharn India
two crops & vo.or can be obhtrineds The pot. L. ¢ harvested
es they malure. The leives anc gerectlly affected hecvily
by yellow mosaic viruse. A&Arhids clio &t &0l the plants
decreasang the crop yield concisevably. Depenaling upon tae
nature and fertility of the s50il on eaverage yiecld of 8-10
quintals seeds per hectare m2y be nrocured. The crop
reguires 5 to G irrigations. iowever, depending upon the
veathur conxiitrons, 2«3 times from fpril to June wn?d

Ze3 time:  from Cclober to ilarche

Procecs Dei.rintien : & briof description of the process to

be emmloyel for the extruction of Le-Dopa from Mucuna prurita

seeds 1in gliven bolowve  The flow chert eppeaded to tihis riport
inilcates to mejor equipment reruired for the particular
pro:iuct.

Pulvericed (20-6C mesh) MUCNA PuJZITA 3ecds (black varicty)
are extractesl 7ith 1% acetic acild solution containing sodium
metabisulphites The clear extract is concentrated under
vacuum of 60 mm to ¢ desired concentrations The concentr: ted
limuor is coole: Lo 3% for crystullization. Thae slarry

cont. ining L-Dopa 15 filterwde. The mother liquor goe: for
further concentr.tion und crystaullizution. The impure L-Dopa

is further puriiied by recrystaliisation trom distilled ‘rater.
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5.8

5.9

DATURA BT

Datur: mece <o Liodigonous to Midile-Bast Arica and found
growindg villd Ia ooovoat ports of Egy:t, oudon, Irog,
Syriya, Iniia ) Poslooene W A foand oroving moscly o
waste Loni. in croqfoal oot oodelrosde Looceare  fhe plant
s alno cultiv.te” i cort ol uropeon coamtrde..  The
Cultivorion moi e qowe beem deteler 00 i 10 llowcvear,
no comnercial plantutions have lecn estoblisheds In case of
cultivation, the plant cun Le propagated through sed'z.
Seedling: are ruised on rodu ' bed:. ‘inriag the moaths of
May <nd Jans aad o oblated Ao tac Ciell vy LAy Cewcsorn
in July-dugust whon tiey cre 45 weeks old. Seedlings are
planted at o dist.once of 60 ems in rows which are 70-BO ans
apart. No ir 1o tdon i: roeouired uring the roinse iiowover,
2=3 drrigation. oo peslded citer the rodny season is over
during the months from Coteber o dav~h.  ‘Phe crop is realy
for haivestinn sometine during the month f October Jhen
it i In tlowerr.e o oves o) Losith terminal twins are
picked up by cici le ur intic.  Ihare sach Crops can be
obtuined &woiang the rowing preriag of nine months. The
leaves are Aricd in shade. A hectare of crop gives 1l000-
1200 g dric? oo vl viceg Ga &L Gu€h otal alin lojio,

70% of wnich Lo Lvoscine

RAUWCLIIA SELPENTINA | i pient ‘s orect shrub indigenous
to India ana vanaladesie 1L iu {ouan: nrowang 1141 in the
forests of Uttur Prudesh, perts of :ihar, Bengal, Assam,
Andhra Pradesh und fderalae  Most of the present requirement
is obtained from wild growth. Very few commercial plant-
ations have been establisherd. Jdovevi:r, it has been siiown that

the plant c:n Le grown commercially.
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R. serpentina is & tropic-ul plant and t.rives well in hot
humic clim.tee DPloins of gengol, fsoam wnd the coastal areas
in Kera. i, Tamiluesaa ond Ane ara Poadesh are ide:l for
cultivation ol tnis plant in Tndia. Tae secd: «rce olanted in
flats or raisct beds during Lhe ontlis of hayeJdunes  These
germinate ithin 4 period of 15-20 eyl z-3 months old
seedling. are « ousplanted din July-Auguat at o .istonce of
45.60 cms in rows wWi.lCh wxXc 6C=70 cme apite The field is
kept free irom weeds by regular interculture and the crop
is harvestel after 2 ycarse ROGts are dug, wathed free of
soil and driet in ocun. A hoctar of good crop gives 800-1000
kg dried rootc containing Ce6 = 1% total alkalodise

Procecs Leccription for Soerpine 0 A orief description of

the process Lo be employed for the extraction of Reserpine
from the roots Of RAUWCLFIA 5=nPEIMilNA is presented below.
The flowshcet appended to this report inl.catesd only the

major equipment reruised for the pesticular produact.

