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1. A Taxonomic Appreach to The Study of Medicinal Plants and Animal
Derived Drug:

The pilent and somsal lonsdoms are dnaded mmto =everal phvle for
classification pusposes In addition 1o the plnvla the classification meludes sroupmes
of gradustly dimwnshine size pamely divisions clastes, orders, wuborders “and
fasmiies. According to the syetem used, fhoss Froupnms may or may not indicate
phvicssnete relationships.

In fhis lectore the pandipal plant fmmibies of phammacsutical mterest are
arranized sctording to Engler's botanical schemie (Figure 1)

An exammation of the bt of drogs denived from nstural sonnces, as meluded
Spermatophyts—the dominant seedbeannz plamts of the land Within the
Spermetopinta: e mumter of species-and the number of vsefn] medioinal plonts 1
diided unevenly between the phvis Gymnospermae, whtich vislds some veaful cals,
fziina, and the alkalos ephedrine, and the Angiospermne, which ie dividad inte
Monacotyledons and Dicotyledons (both provide mamy ssafill deugs but espataally
the Dicotyledons)

Of the other dranoms of the plant binadem the funzi provide feveral ciefil
drugy sspecially antibiotecs and are smporting in pharmsacy m esveral otherwave

Algnntes are 2 source of a limmed nomber of drogs (22, agar and algime
acid) However, the full pharmacological importance of fins targe group of agmanc
plarty ts 35l to be'realized At the moment | lichets-and messes conteibute litthe to
medicins, and the Pteridophytes are pharmaceutically best kroven for the tasmoide
forms and broopodium
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Ameme the many impertant pharmaceutical aspedts of the Bacteriophyta are
ths prosinction of antimotics, thielr uze i fectmz variouy chemical comvarmom of
added substrates: and thew employment i ganetic enomesnno aa for sxample. m
the production of human msubn and the transformantion of higher plant cells by
meeiporation of pert of the DNA of 2 bacterm! plastid into the plant zename

Land ammaiz provide such traditromal pharmacesheal matenale- sz g=labin
wool fat. beeswax and cochineal and are 3 source of hoomones, vitamn:, and sem

> Angiosperm and Gymnasperm

The ‘anmcapsims are vesculsr seed plants where the cimle (5g2) 1 ferhilized
and develops into’ a feed n an eénclozed hollow (ovary). The-ovaty = usually
epolosed in a flowes, that part of the angisspermans pleat that conming the male of
female rapreductive crzane or both Fruifs are dar=d from the matunne foral
ogags of the apgicspermous plict and are charsciensbic of angiosperms
Monocotyledons;  commonly  called monpoots,  are  fSowenng  planss
whose seads typically contsin only one embryore leaf
or cotvledon The dicotyledons, she lnown v dicets are flowering plenh
whose seeds have two ambrrone lertes or cotyledon::

Gymmosperms are a group of vascylar seed plants; the seeds do not develop
eniclosed wrthin an ovary buot sre Tvally expoied o the wurface: of reproductine
atroctires. such 3z conse that mrbally produce the spores.
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2 Production of Crude drogs: Cultivation, Collection, Drving and storage

Crude diugs, which reach the market and pharmiasetical indudriae il have
passad throvzh different sidses thet have some effect on the natire and number of
artwe comsients responsible for therspegbe sctomty. Those siages: are 15 be
cencemed more with melkme a dms psefsl to macksnd.

1.1. Culrivatien of Crude Drug

Cultivehon produces improved quality of plarts Tt Gzlps selet the spames
vaneties or hvbrads that heve the demred phytoconstituents does to the comtrolled
envronments] growth; better plant product = obtuned, making the collection and
procesting steps easiarthas wild sours2s Cultrvation remlty in chinining plants with.
masinmnm secondan metabolites It leads to industrializstion in the coumtry by the
regular supply of plants. Serves a3 suseful toc! for research purpesss.

