
6. Collection and preparation of m.ude drug for the market as

exemplified by Ergot, Opium" Rauumlfi-a" Digitali$" Senna

ERGOT

Synonyme

Ergoq Ryc Erg'ot; Sccdc cornutum; Spurrcd ryc; Erg'ot of
ryc; Ergota.

Biological Source

Ergot is thc dried sclcrotium of a firngus, Clauiceps ptttpurea

Tirlasnc, bclonging to family Clavicipitaccac, dcvcloping in
drc ovary of ryc plant, Sacalc cereale (Family Foaccac).

Ergot should yicld about 0.15% of thc toal alkaloids cal-
culatcd as crgotoxinc and watcr-solublc alkaloids cquivalcnt
to about 0.0196 of crgonovinc.

Geographical Source

It is mainly found in Czcchoslornkia, Hungary, Switzcrland,
Gcrmany, Francc, Yugoslavia, Spain, Russia and India. In
lndia Ergot is cultivatcd at l6daikanal (nN.).

Cultivation and Collection

Thc lifc cplc of thc fungus, Chdcep Frry,ru, which is a

parasitc, passcs duough thc following charactcristic sages:

l. Sphacclia or honcydcru or asffiual stagc

2. Sclcrotium or ascigcrous or scnrd sugc and
3. Ascosporc stagp.

7. Sphacelia or honeydew or asexu,al stage
Thc ryc plant bccomcs infcctod by thc sporcs of thc fungus
in thc spring scssion whcn flowcrs bloom for about onc
wcclc Thc sporcs arc carricd by thc wind or by insc.cs to
thc flowcrs and collcced at thc basc of thc young ovary
whcrc moisrurc is prcscnt Thcrc gcrminadon of thc sporcs
akcs placc. A filamcntous hyphac is formcd which cntcrs
into thc wall of thc ovary by cnzymatic action. A soft,
whitc mass ovcr thc sur6cc of ovary is formcd, which
is known as Sphacclia. A swc.ct viscous ycllowish liquid,
known as honqldcrrr, is sccrctcd during thc Sphacclia sugs
which conains rcducing sugars (rcducc Fchling solution).
kom thc cnds of somc hyphac small oval conidiosporcs
(ascmal sporc/s) arc abstrictcd which rcmain suspcndcd
on honcydc,w. Thc surcct tastc of honeydcw attraots somc
insecs likc ans and wcrwils. Insccs suck thc srcct liquid
and carry thc conidiosporcs to thc plants and sprcad thc
fungd in6ction in the ryc plans. Culrurcd conidiosporcs
arc uscd for thc inoculum. Srains capablc of producing
about 0.35% of sclcctcd alkaloids, mainty crgotaminc, arc
now utilizcd.

2. Sclerctium or ascigetous orsexuaf sloge
During thc Sphacclia stagc thc hyphac cntcr only thc
outcr well of thc ovary. On furthcr dcvclopmcnt thcy
pcnctratc ino dcc'pcr parts, fccd on thc ovarian tissucs and
rcplacc it by a compact, derk purplc hard tissuc known as

pscudoparcnchyma. It forms thc sclcrotium or rcsting statc

of thc fungus. During summcr thc sclcrotium or crgot
incrcascs in sizc and projccs on thc ryc, showing sphacclial
rcmains at its apcr It is collcctcd at this stagc by hands or
machinc and uscd as a drug. Ergot is thcn dricd to rcmovc
moisturc. About 6 wc.cks aftcr inoculation, thc maturc
sclcrotia arc han'csed. Th.y may bc pickcd up by hand or
collcctcd \ machinc. Thc numbcr and sizc of thc crgos
produccd on cach spikc of ccrcd by C. purprta varics, ryc
usually bcars sclcrotia, whilc whcat bcars vcry fcw.

3. Ascosporu stoge
If Ergot is not collcctcd, it fdls on thc ground. In thc ncxt
spring scssion thcy producc salkcd projcctions known as

stromaa which havc globular hcads. In drc inncr surfacc
of thc hcads thcrc arc many flask-shapcd pockcs kno*,n
as pcrithccia. Each of thcsc pcrithccia contains many sacs

(asci) which pocscsscs cight of thc thrcadJikc ascosporcs.
Thcsc ascosporcs arc carricd out by inscrts or wind to thc
flonrcrs of thc rye as dcscribcd in thc 6rst sugc. In this
way lifc cyclc of Ergot is complctcd.

Thc ascosporcs may bc gcrminatcd on a nuritivc mcdium
to gct conidioeporc bcaring culrurcs. Thc suspcnsion of
thcsc conidiosporcs is usually uscd as a sprey tn infcct ryc
plants for commcrcial production of Ergot.

