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Besides the cc:!lllllOn abbrewiations, 1J91>ols and teras, th• following hawe 
been used in this report: 

BHP British Herbal Phal'llacopoeia 
BPC British Phal'llaceutical Codez 
IP Indian Pharaacopoeia 
JP Japanese Phanaacopoela 
USllF United States •ational FolWUlarr 
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IllTRODUCTIOll 

Within the contezt of the large-scale project "Strengthening the RoJal 
Drags Research LaboratorJ" <DP/lllP/80/003) for which the United Rations 
Industrial DeYelop11eat Organization is the ezecuting agencf on behalf of the 
United •ations DeYelo11119nt Progr .... , a te .. of national ezperts undertook 
rerearcb with the aia of estrblishing standards for aJUrYedic crude drugs, 
in coapliaace with one of the illllediate objectiY•• of the project, i.e. "to 
deYelop tualit1-coatrol standards for aJUrYedic drugs, particularlJ for those 
that are used in the priaar, health care". 

The aJUrYedic SJ•t .. of medicine is an ancient one. It bas •tood the test 
of tl .. and has been serYiag people eyer since its inception, in •plte of the 
tremendous progress aade bJ the allopathic •J•tea of aedicine oYer recent 
J•ars. 

Plants constitute the aain components of aJUrYedic preparations and these 
are described bJ their CcmllOD n ... s la the ancient literature of aJUrYeda. In 
the absence of a sound scientific basis for the identification of plants, 
people engaged in the preparation of a:rarvedic medicines aaf be receiYing 
plant ca.ponents of different tJPeS of plants having the s... n... at dif­
ferent places. This is the aain reason which se ... to be responsible for 
creating uncertaintJ about the efficacJ of aJUrYedic aedicines. Bence, taite 
often, controYer•J arises regarding the constituents used for preparations 
bJ different people at different places as regards their authenticitJ and 
efficacJ. In order to overcoae this uncertaintJ, and at tbe saae tiae to 
proYide a SIOdern scientific input to tbe a:rarvedic s1stea for the authenti­
cation of the proper drug to be used in the preparations, a progra111e to 
prepare standards for crude drugs bas been launched bJ the RoJal Drug Research 
LaboratorJ. Departaent of lledicinal Plants, in 1985. The present voluae con­
•titates the result of tbe wort of one fear. The purpose of this research 
work will be considered achieved if its results will serve tbe aJUrvedic 
c01111UnitJ in selecting drugs of tbe right qualitJ. 

The aethodologf adopted for the selection of crude drugs and their sub­
•equent anal1sis is brieflJ described in tbe following section. 

There is a large nuaber rf preparations in the aJUrvedic systea. At tbe 
beginning of tbe research wort, the plant .. terials used for the preparation 
of essential drugs of the aJUrvedic s1stea were selected. The Singh Durbar 
VaidJatbana, a govern11ent-owned aedical institution, prepared a list of 
25 essential aJUrv•dic .. dicine1 for which 101 different aedicinal plants are 
being ased (see annez II). Thi• volaae contain• the 110nograph1 of 20 of tbe1e 
plants. In each 110nograph tbe aethod1 of identification are described, pri .. -
rilJ based on .. cro1copic and aicro1copic techniques. A photograph of tbe drug 
1hoald facilitate the coaparison of whole drugs, and drawings of cbaracteri1tic 
aicroscopic features are giYen for tbe aicroscopic identification of crude 
drugs, .. inlJ in powdered fora. rartbermore, total a1b, acid-insoluble a1b and 
110isture content of tbe SlllPl•• are also indicated. If active con1tituent1 of 
a drug are known, e.g. of an alkaloid-bearing plant, tbeJ are also determined. 
However, a1 onlJ few 1ucb deterainations were carried out in tbe laboratorJ, 
definite liait1 cannot J•t be e1tabli1bed. l111Ple1 of tbe tested drugs were 
provided bJ tbe Singh Durbar VaidJakbana. In 1oae ca1e1 tbe 1 .. ple1 were also 
purchased bJ tbe aoral Drug le1earcb t.aboratorr on tbe local .. rtet. 