The acvantszes of cultivation may be boefly suminerized = follows

A [repsurss the quality and porty of mediemal plants Cride drops: denve ther
uthity from they chemics! contents in them If unifeomuty 13 mamtmned moall
operations during cultivation. drugs oF the hishest quality can be chininsd
Cultivation of thicomes demands adeguate fertilizety and proper imigstion—
systematic calhrvaton rasses:a cropaatih 2 masiegum cortent of volatis ol ang:
cfher copstiuent:. The examales of mnger turmenc and liconce can be oxed
to ellgetrate thee potet IF ihe cultivatsd plants are keopt free of wesds the
contammation of crids driles can be comvemently avodad.

B. Coliechion of crude dmezy fom culbwaled plants mmprove: yield and
therspsuhie quaity Howster it w2 2 shilled cperation and tequirs: some
professionsl exceliance; 1¥the colisction of crude drozs for the merket 12 dose
from ceitvaled-plants by sialied and well-expeprenced personinel the eh
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weld and therapeutic guality of drugs can be marntamed. For example, the
collection of latex from poppy capsuizs and cleorsdine from Pimus spedies, if
dofis by experienced persans can result in & better vield of erude drugy

C. Cultivation ensures a regular supply of g crude drug: In other worde: cultnation
is = mathod of rop-planning Plenwins crop coltivation resulsnizes itz zupply,
and a5 a result the mdusiies depending vpon credé dmoEs do not Tees the
probviem of horiass of raw matessal

B. The culttvation of medicmal and aromatie plants also leads to mdustmaloation
to 2 gyeater extent The cultivation of cinchona in West Benaal has l=d io the
establizhmient of the cinchona-aliealoid factiry nzar Danjeching

E Caltivation permits the apphoshon of modern techrological aspects such as

# Environmental Conditions Affecting Plant Growih

For cultivation success. 1t 18 nedassary 1o stody fne conditions onaer whach the
piant founshes m tie-wiid sate and reprodnos fhess condiMions: Or- HMProve of
them These condmons are:

» Temperature

Temperature 12 2 mayor factor controlling the development and metabolizm of
plomee, Althoush each spegies he: sdagted {o o3 ootum] eovronment plams can
frequeaty =xist in vatisus tempeestires. Marry tropical and subtropical plants wall
srw i lemperate regicns dorines sumniet bot lack-frest cesstances to-withsland the
WHer
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» Rainfall

anmial ranfell e divinbuhon threnshoat the year, s sifect on Bomudity and s
effect conpled with the weter-halding propesties of the 2l Vanable resulis have
been reportad 1o produce walstile oils onder differant ramfel] conditions and may
sometinies be cogpled with desvelopmg glandular hatrs Contrrmous rain cah lead 1o
# Ipsz.of water-salabie substances from leaves and 100tz by feaching this 45 imowm
teapply to some plants, producing albslouds. shrcomdes, and sven volanle odls. Thiz
could arconmt for low yeelds of soine active constitnents in wei seasons frons plants
whose general condrhon appears sood.

» Dav iength and radistion characteristics

Plants vary gr=afly m the amount and tencity of the light they requite In
the wild state, the plant will be found wheee s shade Tequireents are met, and
onder-coltivatien. surnlar shade must be proveded: In cenam cazes. research has
shovm that light 15 = fastor that helps o determune the smount of glycondes of
alkaloide produced. With Befladonna, rrareanium angd Clechons fedgerimn, full
aurzhie grves a hizher alkalosud content than shade It has been proved that eventhe
lensth of the day affects metabolite produchon The plants kept m lorsdey
dzvz For example, peppermint hai produced menthone menthol, and traces of
menticiicen m jong-day condiions and only menthofran m short-day condmons

s Altimde

Alinde 1 8 vy important fector in the cultivation of medicinal plant Tea,
cinchons. and epcalypins are cultreated favosably at 1 0002 000 meters: Cinnamon
and cardamem are grown at g hessht of 5001000 meters, while s2ana can be
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cultivsted st zea level
s Sail