Extraction and alsorption ¢ cut ~cuwvnlfia roots cre

etracted with 10% zcetic acld sclintion in o battery of
extractorse The extruect is then pasced through a battery of
absorbers co..taining lon-exchange resine Alkaloid: present
in acetic acild cxiract ~re absorbed in the resin and the
resiaual wtrnot goen  forx Jceovery cf acetic acid.

Eluticn ond conceentr..tion Absorual al.acloldrs «re eluted

from the resin bv alcohol-chloroform ~ixe. solution contalning
dissolved ammonia. The cluate ig concentrated at 40°c and
60 mme Hg pressura. The resin goes for recovery and the

alcohol-chloroform mixed solution is recycled.
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Bxtraction by ¢ rtaorde ol o dtion and chiloroform : The

s . . - o e
concencrated 2luate v vosetelly Coocted at 40-507C with 3%
tarta-ic acid soluticne The turtaric extsact 1o ~ubwoaquently
cooleu wnd extiacted wsivh chiovoform. The chlorefonm cxtr:ct
. - . 2 .

&€ ICLert Lo Lone bt o we 407C une el 140 mite Lig »rol are.

Ther reoorerad couar ol dw go o0 20 ne o

Extraction by seone e and cryrarelilcaticn of crude rececpines

The concrutrete! chloroform racinae is repactelly extracted

O o . ]
LCTC  ime bLeneene extract is concenir. ted

with lerzmae at
and th2 recoverde! benz o ne guo: for rouces The residue is

Adls elved dn ool alcote!l and Lhe solution, LSfter filtration,
1z alloved to crys. adline. The oluarry i filtercd {or emide
(technical) rescrpine and e oleohol-mother liquor is

Aelivered for uvriliar Crootmizrt,

Purifica:iny of vecerpine : Tecrnic.) ressrpine o discolved

in ucctones.  fne solataun, ootar aotrvered charcoal trocokment
and Liltracion, ol for ceryrtol Loction. The slurx ry ia
filte ad Jor reormine un.. the mother linaor 1 delivired for
further troatront. filtered ooy ine ic washed and dried

-, .
at 40-45C unicr wvacuvm.
LIQUCRICE (GLYCY: 112N
Licorice i W™eiax Lo srica Lo nd raizone. of

Glycprortiza olanse (Srendua Licosice) or Geylubra vor.

- . s ——

grandolefer: (Rucaien Licarica)e thee plant is & perenndcl
hesh Indioencac o Mooy, oreell, anig, L2100 and 13000
Most of tne Liounric:. of c::nuﬁerce 1. ot -ined frar Turkey,
Irag, Syrie, Afchcn’sten, U3 and Swein, viere it is found

growing - wild i1 s:miearid and arid areas.
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N sa Lcodlent amount of 1. ruy 1o aviilable from the vild
grouti., o tey comarciol 1 oavatijons L - e wotonlashed.

Lowoev o v, ropeoridmer. ) cae oY Tateg Lo e clioped for
cultiv tion o. the cron 1. vorntiiaz. li%e India wheve

the plaost 4 oot i 0ooon 5 Lo o -glon.

Rhiiomr antting . o olaate o 4 antuwan o Lhe rodny season
at a L.tonce of 70-90 e in row: corlen are 20100 ans apic te
The crom loas nut nes! ant ecial cire, except th t it
shoul! be kupt irec frem ecos in oorly stogueue  the crop
is reniy ltor harveetdng o Z4er 23 ye oo then tace roots and
chizone - re lag, washed "1 o7 £ he 5031 cna dried 1n the
sun. Th< plant «rows Lettor 40 semi-arid und arid ar-as
having 1i ht soil.

Proce : Vescription : 4 vriet dlezeription of Lhe process

to be vmployed for the productinn of  Glycverhitic acdd

from Clycyrrhizo wlabra root (lieworice) 1o pregente d belowe

The floheet attache? te v ronor. indic “tes only the major
equipment rogquire! for the noertienl @ proluct.

The pr r.oraticn of glyeyr: hit ic acil involva: numerous

proces ene The powdored ') cyrihina glebra' roct i3

extr. cted ith bot wvator, the aprects oxtact, concentrocted to
a smr o oveliae ot ate s it e antrotel sulphurie acid
to cive Lhe crude glycoci'. of alyc rriaitic acide The
glycosi ‘e ic i olves Ao ootone Cand hydrolysed
with €60 Lulphuric oodde Sl vdaction mixty o i ertracted
with Lot chloroform. Remov. ) ©f the solvent and acetyl..tion
of the re.idue witih pyridine nl acctic anhydride, yiclds the

acid ootote which 15 cryst liised fom methanol chloroform.