Ergot is collcctcd from ficlds of ryc whcn thc sclcroria
arc fully dcwelopcd and projccting from the spikc, or thcy
arc rcmorrcd from thc Sarn ry shifting. Thc sizc of thc
crop varics according to wcathcr condirions. Thc rcgca-
tivc phasc of thc fungus can, likc that of othcr moulds, bc
cultivatcd artificially. Undcr such conditions thc typical
sclcrotia do not dcvclop.

Characteristics

Thc sizc of sclcrotium (ErSo$ is about l-4 cm long L7
mm brod. Shapc is fusiform, slighdy cunrc4 sub-cylindrical,
taFring at both cnds- The outcr suficc is dark or violct-
black in colour, has longitudinal furrows and somctimcs
small transrcrsc cracls. Thc fracnrrcd surhcc shours thin,
dark outcr lapr, a whitish or pinkish-whitc ccntral zonc of
pscudoparcnchyma in which darkcr lincs radiatc from thc
ccnrc. Odour is charactcristic and tastc is unplcasanr

Fig 15.9 Clavkeps putrytrca

Microscopy

Ergot shows an outcr zonc of purplish-brown, oblitcratcd
rectangular cclls. Thc pscudoparcnchyma consists of oval
or rounded cells conaining fi:ccd oil and protcin, and with
highly rcfractirrc walls which givc a rcaction for chitin-
Ccllulmc and ligpin arc abscnt



Microccopy

Eqgot shows an outcr zonc of purplish-brown, obliteratcd
recungular cclls. Thc pccudoparcnchyma consiss of oval

or roundcd cclls conaining fi:cd oil and protcin, and with
lrshly rcfractiw walls which gtvc a rcaction for chitin
C-cllulcc end ligin are abscnt

Chemical Constituents

A large numhr of alkaloids harn bccn isolatcd from the

Ergot Thc most important alhloids arc crgonovinc and

crgotaminc. On thc hsis ofrclubility in wacr thc alkaloids
are divided into two groups: watcr-soluble c4gomctrinc

(or crgonovinc) group orwatcr-insolublc (crgotaminc and

crgotoxinc) groups as girrcn hcrcunder:

Only thc 6rst group, crgomctrinc group, bclong to
watcr-solublc compounds. Alkaloids of Group U and III
are polypcptids in which b".rlg. acid or isolyscrgic acid

is linkcd to amino acids. Alkaloids obaincd from lyscrgic

acid arc physiologically activc compounds. In the frst
g'oup, for oample, crgomctrinc dhloids, lyr"ry. acid or
is isomcr is linlad to an amino alcohol.

Thc crgot dkeloids (crgolincs) can also bc dividcd
into two classcs (1) thc clavinc-typc alkaloids, which arc

dcrivatirrcs of (8-dimcthyl-crgolinc rnd (2) thc tyscrgic

acid dcrivativcs, which arc pcptidc alkaloids and contains

thc pharmacologicdly aaivc alkaloids ttut charaacrize thc
crgot sclcrotium (crgo$. Each aaivc dkaloid ocanrs with
an inaaivc isomcr involving isolyscrgic acid.

Ghemical Tests

1. Ergot under W light shors a rcd-colourcd fluorcs-
ccnce.

2. Ergot powdcr is extractcd with a mixturc of CHCI,
and sodium carbonatc. Thc CHClr hycr is scparatcd

and a mi:rrurc of p-dimcthylaminobcnzaldchydc
(0.1 g), H,SO{ (35%, v/t, 100 ml) and 5% fcrric
chloridc (1.5 ml) is addcd. A dccp blue colour is
produced.

Uses

Ergot is oxytocic, nasoconsrictor and abortifacicnt and uscd

to assist delivcry and to roducc pst-perum hacmorrhags.

Lyscrgrc acid dicthylamidc (lSD-25), obaincd by putial
synthesis from lyscrgic acid, is a potcnt spccific psychoto-

mimctic. Ergometrine is o'rpocic and uscd in dclivcry. It
stimulatcs thc onc of uerinc musclcs and prcrrcns pos;t-

parntm hacmorrhagc.

Only crgomctrine produces an oxytocic effccg ergot-
oxinc and crgotaminc h"ring quitc a diffcrcnt action.
Ergometrine is solublc in watcr or in dilurc dcohol. h is

known as cryonorrine. Ergouminc and thc scmisynthctic
dihydrocrgotamine sals arc uscd as spccilic analgpsics

for the trGrtrnent of migninc. Llo"rg. acid diethylamidc
(LSD-25), preparcd by panial synthcsis from lyscrgic acid,

is a potcnt spccific psychotomimctic.

Eryotrnite

Oxytocic: A drug that induces labour (detivery of the baby)

by stimutating contractions of the musctes of the uterus



OPIUM

Synonyme
Crude Opium; Raw Opiurn; Gum Opium; Afim; frost.