-Esrery plant species has: ¢s own soll and suinihive regouemends  Soals
piezical. chemical and mucrobinlogycal preperties are therr three mmportant banic
characteristics. Soil provides mechamical sopport, water, and essential foods for the
development of plaiitsy Soil considis of air, waier, mireral matter, and orcanic mstiér
Vanations in particle size result s diffarent zoals ranming from clay, zand, and sravel

Particle sive influsncss the water-holding capasity of soil The type and
apsourst of miretals play & 5#ts] role 1 plant coltivaiion Caleum farom the growth
of certam plamts. wherags with sone piams; it does ot prodoce any sffects The
plonts sam detérmune theer 301l pH ranse for their srowth: musrobes, which srevwell
2t 2 cettain gl showld be conuidered

Ntrogenscomauung 304l has great momentnm w rasing the prodoction of
alkaloids m some plants. Depending ppon the sre of the muneral matter

» Propagation from Seeds

The seeds must be collected when they are perfattly npe to 'ensure sgccess. IT
not pixnted immedeately they showld aommally be stored ma cool and dry placs, not
Eiln-dried Some seed:, such a: cintamon socoa, and mutmes apidly Fose their
power of zermination of allawed & dry or stored for quite short pefings

E ong-storsee of all zeeds ussally decreases the percentage that germmatss:
Althoaigh sseds are aatorsily soum at the season when they npen 1t I'J..ﬁ;'EQEE!:lﬂ;.‘
meore corenient dspesally fior the less hardy exotic speciés fo defer sowing until
the spnegr In-some caser. however immediale zomms of the fresh seed = advizable -

i
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» Plant Growth Regulntors
The growth and developtuent of plants are regulated by teveral chemical
sibsiances, which exert 8 complex inferaction o meet the plant's needs. Five groups
of plant hormones are well estabhished: smwms: pibberellins: cvmirrmns sbacic acud:
= 1ts denvatives. =nd efhvlene These wbstances are of wide distmibuotion and may
sccur i all hizher plants They ar= specific in their sction. are'schive in deficisnt
coscentratients, and repilste ‘cell enlargement. coll dramon, cell differentiation
DEEaNCTENEstE, Ianescance, And commency, [he exzenial role of these subsiances i3
tllustrated by cell and tisaus culiness, wathout the additon of suitzhle hermons: ne
development or eell drvasion coeuwrs: The effects ofthese very active subsfances on
ke prodoonon of serondary metabolites, parncolandy o:prodoce plants coMEMNE
an ephanced proporhion of active cennhituents are of mterest 1o pharmacopnosnts.
In such stodise, bow thetesols arevscorded 15 all-important, particulady o
the tregtment may Also infinence the sire of the t=st plamt compared with the comtrajs.
22, Collection
The collsction ix the most tmporant sep, which comes affer the cultivation of
drozs. Dross may be collected from wild o coltivated plants, and the faek may be
onderaten by caspal onshilled nmiove lsbor {eg pecacoachz) or by zialled:
workers in & highiv seismtific manner (e, digitalis belladouns, and cinchona)
Szl facton have to be considersd in the colisction of plant matenal; these 5=

» Season of collection: The tezson stwhich 2ach deg'ss collected fs unialiv a
matter of conssderable imponance, a3 the amount, and somstimes the natore,
of the acthiv= condhifuents is ot cormtant throuzhout the vear Thie applies, foe
sxample. to the collection of Rimbarb, which 5 réported fo contain no
snthragmnone genyanves o winter bat enfhvancls. which on the arpval of
warmer weather. are ceaverted by oxidation mto antheaguimones aluo, the

hiry
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comtents of Cglyessides, Ogivcosides, and free anthmquinoges in the
developmz shoots and lfeaves of Rl pwrsiigne fuctuate marbedly
thrcughont fhe vear