ror additional information on tbe drug, a selected bibliography is given 
at tbe end of ••cb 110nograpb, including literature consulted for the prepara­
tion of the 110nograpb1. •ormallJ, boots listed under tbe beading "Qeneral" 

• 
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were used, particularlJ the British Herbal Pharmacopoeia. The teztbook• on 
pbaraacogno•J consulted for the preparation of the monograph• were: A reztbook 
of Pharaacognosr bJ T. c. Denston (fourth edition. 1944, Pitaan>. A Teztbook of 
Pbaraacognosr br T. £. Valli• (second edition, 1951, J. and A. Churchill), 
Teztbook of Pbaraacognosr bJ B. v. Yonken (sixth edition, 1950, Blakston>. 
Pbara1cognos1 bJ G. E. Trease and v. c. SYan• (eleventh edition, 1978, Bailiere 
Tindall) and Pbaraacognosr of Indian Root and Rbi&CJ!I! Dr!g• bJ s. c. Datta and 
a. Butherji (first edition, 1950, KinistrJ of Health. Goverm1ent of India). 

In annez I, the aetbodologie• used in tbe aicroscopic ez .. ination and the 
deteraination of the analrtical standard• of a drug io the laboratorr are 
described. Annezes II-IY contain selected arur.edic preparations &l'd lists of 
their constituents • 
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mmGIAPRS 

1. Aconitua spicatua (aconite) 

It is the dried root of Aconitua spicatua Stapf (faailJ ianunculaceae). 
loots are dried, entire or split longitudinallJ for quick drJing. 

Description 

lacroscopical: loot pereaaial, paired, tuberous, conical, 3-9 ca loag, 
1-2.5 ca widei external surface brown or blacki•bi loagitudinallJ wrinkledi 
fracture sborli transYerselJ cat surface shows gref bark, stellate cambiaa, 
central pitbi root hair straight or •lightlJ carYed (picture 1). 

Bicroscopical: Powdered drag Jellowish greJ, fragments of corki stone 
cells of Yaricus shapes (tabular, rectangular, elliptic) with lignified walls, 
30-155 lJ loag and 30-60 JJ wide parench,..tous cells with starcb grains, 
simple, round, 6-15 lJ in di ... ter with central hilaai ••••els vitb reticulate 
and pitted thickening (figure 1). 

Analytical standards 

Loss OD drJiDg 
Total ash 
Acid-insoluble ash 
Total alkaloid content 

General 

Bibliography 

British Pharmaceutical Codex 1973, pp. 7-8. 

Wealth of India, 1948; Raw Materials. Vol I, p. 27. 
C.S.I.R., Delhi. 

Tbin-la1er chr011&tographx 

Laboratory results 
(Percentage) 

10.41 
4.35 
0.84 
0.4 

a. Fisber and R. VeixlbaU11er. J. Pbara. Zentralhalle. 1965, 12!. 298. 

Cb•istn 

Dunstan and Anelrews. Isolation of bitbaconltlne. l· Ill.la· Soc. 1905, 
I!. 1636. 

llasek, A., v. Siaanek and r. SaataYJ. Alkaloids fr011 Acopltaa plant <1>; 
Isolation of blkhaconltlne, cba ... conltlne, ladacoaitlne and pseudocoaltlne 
from .Aconltua f!E21. Llordla. 1972, !1, 55-60. 

• 
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• 
Pictur~ 1. Aconitum 1picatU11 Stapf. Croot) 
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Figure 1. Acopituw 1pic1tuw root powder <alcro1coplc> 
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2. Acorus calaaus (cal .... s) 

It is the dried rhizoae of Acorus calaaus L. (faailJ Araceae). Tile 
rhizoae is collected in the aut111111, tri..ed and 1oaeti.es scrapped or peeled. 
It con~ains a bitter, ar011atic YOlatile oil to the eztent of 1.5-3.5 per cent. 
The drug also contains a bitter principle acorin, starch and tannin. The .. in 
constituents of the Yolatile oil are asarfl alcohol, eugenol and a'arone. 