Biological Source
Opium is thc airdricd milky latcxobtaincd by incision from
thc unripc capsulcs of&parrr omnlfawt Linn, or its varicty
P. album Dc-cand., bclonging to farnily Papavcraccac-

Opium is rcquircd to contain not lcss than 1o96 of
rnorphinc and not lcss than 2.O96 of codcinc. T?rc thcbainc
contcnt is limitcd to 396-

Geographical Source
It is mainly found in Ti.rrkcy, Russia, Yugoslawia, 'lhsmania,
India, Pakistan, han, Afghanistan, China, Burrna, Thailand
and l-aos. ln India, Opiurn is cultiwatcd in M-P (Nccrnuch)
and U.P for alkaloidal cxtraction and sccd producdon-

Historlr
Thc cultivarion of opium &tcs back to 34(X) B-C. in
Mcsopotamia and by 13OO B.C. Egyptians bcgan thc
cultirration of opiurn thcbaicurn- Hippocratcs 'thc 6thcr
of mcdicinc', (4G357 B.C.) prcscribcd drinking thc juicc
of thc whitc poppy mlxcd rwith thc sccd of ncclc and also
aclnowlcdgcd its usc as nercotic and stypric in intcrnal
discascs. It was Alc:randcr thc Grcat, who inroduccd
opium to India and Fcrsia. During thc lTth ccnrury tobacco
srnoking vras introduccd in Chin+ which rcsultcd in its
crctcnsivc. In 18OO control on opium supply and priccs
ur:s brought and in l&)5 Fricdrich W Scirurncr (Gcrrnan
pharmacist) isolarcd and idcntificd thc chicf chcmical
constitucnt ofopium. Thc compound isolatcd w:rs narncd
morphium (rnorphinc) aftcr Morphcus, thc god ofdrcarns.
Evcntually rnany othcr constitucnts likc codcinc (1832)
and papavcrinc (18a8) wcrc also isolatcd and idcndficd.
Duc to thc uncontrollcd usc of opiurn in china (latc 18th
ccnnrry) thc impcrial court had to ban its usc. Thc lJnitcd
Statcs in t9th century rnadc casy availability of thc opium
prcparatiorrs and thc latcnt rncdicincs'. Latcr on during thc
war, thc Union Arrrry wcrc prowidcd urith cnough arrrount
of opium pills, lau&nurn, morphinc sulphatc, ctc., which
madc opiurn addiction known as thc 'army discasc or thc
'soldier's discasc'.

By f 87G, substitutc for rnorphinc by acctylating mor-
phinc wcrc prcparcd and in 189{l a Gcrnran company rttanu-
facmrcd 3, 6-diacctylrnorphinc (Hcroin) in bulk guandty.
In Dcccmbcr 19t4, Harrison Narcodcs Act which called
for control of cach phasc of thc prcparation and disribu-
tion of mcdicinal opiurn, rnorphinc, hcroin, cocainc, and
arry ncw dcrivatirrc with similar propcrtics, was cnforccd
by thc Unitcd Statcs Congrcss. Thc Fcdcral Controllcd
Substanccs r{ct of 197O is thc rcdc6ncd act of thc Flar-
rison Act- lrr 1999, opium was dccl,arcd as thc Bumpcr
crop of Afghanistan by producing 7596 of world's hcroin-
In Dcccrnbcr 20@ the lJ.K- govcrnrncnt undcr thc hcalth
plan, will rnakc hcroin arrailablc frec on National Hcalth
Scrvicc to all thosc with a clinical nccd for ic

Cultivation and Collection
Opium is cultivarcd undcr liccnsc from thc govcrnmcnt.
Its sccds arc swn in Octobcr or March in alluvial soil.
Aftcr gcrmination of sccds sno*, falls" In spring thc thin
plent atteins thc hcight of t5 crn- Fcrtilizcrs arc uscd for
bcttcr crop. Thc poppy of first crop blossoms in April or
May and thc capsule maturc in Junc or July. \Ftrcn r:hc
capsulcs arc about 4 cm in diarnctcr, thc colour changcs
6orn grccn to 1rcllow; thcy arc inciscd udth a knifc about 1

mrn dccp around thc circumfcrcncc bc-trr'ccn rnidday and
cvcning. Thc knifc, knovrn as a 'nushrur' bcars narrow
iron spikcs which are drawn down tfic capsulc to producc
scrrcral longinrdinal cuts. Thc incision rnust not pcncratc
into tlrc intcrior of thc capsulc othcnwisc laex rwill bc lost-
Ttrc l,etcx nrbc opcns into one anothcr- Thc l,etcr which is
whitc in thc bcginning, irnrncdiatcly coagulatcs and nrrns
brown. Nc:ct morning it is rcrnovcd by screpping with a
knifc and trarrsfcrrcd to a poppy lcaf Each capsulc is cut
scrrcral timcs at inErvals of two or thrcc days. A-ftcr col-
lcction thc latqs is placcd in a tiltcd vcsscl rc tlrat drc dark
Iluid which is not rcquircd may drein ofi By cxposurc to
air thc opium acquircs a suitablc consistcncy for packing.
Thc dricd latg:c is kncadcd into balls, wrappcd ir. poppy
lcavcs and dricd in shadc. Thc principal commcrcial rrarict-
ics of Opium arc Tirrkish Opiurn, Indian Opium, Chincsc
Opiurn, Yugoslawian Opiurn and Pcrsian Opium-