o Age of the plant at the tme of collecton: The age of the plant 43 also of
sonuidarable importance and zovems no? only the total guantity of active
coxstitnonts produced but slae the relathe proportions of fhe componants of
fhe sctris e

o Time of collection: Thers 5 mcreasne evdence that the composmion of
yeveral sacondary plant metsbolites 1= appreciably throoghout the dev and
night In some cases—for sxample: with dizptalis and the fropane-all-aingd-
cohtamne plants, which bave been extensively sindied—the svidence has
been somewhat conflicting in this respect However, thus may be largely due
1o the methods of analvzis emploved, thns, throughoet the day, the ovemll
amoiwt of allsioid or glvecaids may fint chan®e to any extent, bot there may
e an mntereomversion of the veriops alkslods or givoosides prezent .Daaﬂ:;
~azintions of the peppr. bemlock. and oot alkalcids heve been reportad

» Parts of the plant to be collected: Generally speabne lezves are collesisd
as the flowers are beginming to open flowers just befoie they are flly
=xpanded and underground orgens as the senal parts diecdowm Leaves,
flowers, and frumts should not be collectad when cover=d with dew o i
Anythaeesthat 13 dizeolored of attacked by msecis or 1luzs should be rejected
Barics are usoaliy collected afier damp westher. 3 thavy separat= most readily
from the wood. For collechng pume: sum resms:; eic_dryv weather iz mndcated,
and care should b2 faken o exclude vepeiable debic as Gr & posuble
Undersround orzass oost be feed fom the so1l. Shabing the drgg beftre,
dunre and after dryme or brushies o may be sufficienl 10 separate sandy 3ol
I:ﬂ:rwar.lu.n_a_'ﬂ necestary in the cae of clay or other bemvv scal.
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3. Drying
Beforé noaddsting 2 cude diog, it 15 necsSsary to process it poperdy to
preserve i lonzer ahd afquare befier pharmaceutical elegance Thia proceising
mcindes zeveral operations of weatments, depending upon the-zotrce-0f e crudse
drmg {anmmal or plant) and = chemical pature. Dhyme conmets of removing.
ssfficient medstire content of fhe oruds divg to mprote o guality and make
resiztant o the mrowih of mucroorganisms Dyms wmhthite parhaily enzrmatic
reactions. Dnng also facilitates the pulvennins or snnding of & crpde dos In
certaits drugs. some special mathods are reguired to be followsd o attam speafic
standards, thess mchude

» Need For Enzymatic action: [f erzynuc achon 13 to be enccuraged. slosw
dryme af a moderate temperature i3 necessary. Exammeles of fhis wall be
under ' CGrriz Ximome,” Vanills Pods “Coccs Seeds,' and "Gentiar Roct
[f enzymic achoh = not deswred, drving should ocour asiscon &= posable
after collection

» Time of Drying Precess: Drup: contpinmy volatsle ailz are Lable 1o leze
thetraromaifnct dried or fithe ol i 50t distilled from them pnmedistaly,
zitd il most drogs are bsble to develop mold. For thess reazons, drymg
apparsiue and shilz should be sz near the stowing planiz 53 pozaible. Thiz
has the advantass faf freishizse » moch reduced. &= many fresh dn=s
contain a considerable amount (80-50%) of water Fapid drving helps
fiowers and lesves retan thew color and sromatic drosstheir aroma.