Description 

llacroscopical: lhizOlle partlJ CJlindrical, 3-10 ca long and 0.5-2 ca 
wide, pinkish brown in colour; on upper surface triangular leaf scars and 
hair-like fibres of fibro-vascular tissue, longitudinallJ furrowed; on lower 
surface .. DJ ... 11 root scars distributed in zig-zag 11&Dner; fracture short, 
white internallJ, stele at centre and cortez at peripherr, stele and cortez 
separated bf circle (picture 2). 

llicroscopical: Powdered drug rellovish white; fr&g11ents of oval-shaped 
parenchfa& containing numerous 1pherical starch grains of 3-6 P• di ... ter; 
SOiie parenchr.a cells contain yellow oleoresin; vessels with reticulate, 
scalarifora thickening, fragaents of epideraal cells; thick-walled fibres; 
septed root hair rarelJ present <figure 2). 

Analytical standards 

Loss on drying 
Total ash 
Acid-insoluble ash 
Volatile oil content 

Laboratory results 
(Percentage) 

~.80 

5.22 
0.70 
2.06 

Pharaacopoeial liaits 
(BHP) 

(Percentage) 

6.0 
1.0 
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• 
Picture 2. Acorus calamus Linn. (rhizome) 
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Figure 2. Acoru1 ctltau• rhizome powder <aicro1copic) 

~: 2 Ye11el1 
a Scalarif ol'lll 
b Reticulate 

3 rra ... nt of epidermal cell 
ep lpideraal cell 

4 Fibre 
5 Septed bat r 
6 Parencb,..tou1 cell• 

or oleorHin 
1 Starcb 



·- 12 -

Bibliography 

General 

British Herbal P~araacopoeia 1983, pp. 13-14. 

llartindale. The Eztra Phal'll'copoeia. 28th ed., 1982, p. 317. 

Wealth of India, 1948; law Baterials. Yol. 1, p. 28. 
c.s.1.1., Delhi. 

Ch•htr1 

E. l. Janati a..1, s. II. Sobti and l. L. Randa. The interrelation between 
polJPloidJ, altitude and chemical composition in A· Calaaus. current Sci. 
(India), 1964, 33 (16), 500. Chea. Abstr. 1964, 61, 11028g. 

Gas-liquid cbr011atograpb1 

B. Iguchi, A. NishiJ ... , B. logaaa et al. Isolation and structures of three 
new sesquiterpenes. Tetrabed. Letters. 1968, 51, 5315-5318. 

R. H. Dyer, G. E. Bartin and P. c. Buscemi. Gas-liquid cbr011atograpbic 
d•teraination of S-Alarone in vines and fJavc;rs. l· Assoc. Off. Anal. Chea. 
1976, 59, 675-677. 

Anal11is 

E. J. Vojtowic. 
drJ vermouths. 

Pbanaacolo11 

Spectrofluorometric deterainetion of S-Aserone in :weet and 
l· Agric. Food Chem. 1976, 424 (3), 526-528. 

American Federal Register 09, Ka1 1968, 33, 6937. Carcinogenic properties of 
the oil of Acorus. 

II. S. Dhalla and I. C. BbattacharJa. Further studies on neuropharaacologial 
actions of Acorus oil. Arch. Int. Pbarmacod1nther. 1968, 172 (2), 356-365. 
Biol. Abstr.1969, 50, 64308. 

ltdicinal and Ar011atic Plant Abstract. 1979, l (4), 34-42. 



• 

- 13 -

3. a.a.a. subulatua <greater card..a.u11) 

It is the dried fruit of...,,..,_ subulatua Rozb. (faailJ Zingiberaceae). 
It contains volatile oil which contains sabinene. 1 1 8-cineol. A-torpinene. 
A-terpineol. terpenJl acetate and bisabolene. A-pinene, 8-pinece, arrcene, 
limonene, Y-terpinene, P-c,..ne, terpinen-4-ol, S-terpineol and nerolidol. 