Characieristics
Opiurn occurs in roundcd or flatrcncd mass which is LlS
cm in diamctcr and wcighing from 3(X) g to 2 kg cach-
Thc cxtcrnd surfacc is palc or chocolatc-brorrrn, tcr(turc
is uniform and slighdy granular. It is plastic likc whcn
frcsh and rums hard and brittlc aftcr somctirnc. Fragmcnt
of poppy lcavcs arc prcsclrt on thc uppcr surfacc. Iner-
nal sur6cc is coarscly granular, reddish-brown, lustrrcus;
odour is charactcristic; tastc is bittcr and distinct. Opiurn
is intcndcd only as a sarling rnaErid for thc manufacturc
ofgalsn;5.l prcparations and is not dispcnscd as such.

fit. 15.25 Pepever sunnifetum capsules

Chemicd Constituents
Opium contains about 35 alkaloi& arnong which morphinc
(1(L16%) is thc most important basc- Thc alkaloi& arc
combincd with mcconic acid. Thc othcr alkaloids isolatcd
frorn thc drug are codcinc (0.8-2.5%), narcorinc, thc-
bainc (O.5-2%). noscapinc (4-896), narccine arrd pa.pavcrinc
(0.5-2-5%)- Morphinc cont:ins a phcnanthrcnc nuclcus.
Thc diffcrcnt typcs of alkaloids isolatcd arc:

l. Moryhim Typ: Morphinc, codcinc, ncopinc, pscudo or
oxyrnorphinc, thcbainc and porphyroxinc- Morphinc
consists of alkdoids which has phcnanthrcnc nuclcus
whcrcas thosc ofthc papavcrinc group has bcnryliso-
quinolinc structurc- f'rotopinc and hydrocotarninc arc
of diffcrcnt sm,rcnrral typcs. Thc rrrorphinc rnolcculc
has both a phcnolic and an alcoholic hydrorf group
and acctylatcd form is diacctyl rnorphinc or hcroin-
Codcinc is cthcr of rnorphinc (mcthyl-morphinc)-
Othcr morphine cthers urhich arc uscd mcdicinally
arc cthylrnorphinc and pholcodinc.

2. Phdulide lquinolhc Type: Hydrocotarnrnc, narcotolinc,
l-narcotinc, noscapinc, o<r/narcotinc, narccinc, and
5' -O -dcmcthyl -narcotinc-

3- Ber.ryl Isquinolirc Typc: Papevcrinc, dl-laudaninc, lau-
danidinc, codaminc and laudanosinc.

4- Cryptopittc Tlpc; Protopine, cryptopinc-
5. Unknotry Coustitnerts: Aporcinc, diodcadinc, mcconi-

dinc, papevcrerninc and lanthopinc-
Thc drug also contains sugers, sulphatcs, alburninous

compoun&, colouringmttcrand moisturc- In addition to
a5"=" lliqldchydc, venillin, rranillic acid, phydro:<ystyrcnc,
fumaric acid, lactic acid, bcnzyl alcohol" 2-hydrc:qpcinchonic
acid, phthalic acid, hcrnipinic acid, rncconin and an odorous
cornpound havc also bccn rcportcd.

Ghemical Tests
1. Aqucous cxtract of Opium with FcCl, solution givcs

dccp rcddish purplc colourwhich pcrsists on addidon
of HCI- It indicatcs thc prcscncc of mcconic acid.

2. Morphinc givcs dark violet colour with conc. H$O.
and formaldchydc-

IJsee
Opiurn and morphinc hanrc narcotic, analgcsic and scda-
tirrc action and uscd to rclic,rc pain, diarrhoca dyscntcry
and cough. Poppy capsulcs arc astringcnt, sornnifcrous,
soporific, scdativc and narcotic and uscd as anodync and
crnollicnt- Codcinc is mild s&tivc and is cmploycd in
cough mixturcs. Noscapinc is not narcotic and h.as cough
supprcss3nt action acting as a ccntral antirussivc dnrg.
Fapavcrinc has smooth musclc rcla:cant acdon and is uscd
to curc musclc spasnrs. Opiurn, rnorphinc and thc diacctyl
dcrivatirrc hcroin, causc drug addiction.
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RAIJVYOLFIA

S5mon5rrns

Sarpagandha, Chandrika; Chootachand; Indian snake
root.

Biological Source
Rauwolfia consists of dried roots of RauuolJia serpentind
Benth., belonging to farnily Aporynaceae.