» Duration of Drying Provcess: The dryme process vartez from a few hows
{0 many Weeks. and tn the case of open-air thrymz. depends vy larzelvon
the weaiher Exactiy how far drvingis to be carried isa matter of practical
sxpenence If leaves and other:delicate siructures are cver-dried, they
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become very basttle and tend to break in transt Dirogs such as aloes and
s Temperature: The temperaturs in =ich case s govemsd by the diog’s

conshtuentyand physicsl nature. Generaily, lemves: herbs and flowers may

‘e dtagd between 20 and 40 C, m‘tq:hmdmmhﬂ*ﬁen Wed 0 C
» Method of Dryving Process l'sﬁl. Diependine-upen the type of chamical

constitoents, a method Sfdryvine can be tsed for 3 crolde drog. Devms can

‘be-of o types:

¥ Natural Drying (Sun-Drving)

In o= of ontural dnine. o may be sither direct sun-drangs or in theshed ithe
natural eolor of the drog (digneliz clove. ‘zénns) and the volatle principles-of the
drmg (peppermunt) are to be retamed, drringe & shed 5 preferred. [T the contents of
tha drues are quite stable to the tempersture and sunlishs the druss can b2 dried
direstly in fhs suvshine (Fum acacta seeds, and fits]!

* Arvificial Drying

Dirving by arficial meane ineludas drvies the drops in (3) an oven, (2, tray
drvérs, [b) sacuem drvers and () spray divers

a. Iravdryvers

The ‘droge which dz not contain volatile oilx and sre guite wiabis 1o heat or
need ssryme deactroation. @re dned m tray drvers: Inthis procsss. hot s of the
destred ienperaipre 2 circolaied throuph the doyers Thiz facilitates the removal of
the wates :ﬂurzn.tqfﬂz drugs (belladonha ootz cnchona bark tes, end mspbenry
leaves and Fums are dried v thitd methad).

b. Vacuum dryers

The druze, senstive to higher mparatures, are dried by this proces, 2

I3
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Teome aryl and digeahis leaves

<. Spraydrvers,

Tew dmey are hughly sensifive t0 aimcaghene condiion:, and the
tesnperatre of vacuum-dryine 1 dried by the sprav-dreine method, The technigue
quickly driss economicaily important plant of ansmal copatituents rathar than cude
drugs. Fxsmples of Sprayv arving are papeya batex. pectm, tanmisa, etc.

=4, Storage

Preservafion of gude drizs m==ds scond knowledze of ther physica! and
chemical properues: & zood quality of the dmss can bé mamtsined if they are:
prezerved properly All the dmzs should be preserved o well-closed snd posuhiy
filled containers. They shonld be stored on the premises which are waterproof.
frzgrost and rodent proct
Several factors affect the guslny of the siored crode drugs. Theze ares

» Maoisture content: Several drugz absorh molbsmre during storace and become
susceptibls o microtual growth Some druzs abearb maisture 19 the sxtent of
25% of their weeight Ths moisture not only increases ths bulk of the dros but
alzo canees amparment - the gushity of fhe crode dneg The excessme
mostore facsiitates enrymanc reaotions fesultme m the decomnposmon of
achve constifuenty, &g, digitalns weaves and vald cherry bark Gentinn and
Eroot received mold miestathon due 0 etcesarve moisture:

# Radiation and Light: Radiation due to drect sonlight alzo dastrova gotive
chemical comatinents. 2. arsot. cod Irver il and disttaln

> Temperature: Temparature 13 ales 2 vary impestant factor in the préseriation.
af he drugs -3 1t zecelerates scveral chemical resctions leadme to the
decompontion- af the consttuents: Hence, most of the dmes seed tc be

=
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preserved at a veny low temperatnre The costly phyvtonhaomacentsrals mnst
be preserved at refnzerated tempatstures in well-clated confamers

# Oxygen: Atmosphenc sxygen 1= alzo destructive t= séveral deup, and hance
they are filied o well-clozed contamners, orthe air in the contminer 15 seplaced
by aninen s like nitregen. 2.¢, sherk liver pil. papain ete

# The form or shape of the drug: This k=0 plass a very important rele in

> gresepang cnide drugs Et&uphr:-n-. i fhe entwre Bym (M2 masses) =
preserved meely, bt ifatored m powdered form, ot oxidizes or loses solobalay
m petrolenm ether When stoféd in povdered £am, Sowll becomea
hyproscopre and forms a rubbery mase on prolonzed sxposuse foar