— e
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Deacetylation of this m:eterizl with methanolic kCH followved
Ly precipnl oonion wit™ avirecblesin tell ardt erocsollication
fronm methunol chlorofom gives the title comoound.

SENA

Scenna consicts ¢f dried leaves anl neis of Cassia acutifolia,

i

(Alcronirion senna) or Ganguotifolin (Tinnev.lly S-nna).
> 19} P

C.acuti olia iu found growing wild ncar the tiilc river in

Sudan an? purt., of Egyvph while Ceanguntifolie it growinc wild
) Jul - b

in Sonalia,ard Archile and Indiae ost of the Senna comes

from wild ¢growt’ in Sudun ortihe oaltiveten erop in Southern

In Indiz it s cdvivaetel wostly in th~ Ji trict of Tinnevelly
and currounlding ireacs, mootly @& a dry lan? crop with or
without drric..ticn. sio-.ver, it is scmetime. also cultivated
in wet 1lond citor a cron of rice.e  Seeds are broade. sted

or :rihiled Ln ceoll at the rte of 15 ng o - hochare. As

the seed ccat i tough, it is generaliv damaged by pounding
with 2 mixture of sand. The crop is realy for harvesting
after 3% montl. « When the leavers are fully arown they are
strippe! by hind. Ancther crop of leave. is cbtzined after
another :innth, &.tor which the crop is zilored to mature

and the pods are harvested ol the ends The leaves are dried
in thin layere in shade, vhile the pods are dried and beaten
to remove the zeels On un aver:ue about £00 kg Aried leaves
and abcort 100 ka pouc per hectare are cbt:sinsd, Howewer,
under ccod man. gement 800-1200 ¢ dried 1 aves and 150200 kg
pods cun ke obtiineds The leaves and pol: contain 2-2.5%
clyvensides. Aloiseandrien Senmnas is conecally richer in glycosides

than Indian Senna.
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5.11.2 Process Descrintion 1 & brief descriptior of the process

S.12

to be employed for che production of Calcium sennosides
from Senna l.af/pod is presented belewe The tlowsheet
attached to tils report indicotes cnly the major equipment
required sor.the particular prolucte

Senna leaf/roi 15 extracted at room temper. ture with a
suitable solvent. The extract is treated with a Calcium
salt to precipitate calcium sennositles. The slurry 1is
filtered and the 30lid cake is wa.hed, dr ied, powdered
and packeds The mother liquor is distilled for solvent

recoverv,

STRAMONIUM

Stramonium consists of dried leaves and flow top of

Datura stramonium often called Jimson Jeeds It is an
anmual herb indigencus to Cuspian sea and has become
naturalised in Burcps and North Ame-icae The plant 1is also
cultivated in Central Burope and South America. In India
most of comrercial supply comes from Kashmir Valley where
the plant has been found growing wild on waste lands as a
weed for a considerable period of times

When cultivated, the crop is raised from seedgs Gensrally
seeds are broadcasted or dibbled. After germination the
seedli.gs are planted at a distance of 60 cms from plant
to plant in rows which are 70 ams apart. The crop can also
be raised by raising nursery and transplanting the seedlings
after 45 days. The crop planted in March-april ic ready
for harvesting during June. Leaves alongwith the twigs are

harvested and dried in shade. The dried leave: contain
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totel atkalodds dpto 0.4 = Cehi, 0u-70% of which is wmoscly
Hyosgrramine wi b 20~20/ i:yoodine. On an aversge alout

100-80C iiq of dried leaves oo btained f{rom a hectares

SOLAIUM ZPECIwS ¢ A grcup o Solonum species conti:ining

steroidal alkaloild Solusoitdne have beeb considered

Ln altern:te scurce for steroidl .l drags during the recent
yearce The pecies which have heen reported to contadn
Solasoddine, velong to both tampon to as well as tropicel
groups.

anly the tempurate species hove heon exploited comnercially
to certain evxtont 1o some @urcpo u <ccuntrics: mottly in

USSR, Czechoslovi-.da and  HU.0 tye These include 5. 1lacintium
an! the rei.ted specler S.avicalares  In these species the
alkaiodd L= iistributed tlorouanon . tle plant and both khe
leavey 3 w=l) ao berrdes coat i appreciak®e amount of
active constituent. Only l: .vel wre expl .ited commercially
for extractlon of 50lnso-inm, v le3 crops can be easily
cbtainel during the cronplng Loi.one