Geographical Source
It is an erect, evergreen, small shrub native to the Orient
and occurs from India to Sumatra. It is also found in Burrna,
Thailand, Philippines, Vietnarn, Indonesia, Malaysia, Pfi -
stan andJava. In India it occurs in the sub-Flirnalayan tracts
frorn Sirhind eastw'ards to Assarn, espccially in Dehradun,
Siwdik range, Rohelkhand, Gorakhpur ascending to 1,3(X)
rn, east end west ghats ofThmil Nadu, in Bihar (Pama and
Bhagalpur), Konkan, Karnataka and Bengal.

Cultivation and Collection
Rauwolfia grows in tropical forests at an altitude of 1,2OG-
1,3OO m at temperature 1O-4O"C. Ttrere should be enough
rain or irrigation for its cultivation- The soil should be
acidic (pH 4-4), clayey and manure is applied for better
crop. Propagation is done by planting seeds, root cuttings
or stern cuttings. Better drug is obtained when the propaga-
tion is carried out rvith fresh seeds. The plents should be
protected frorn nematodes, fungus and Mosaic wirus.

The drug is collected rnainly frorn urild plants. Roots
and rhizornes are dug out in October-November when
the plant roots are two to four years old. The aerial pans
and roots are separated. The roots are washed and dried
in air. The roots containing rnoisture up to 12o/o should
be protected frorn light. Seasonal variation, Benetic differ-
ences, geographic location, irnproper handling and d.yrtg,
and other factors account for percentage difGrences in
dkaloid arnount. Rauwolfia should be packaged and stored
in well-closed containers in a cool, dry place that is secure
against insect attack

Characteristics
The roots and rhizornes are alrnost identical in external
characters. The drug occurs in cylindrical or slightly taper-
ing, tortuous pieces,2-1O cm long, 5-22 rnrn in diarneter.
The roots are rarely branched. Rootlets, O.5-1 rnrn in
diarneteq are rare. lfhe outer surface is greyish-yellow, light-
brown or brouzn. Yotrng pieces contain slight'w,rinkles uzhile
old pieces have longitudinal ridges. Circular scars of root-
lets are present. Bark et'oliation is present in old sarnples
Ieawing behind petches of exposed wmd. The fracture is
short. A narrou/, yellorwish-brown bark and a dense pale
yellow wood are present on the srnooth transverse surface
at both the ends. Pieces of rhizorne closely resernble the
root but rnay be identified by a srnall central pith. They
are attached to thern with srnall pieces of aerial stern. Slight
odour is felt in recently dried drug which decreases with
age; taste is bitter.

fig. 15.10 Root and t\ tig of Rauwolfia serpentina

Microscopy
'fi.ansverse section oftl.e root shows a stratified cork, which
is divided, into two to eight alternating zones- It consists of
one to seven layers of srnaller and radially narrower, sub-
erised, nonlignified cells dternating with one to three layers
of larger radially broader, lignified cells. The phelloderm
is composed of about ten to twelve layers of tangentially
elongated to isodiametric, cellulosic parenchyrnatous cells.
Cells of secondary cortex are parenchymatous and contain
starch grains, sirnple and compound (two to four compo-
nents), spherical with a distinct hilurn in the form of a
split. Phloem is narrow and consists of parenchyma with
scattered sieve tissue; parenchyrna alternate rwith broader
rnedullary rays composed of large cells and usually two
to four cells uride. Xylern is uride, entirely ligrrified and
usually shows two to five annual rinp. Medullary rays, one
to five cells rwide, contain starch grains and alternate with
secondary xylcrn consisting ofvessels, tracheids, 6bres and
parenchyrna. Xylern vessels havc pitted thickening.

Cherrical Constituents
Rauwollia contains abort O.7--2-4Ao total alkaloidal bases
from which rnore than 80 alkaloids have been isolated.
Ttre prominent alkaloids isolated frorn the drug are reser-
pine, rescinnarnine, tlr-reserpine, rescidine, raubescine and
deserpidine. The other alkaloidal cornponents are ajma-
linine, ajmaline, ajrnalicine (8-yohimbine), serpentine,
serpentinine, tetrahydroreserpine, raubasine, reserpinine,
isoajamaline and yoharnbinine.

The other substances present are phytosterols, fatty acids,
unsaturated alcohols and sugars.

IJses
Rauwolfia in used as hypnotic, sedative and antihyper-
tensive. It is specific for insaniry reduces blood pressure
and cures pain due to alfections of the bowels. It is given
in labours to increase uterine contractions and in certain
neuropsychiatric disorders. Ajrnaline, which has pharrnaco-
logical properties sirnilar to those of quinidine, is marketed
inJapan for the treatment of cardiac arrhytlrrnias.