# Microbial Contamination: Sgpart from protechion sganst sdverze phyncal
znd chemuical chapess, preservation szamst umect o mold attechs = alic
important Dhifferent tvpes of insects, nematodes, womms. molds, and mmfes
infest the crude dmgy donng stereze. They can be prevemted by doang the
deug thorcughly befoce staraze and alio by eiving treatment of fumissnts The
common farmisants gied for the storage of crudé dimzs sre methy] bromide
carbon disulfide -and hvdmeyene apid,

A, Deterioration of crude drugs

The factors that et be soanidersd sbout deus detancration sre momtire cotttent
(biciena molda, miter ‘and inzects) will rapsdly misthpely usme the drog @ E;.'.EGHI:E
af nutnenis DI’HgiﬁEEEIEd n Bz way are excluded l:lj,.ﬂ:mml pharmacopeias Az
misnticnad, the aw-dev druzs contain abom 10-12% mafsure In some instances
ieg, dizitalis), this may be sufficient to activate enrrmes in the feaves and bhing
shout the decomposition of the glycosdes. Offier druss, such 23 powdered 2qmill

n
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containing. mucilaze gmckly absorb moisture and become a shely mass The
cotmatnenzed shipment of dmize. which 1= now commion prchics, can lesd to
rpﬂ-.taglt doe to SxXcesuve moisiure condeniahon on the mner metal walis. It 12
paitcular problam with carpoe: i transst from huwemd, meist chimates to temperate:
rezions, An insress= in temperatre, m combinstion vwith momture, mey socelerste
enryme activity, A large rive i temperafure will lead t5a lozs of volstils constitusnts
(2g, sszemmal otl: from dred plant matensl) Direct sunbpin. can canse fhe
decamposstion of cerfam constrzents (&g vitamin: m ¢od h'r,-'ér otl) and produce
bizachwms of legves and flovwern. Dxyeen assists in the rennificaiion of velatis oils
znd the mnerdification of fived nly

+ Bacterial attack

Their presstice 5 mdicated by s mass of byphas thot bind the particls: of the drug
and by 3 chasacferistic smell Deferiomiion of drues it only one 2spect of the
importance of moids n Phammacoenosy Bactenial arack of crude drugs = Jess
obvions unless chromopernac spacies are mnvolved or effects are ;u‘-ud:-maﬂ, snch s
doztiness i Softon wool by the attack on the fberz Althouch not 3 cause of
detenorshon, certam pathopeme bacteria such a3 saimensllee and Exchenchia col
are tested for e some crude drups taken intemally (dizralis; sterculia, azacanth;
gelatin) Alss. as plant materals, which heve been dned under norms] conditions,
cotiatn viahic batteria snd mold spores in varable amonnts, the pharmocopsiss Zat
limit= for the total wiabisseroiic coom per gram of drug: |

¢ Control of Infestation

The detection, prevention. and ersdicahion of mites and mesch nfestation are
important kyziende s economic eomsiderations for 2il who must sore and vse
crade drogs: Effectnve preventree measures mvolve good hysens mn the warshouse
(removal oFf spillsses old debriz and packasing mostenals, sluninstion of sourees of

i
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misctions soch as floor cracks and crevices), effective stock comtral (regular
catudions (maintenance of ool dry environment) &nd zood packanny {woven
zacks and bags mult-ply paper sacks stitched &t the seams, paper. polythens film;
flimsy cardboard are all penstrable by smacts mnd mitss),

4. Practice Questions
which phvia do they refiér?
> What are the four snponant sizgez tn cmd: drug prodection” Name them
s explam one of these staces.
# TWhat ore the types of drome prodesasa’
> What are the factors that mtist be congidered m drug det=neration”

The End