The plant is prropacated through scads.  Seeds are elther
directly 1 lonte! in rows er o oilinos are raised in autumn
or spring and planted in <. 13y Lpovdng oo summere  The
seadldings are transplanted ol o <dirtance of 70-90 cms in
rows which ..v¢ 90-100 ans ap.:.t. Seallings plunted in spring
give the firct crop of leaves in corly summers TWO more

crops of leave: arc oitaine! beiore the onsct of Winteor.
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The plant requires liberal doses of nitrogenous fertilizers
in order to get optiawn yvield of leaves. It is also
affected by a large numbder o £ insect neuts and effective
control mecsures huve to be tuken in order to get an economic
return. The plant has been tried in Kashmir Valley several
times during the last ten yrars amd it grows well in that
Climate. Howewer, its cultivztion on commercial scale has
not been possible because of low yield of leaves and low
Solasodine content, which is l.5% A hectare of good crop
of Solanum yields 1000-1200 kg of dried leaves. The leaves
contain 1-1.5% of Solasodine. Although the crop has been
cultivated in East-European countriez, the acreage has gone
down recently because of a larqge number of virus diseases
which are lecoming a limiting factor in cultivation of this
plant.

The main tropic:il species is S.khasianum which is found
growing wild throughout the Northern Indian plains fraom
Himachal Pradesh to Auseme It ic an annual herb having
thorny leaves, stem and yellow berriese The berries of this
plant have been reported to contain .5% to . 7% of
Solasodine. ilowevTr, on an average l-l.5% Solasodine has
been obt.ined. A large number of evperiments have been
carried out throughout the country for cultivcotion of this
plant in the North as well as South and some pilot-scale
plantctions have olr @dy been established, lowever, it is
not possible to exploit it commercially as 8 source
of Solasodine because of low vield of ber:ies and low

Solasodine content of t he commercial crope




i
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The plant is prop.ciogd throuch aec s Le Jiings ~re
raised curing the menths ©f Hey and June «nd planted in tho
field wihen B-10 weekz old, sonaiiimes In Mly-Avgu-.. The
ceadlina; cre plo Lot &% a distence of 45«60 M3 in rows
wvhich are 60 cis epate The eocy La VoLt L.en [vos wecods
by freguent fuierculiures  [lowever, wery iittls irrigation
18 required in Mertnorn India, 8o at LE . cen din ralny
seucone The cxrn 1o effacte? Ly a Lorgue ruvber of {nsects
and discases ¢n:i *his 45 ope o the 140 Ao fuctons in
cultivation ol chl!s crop speclally in ertborn Inlin.

The berries are rcady For harvestlag sometimes lu Nevembure
Dacembers A lz2ctsre of gori ciop of Seklosisnom yields
£O0=1000 k1 dried barries o rouadtning Yele 5% Solascuires
Hownaver, thove hev e L oen mpocieentol plant tiocas to show
an yiel:d as high &5 20CD xg pa~ heotate. Cae nf the mair
limiting facto:, o dtdvtdon .7 L 0. ciop Lo presence
of & large m:-L2l O therae abidh malie bovuos iy rery
difricults Char roistael shechen cnlen oo oen reported
to contain Golasedirs, ar: S.adomomna, L-irCoiuvir end Se

xapthocarpum.
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Conclusions

l. In view of the relatively low cost of medicaments used

in traditional systems of medicine, ard the dependence of

large sections of tinc population of developing countries upon
such remedies, it 1s necensary teo take step: to include them

in the medicare programmes of these countries waich would require
(1) standardisation of the proluction anl cquality control of
important medicaments, (i11) evaluation of the safety of drugs
that have to be administered for long periods, (iii) clinical
and biological evafuation ot drugs for which evidence regarding
therapeutic activity is insufficient or doubtful, and (iv) broad
spectrum biolecgical screening of plantse

2e Since plants are an important renewable source of drugs
and other chemicals ¢f economic value, tﬁeir cultivation and
production of thelr active constituents would e of great
economic benelit tou nie lcvelopiug countries and should be

promoted. About a score of such plants have been idenfified.

Acknowledgement : { would l1liie to thank Lre. Akhtar ilussain,

Director, CIMPO, Lucknow, ior providing information regarding
the cultivation ol some plants and Ore RePeRastogi, Coordinator,
Mediciral Plants Project, <DrI, tor the analysis of data on

plants investigated at CORI.
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