Reserpine is a white or pale bu(f to slightly yellow,
odourless, crystalline powder that darkens slorvly when
exposed to light and rapidly when in solution. Reserpine is
an antihypertensive and tranquilizer. Rescinnamine is the
rnethyl reserpate ester of 3,4,5-trirnetho>ry cinnarnic acid.
Ttre usual antihl4pertensive dose of rescinnamine is 5O0 pg,
two tirnes a day. Fligher doses may cause serious rnental
depression. Deserpidine is 1 1-des-rnethoxTreserpine. It is
a wide-range tranquilizer and antihlpertensive and is free
from the side effects.

Marketed koducts
It is one of the ingredients of the preparations known as
Confido, Lukol, Serpina (Flirnalaya Drug Cornpany) and
Sarpagandhan bati (Baidyanath).

Fig. 15-11 Transverse section of Rauwolfia root



DIGITAI,IS LEAVES

Synonyms

Digitalis, purple foxglove, finger flower, lady's glove, Fox-
glove Lcavcs, Folia Digitalis.

Biological Sources

Digitalis consists of dricd lcaves of Drgitalis puryurea Linn.,
belonging to family Scrophulariaceae.

Geographical Sources

It is mainly found in England, Germany, France, Nonh
America, Indiq Iraq, Japan, Kurdistan, Mexico, Nepal,
Spain, Turkey.

Cultivation and Collection

Digitalis is a biennid herb growing wild but good qudity
of the drug is obained especially from cultivated plant. The
plant will flourish best in well drained loose soil, prefer-
ably ofsiliceous origin, with some slight shade. The plants
growing in sunny situations possess the active qualides of
the herb in a much greeter dcgree than those shadcd by
trees, and it has bcen proved that thosc grown on a hot,
sunny bank, protected by a wood, give the best results.

It grours bcstwhen dlowed to secd itse[ if it is desired to
raise it by sown seed, 2 lb ofseed to the acre are required.
For cultivation special strains of the seeds are sclectcd which
would produce disease-resistant plants with maximum
activiry. Anention is specially paid to the strucmre of the
soil in seed beds. As dre sccds are so small and light, they
should be mixed with fine sand in order to ensure even
disnibution. Before sowing soil is sterilized. They should
bc thinly covered with soil. The sceds are unccrtain in
germination, but the seedlinp may be readily and safely
transplanted in damp weatheq and should be pricked out
to G9 inches apart. Sown in spring the plant will not
blossom till the following year. Seeds must be gathered as

soon as ripe. In dry season sulficient water is supplied to
the plant. In the fimt year, a long stalk with rosettc of leaves

is produced. The flowers of the tme medicinal tlpe must
be pure, dull pink or magenta, not pale-coloured, white
or spotted externdly.

Collection of these leaves is carried out from Septem-
ber to November by hand and thus other organic metter
end discoloured leaves are avoided. After collection the
leaves should be dried as soon as possible at 6OoC. By
quick drying characteristic green colour of the leaves is
maintained. Drying is carried out till moisture is not morc
than 5%. Leaves are packed under pressure in airtight
containers.

Morpholory

Colour Dark grevish preen in colour

Odour Odourless

Taste Bifler

Shape Ovatelanceolate to broadly ovate. Leaves have
a subacute apex. decunent base and crenate or
dentate margin. The upper surl'ace of leaf is hairy.
slightly pubescent, dark green and little wrinkled.
The lower surface of leaf is hairy, greyish-green
and very pubescent.

Size l(L3O cm lone and 4-10 cm wide

Miooscopy
Digitalis has dorsiventral leaf stnrcture. It has plenry of
simple covering and glandular trichomes on both the
surfaces. The covering trichomes are uniseriate, usually
three to four cells long, having collapsed cells, acute apex
and 6nely warty cuticle. The glandular trichomes have a

shon, unicellular sulk and bicellular or rarely unicellular
head. It has anomocytic or ranunculaceous type ofstomata.
Ti.ichomes and stomata are more in lower surface. The
pericycle is parcnchymatous above and collenchymatous
below. Calcium o><alate crystals are absent.

Chemical Constituents

Digialis leaves conains 0.?A.45Yo of both primary and
secondary glycosides. Purpurea glycosides A and B and

glucogitoloxin are primary glycosides. Because of greatcr
sability ofsecondary glycosides, and lesser absorption of
primary glycosidcs a highcr content of primary glycosides
are not considcrcd ideal and secondary glycosides are used.
Purpurea glycosides A and B are present in fresh leaves and
by thcir hydrolysis digitoxin and glucose or gitodn and
glucose are obtained respectively. Hydrolysis of purpurea
glycosides can take place by digipuridase (enzyme) present
in the leaves. Digitoxin yields on hydrolysis digito,xigenin
and three digito:<ose. By hydrolysis ofverodoxin, giuloxi-
gcnin and digitdose arc obtained. Digialis leaves also con-
tains glycosides like odoroside-H, gitaloxin, verodoxin and
glucoverodoxin.

Vcrodoxin was found to potentiarc the activiry of digi-
toxin by synergism. Digitoxose and digitalose are deso:iry

suprs found only in cardiac glycosides and answers lGller-
Killiani test. The important saponins include digitonin,
tigonin and gitonin, and luteolin, a flavone responsible for
the colour of the drug are also present in the leaves.