Description 

lacroscopical: Inferior. oYOid or oblong capsule, 1 to 2 ca long, 0.5 
to 1.8 ca videi pluap, large fruit, tbree-sided, ezternallJ longitudinallJ 
striated, dart reddish-brown in colour. abort beat at tbe apez, base rounded. 
r ... ins of stalki seeds brown. 4 .. long. 3 .. wide, irregularlJ angular 
(picture 3). 

Kicroscopical: Powdered drug of brown colour, elongated brown cells of 
outer epiderais, fragaents of thin-walled polfgonal parencb,.. of .. aocarp, 
large-celled parencb,.. containing ... 11 pri ... of calciua ozalate and ... 11 
oil globules, polJhedral .. saes of adberent starcb granules, individual 
granules 3p in di ... ter, thin-walled brown palisade cells of hJpoderais, 
fragaents of annular vessels, dart brown tbict-valled sclerench111a (figure 3). 

Analytical standards 

Loss on drying 
Total ash 
Acid-insoluble ash 
Oil content 

General 

Bibliography 

Laboratory results 
<Percentage> 

13.72 
3.79 
0.776 
?.043 

Kartindale. The Eztra Pharmacopoeia 28th ed., 1982, p. 670. 

Wealth of India, 1948; Raw Materials. Vol. I, p. 69. 

Cbemistrx 

a. K. Lawerence. Terpene in two .Allollua species. Phrtocheaistrr. 1970, !,, 
665. 

s. s. Nig .. and R. K. Purobit. Perfuaarr and Essential Oil Record. 1960, 
}!, 121 • 
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Picture 3. A,momum !,.Ubulatum Rox~. (fruit) 
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Figure 3. ~ 1ub!l•tU11 fruit powder (aicro1copic) 
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4. Cira...,... t ... la (cassia ciDD.-a.ma) 

Tbeee are the dried leaYes of Cinna8'0mlllll t ... la (Bach. a ... ) lees and 
lbera. (f .. ilJ Laaraceae>. lt contains Yolatile oil wbicb contains 
d-1-phellandrene and eagenol. 

Des~ription 

l!!!:roscopical: LeaYes thin, J•llowi.sb; petioles short, about l ca long; 
l .. ina lanceolate, I to 11 ca long, 3 to 5 ca wide; apez acute, glabroas, 
entire 11&r1in 1 pinnate Yenation, t1ar .. .aias (picture 4). 

Bicroscopical: Powdered drug light rellov; epideraal cells with striated 
walls, stomata ADi110crtic <ranuaculus), a single larer of palisade pareacb,.., 
manr larers of •PGD&J parench,.., fr&gJ19nts of amaular Yessels, spherical oil 
cells (figure 4) • 

.&Dalytical standards 

Loss on drJing 
Total ash 
Acid-insoluble ash 
Volatile oil 

General 

Bibliography 

Laboratorr results 
(Percentage) 

10.86 
3.32 
0.64 
1.4 

Wealth of India, 1950; Rav llaterials. Vol. II, pp. 178-179 • 

• 



- 17 -

Picture 4. Cinnamomum tfl!!tlt Nees and !berm. (leaf) 
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5. CinD......,. ~e1lanic .. <true cinnamon) 

It i1 the dried bark of Cinn,..,.... &erlanicua .. e1 (faailJ Lauraceae). It 
contains not less than l per cent of wolatile oil containing 60 to 75 per cent 
v/v of aldehJdes calculated as cianaaic aldehJde <c,180> together with 
•asenol, phellandrene and other ainor terpenes. The bark also contains 
tannins. 

Description 

.. cro1copical: Single or double tuills, abo9t 1 ca wide; vben flattened 
out, double tuill1 are separated into parts after 1oaking in water; oater sur­
face of pale brown colour, aarked with ... 11 circular 1car1 and longitudinal 
lines, 0.2 .. thick; inner surface brOWD aad 8a00th, brittle, fracture 1hort 
1plinter1; tran1wer1elJ cut 1urface 1bows outer larer pericrclic 1clerencb,.., 
inner phloea (picture 5). 