Fig- 16.9 T.S. (schematic) of Digitalis leaf

Fig 16.8 Digitalis purpurea



Pdisa(b

Pupurea glycoside A

Pupurea gtycoside B

Digitoxigenin ,L*r*"r,
tlqitodn

Chemical Tests

Digitalis glycosides having five membered lactone ring
answers positive for the following tests which are due to
the inact lactone.

l. Baljet ??st; To a thick section of the leaf sodium picrate
reagent is added. Yellovv to orange colour indicates the
prcsence of glycoside.

2- Legal ??st: Glycoside is dissolved in pyridine and
sodium nitoprusside solution is added to it and made
alkaline. Pink to red colour is produced.

3. Kcllil-Klliani Tat: The isolatcd glycoside is dissolved
in glacial acetic acid and a drop of ferric chloride solu-
tion is added followed by the addition of sulphuric
acid which forms the lower layer. A reddish-brown
colour is seen in benreen nuo liquids and the upper
laver becomes bluish sreen.'-, -' ----"- lr ----'

If the powdered leaves are used, 1 gm of the powdered
leaves is extracted with 10 ml of 707o alcohol for couple
of minutcs, filtered and to 5 ml of filtrate 10 ml of water
and 0.5 ml of strong solution of lead acetate is added and
filtered and the filtrate is shaken with 5 ml of chloroform.
Chloroform layer is separated in a porcelain dish and the
test is carried out as mentioned above.

Uses

The fo:<glove is a widely used herbal medicine with a rec-
ognized stimulatory elfect upon the hean. It is also used in
allopathic medicine in the treatment of hean complains. It
has aprofound tonic effect upon adiseased hearg enablingthe
heart to beat more slowly, powerfully and regularly without
requiring morre oxygen. At the same time it stimulatcs the
flow of urine which lowers the volume of the blmd and
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SENNA LEAF

S5rnonyms

Alexandrian senna, Tirnnevelly senna, Folia senna.

Biological Source
Senna leaf consists of the dried leaflets of Casrra acutifolia
Delile (C. senna L.) known as Ale:<andrian senna and of
C. angustlfolia Vahl., which is commercially known as Tin-
nevelly senna. It belong family [.egrminosae.

Geographical Source
Alexandrian senna is indigcnous to South Africa. It widely
grows and sometimes is cultivated in Egypt and in the
middle upper territories of Nile rivcr. [t is dso cultivarcd in
Kordofan and Sennar regions ofSudan. Indian or Tinnevelly
senna is indigpnous to southcrn Arabia and cultivated largely
in Tinnevelly and Ramnathpuram districts ofThmilnadu. It
also grows in Somaliland, Sindh and Punjab region.

Cultivation and Collection
Senna plant is a small shrub of 1-1.5 m height with paripin-
nate compound leaves. Thnncvelly senna is mostly cultivated
in wel!-ploughed, levelled, rich clayed semiirrigated land
sometimes after paddy crop in South lndia. Propagation
is done by seeds which are rubbed with coarse sand and
sown thinly by broadcasting or in rows 3O cm apart, 6rst
during February-March and second after rain inJuly- Sec&
germinate on the third day. The crop becomcs rcady for
harvesting after about 2 months but frst plucking of lcallets
is done after 3 months of sowing when thc leaves appears
Erature, thick and bluish in colour. Second plucking is fol-
lowed after a month and subsequent pluckings after 4-6
wceks. The plant can survive for two to three years, but it
is grown as an annual. Afrcr third plucking the plants are
uprooted. Plant shows great tolerance for salinity. [t some-
times shows die-back symptoms in which the branches or
shoots die from the tip inward, which is caused by parasitcs
or environmcntal conditiorx. Lca{lcts of Tinnevelly senna
arc collected by carcful plucking from luxuriantly grown
plants and compresscd into balcs.

Senna leallcts are 3-5 cm long,2 cm widc and about 0.5 mm
thick tt shows acute ape)q entire margin and asymrnctric
base. Outline is lanceolate to ovatc lanccolate. Pubescent
lamina is found on both thc surfaces. I-eavcs show greyish
green colour for Alexandrian senna and yellowish green for
Tinnevclly senna. Leavcs ofTinnevclly senrur arc somcwhat
larger, less brokcn and firmcr in tcxture than that of Alex-
andrian senna. Odour of leaves is slight but characteristic
and the taste is bitter, mucilagenous. Both the types of
lcaflets show impression or transverse markings due to the
pressing of midrib. Distingrshing characters of Alexandrian
and Indian scnna ane given in Tlble 16.1.