Bicro1copical: Potldered drug brGllD; sclerelds tbict-valled, rectaasular, 
pol11onal in sbape; parencb,.. containing acicular aicrocrrstals of calciua 
ozalate and 1tarcb granules, siaple or cG11pOand, di ... ter of indiwidual 
granules 5-15~; spherical, tblct-valled pbloea fibres, spherical oil cell• 
20-30~ in di ... ter (figure 5). 

Analytical standards 

Lo11 on drJing 
Total asb 
Acid-insoluble asb 
Volatile oil 

General 

Bibliography 

British Herbal Pbaraacopoeia 1913, p. 68. 

British Pbaraaceatlcal Codes 1973, pp. 113-114 • 

Laboratory results 
CPercentage) 

12.67 
2.35 
0.88 
0.2 

.. rtlndale. The lztra Pbaraacopoeia. 21tb ed., 1982, p. 673. 

Indian Pbaraacopoeia 1966, p. 192. 

Vealtb of India, 1950; Raw .. terial1. Vol II, pp. 179-183 • 

Chr991tograpb1 

a. Ruffini. Tbin-laJtr cbra11ato1raphJ of 2,4-dinitropbtnflbrdrazones ~f 
ar011&tic aldtbide1 and kttone1. J. Chto111to1r. 1965, l!. 413-417. 

Ch,.i1tr1 

J. 1. AnlJIOr, D. •· Diets, w. c. Ivans and D. c. Santra. Studier, on 
Clpp19D11!f9 1t1lapic99. Part 1. Tbt essential oil cG11pOntnt1 of 
~· ztrlapicua Itel, srown in Ghana. Plapta ltd. 1972, ll• 416-420. 
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i and 7 rra ... nt1 of 
parencb,..tou1 cell• 
1 Starch 1rain1 
er Calciua oxalate cr11tal 
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6. Cuain• cpin• (cuain) 

This is the dri~d fruit of Cuainua cpinua Linn. (faailJ uabelliferae). 

Description 

Bacroscopical: Entire cr..ocarp, 3 to 5 .. long, 1 .. vide. grerisb, 
sligbtlJ compressed laterallJ, usuallf pedicel attached, elongated ellipsoidal, 
•e.en rellovisb longitudinal ridges (picture 6). 

licro•copical: POlldered drug rellovisb; epiderais of tbe pericarp •bowing 
pol11onal cells vitb unstriated cuticle; cells of endo1per11 containing aleurone 
1rain1, fragments of pitted Yes1el1; elongated cells of endocarp; ... ocarp 
cells parencb,..tous; wittae lined bf epitbeli• (figure 6). 

Analytical standards 

Loss on drfing 
Total ash 
Acid-insoluble ash 
Volatile oil 

General 

Bibliography 

Laboratory results 
<Percentage) 

10.59 
7.59 
1.54 
2.4 

Wealth of India, 1950; Rav Materials. Vol. II, pp. 396-3~8. 

" 
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Picture 6. Cuminum eyminum Linn. (fruit> 
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Figure 6. cuminua c111ioum fruit powder <•icro1copic> 

Ill: 2 lpidermi• of pericarp 
cu Cuticle 

3 Parencb11tatou1 ae1ocarp cell 
4 lndocarp cell• 

5 Pitted venel 
6 Vittae lined by an epithelium 

v Vittae 
7 Cell• of endosperm 

a Aleurone 1r1in 
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1. Datura .. tel (datura leaf) 

these are t~e dried leaves of Datura .. tel L. (faailJ Solanaceae). they 
contain not less than 0.20 per cent of total alkaloids of Datura, calculated 
as hJoscfaaine. 

Description 

llacroscopical: Gre1ish-green shrivelled .. ss of leaves, petioles about 
one-third the length of the laaina, laaina ovate, usuallJ unequal at tbe base. 
about 9 to 18 ca long and 3 to 9 ca vi.de; apez acute, laaina nearlJ glabrous, 
asuallJ three or four coarse teeth with irregular serrated !!'argin, fou~ to five 
secondarJ veins on each side of aidrib <picture 7). 