Microscopy
Being isobilateral lea{ senna shows more or less similar
featurcs at both the surfaccs of leaf with few differences.
Tianwerse scotion of leafshows upper and lower epidermis
with straight wall cells, few of which contain mucilagc.
Paracyic stomata and nonlignified unicellular trichomes
are found on both the surfaces. A single layer ofpalisade
parenchyma is observcd at both the sides but it is discon-
tinued in the midrib region of lower epidermis due to the
zone of collenchymatous tissues. Palisade is followed by
spongy mesophyll which contains cluster crystals ofcdcium
oxalate and vascular strends. Midrib shows the vascular
bundle containing )'ylem and phloem, almost surrounded
by lignified pericyclic fibres and a sheath of parenchyma
which contains prismadc crystals of calcium oxalarc.

Table 16.1 Distinguishing characters of Alexandrian and lndian
senna

Appearance Generalty entire and less
broken in eood condiiion

Broken and brittle in
nature

Size 2.5-5.0 cm long and 7-9
mmwide

2.4 cm long aird 5-12
mm wide.

Shape Lairceolate Ovate lanceolate

Aper( Less acute with a sharp
sDil'r€

Acute widr a sharp ?ine

Marsin Entire- flat Entire curled

Base Le6s asyrn nerrical C-onspiorcusly
aavmmetrical

VeitB Pinnate, distinct towards
the under surface and
anastomosing tor,t ards
marEin

Pinnate, dislincr toli/ards
the under surface and
anastomoeing torarards
n'larsan

Surface Transverse and oblique
impreeiom, less pubescem
(hairv)

!y'Vithout tramrreEe and
oblique impressions and
more pubescent

Texlur€ Flexible and less brittte Thin nrorc britrle

Odour Faint Faint

Colour Light green Light greyish green

T€sI Biuei mucilasinous Bitter mucilasinous

Vean lslet
Number

1%22.5 2v29.5

Stomatal
index

1/,-2f) 1(L15

Palisade
ratio

4-72 4-5.1a

Fig. 16.f Leaflets and legumes of Cassra angustifolia

Fibre qroup Upper
efidemis

oxalate cn,stals

Eig 15.2 Transverse section of senna leaf (schematic)



Chemical Constihrents

Senna contains sennosides A and B (2.5o/o) based on the
aglycones sennidin A and B, sennosides C and D which are
glycosides of heterodianthrones of aloe-emodin and rhein
are present. Others include palmidin A, rhein anthrone and
doe-emodin glycosides. Senna also contains free chryso-
phanol, emodin and their glycosides and free aloe-emodin,
rhein, their monoanthrones, dianthrones and their glyco-
sides. Mucilage is present in the epidermis of the leaf and
gives red colour with ruthenium red.

qH,,c.-o o oH

o.H,,q-o

Gtlrcoside 10 - 10' R

SennosideA fans COOH
Sennoside B nEso COOH
Sennoside C tarE CH,OI{
SennosideD ]IEso CH,OFI

Chemical Test

l. Borntrager tcstJor anthraquiwnes: The leaves are boiled
with dilute sulphuric acid and 6ltered. To the filtrate
organic solvent like benzene, ether or chloroform is

added and shaken. The organic layer is separated, and
to it add ammonia solution. The ammoniacal layer
produces pink to red colour indicating the presence
of anthraquinone glycoside.

Upper epademis Covr. Tridorne

Uses

Senna leaves arc used as la:ative. It causes irritation of
large intestine and have some gnping effect. Thus they
are prescribed along with carminatives. Senna is stimulant
cathartic and exerts its action by increasing the tone of the
smooth muscles in large intestine.

Adulterants
Cassia obuatz (Dog Senna): They occur as small pieces

with Ale>andrian senna but can be easily identified by its
obovate shape and obtuse and tapering apex It has only 1%

anthraquinone derivatives. The -presence of Cassia aurkulata
(Pdthe senna) can be identified by treating it with 80flo

sulphuric acid. It gives red colour.
Cassia angtstlfolia (Bombay or Mecca or Arabian senna) a

mild variety of Indian senna have the morphology similar
to that ofTinnevelly senna but the leaflets are nerrow, more
elonpted and brownish green in colour. C. marihndica or
American Senna, Wild Senna, Pointiana pukhcrima, for
merly Maryknd Senna, is a common perennial from New
England to Northern Carolina. Its leaves are compressed
into oblong cakes like other herbal preparations of the
Shakers. It acts likc Senna, but is weaker, and should be

combined with aromatics. These leaves are also found
mixed with or substituted for Alexandrian Senna. Coriaia
myrtfolia is a Mediterr:urean shrub and hdrly poisonous,
so that it should bc recognized when prescnt. The leaves

are green, very thin and soft, three veined, ovate-lanceolate,
and equal at the base. [t is also used to adulterate sweet
marjoram. Cassia montaua yields a false Senna from Madras,
pardy resembling the Tinnevelly Senna, though the colour
of the upper surface of the leaves is browner.

Sderenchymatous
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Fig 16.3 Transverse section of senna leaflet
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