Microscopical: Powdered drug greenish; epideraal cells with.sinuous 
anticlinal walls and a saooth cuticle; trich011es conical, uniseriate, three to 
four celled, sta11&ta anisoftic (cruciferous), di ... ter of stCJ11&ta about 3.2 p; 
single la1er of palisade parencbJll&; palisade ratio varies froa five to seven; 
idoblast of tbe aesopbJll (spongJ parenchfll&) containing aggregate cr1stal1 of 
calciua ozalate (16 to 27) of 4Pdi ... ter; fragaents of annular vessels 
(figure 7). 

Anal1tical standards 

Laboratory results Pharaacopoeial liait <IP> 
(Percentage) (Percentage) 

Loss on dr1ing 
total ash 
Acid-insoluble ash 
Alkaloid content 

General 

7.67 
9.60 
1.55 
0.257 

Bibliography 

Indian Pbaraacopoeia 1966, pp. 224-22~. 

Martindale. The Eztra Pb~raacopoeia. 28th ed., 1982, p. 298. 

Wealth of India, 1952; Rav lkterials. Vol. III, pp. 14-16 • 

4.0 
0.2 
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Picture 7. Datura metel Linn. (leaf) .. 
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Pi1ure 7. Qaturt ~leaf powder Calcro1coplc> 

Ill: 2 Aggregate crystal• of calcium 
Ollll~e 

3 Arhaular veuel 
4 Kulticellular trich011e1 

5 Portion of leaf surf ace 
ep lpldel'lltl cell• 
1t Anl1oc1tlc 1tomat1 
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8. Datura .. tel (datura seed) 

tbeae are tbe dried seeds of Dat~ aetel L. (f .. ilJ Solanaceae), contain­
ing alkaloids of tbe b1oac1aaine group. 

Description 

llacroacopical: Ligbt greJ ia colour, flattened, reaifora in outline, 
concan edge acute, coanz edge round, 4 to 5 - long, 3 to 4 - wide and 1 -
tbict; teata followed bJ translucent endoapera encloses a curwed ellbrfo 
(picture 8). 

Bicroscopical: Powdered drug gre1; outer epiderais palisade la1er 
polJ&oaal. lengtb of cell tbree to four tiaes the widtb; iaaer epiderais shows 
sclerencb,..tous la1er with tbictened walls; endoapera consists of polrhedral 
parench,.. containing fized oil globules, ellbr10 cells polJhedral, walls 
thinner than eadoape=a. group of tracheids (figure 8). 

Analytical standards 

Loss oa drfing 
Total asb 
Acid-insoluble ash 
Alksloid content 

General 

Bibliography 

Laboratory results 
\Percentage) 

8.48 
5.54 
1.34 
0.24 

Wealth of India, 1952; Rav Materials. Vol. Ill, pp. 14-16. 

.. 



- 29 -

• 

• 

Picture 8. Datura !!!S!l Linn. <seed) 
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risure •• p1tur1 llt1ll. seed powder (aicro1copic) 

11X: 2 lpiderai• 
c Cuticle 
ou ep outer epiderai• 

3 Inner epiderai• 1clerencb,..tou1 

4 lndosperaic cell• 
fo rind oil 

5 Group of tr1cbeid1 
6 labr10 cells 
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9. Elettaria cardw (card.._) 

tills h tlae dried fruit of Ellettaria card- L. llatoa. <faailJ 
Ziagiberaceae). tile seeds coataia YOlatile oil of aot less tlaaa 6 per ceat 
wlaicla coataias ciaeol. terpiaeol. terpiaeae. li80••••· sabiaeae. terpiaeol 
esters <•• acetate aad formate). 1-terpiaeol. p-c,_ae. 8 -piaeae. aerol aad 
liaalJl acetate. 

Description 

11&cro1copical: OYOid or obloag cap1ale. 1 to 2 ca loag. 0.5 to 1 ca 
wide. tllree-sided; erteraallJ loagit .. ia•llJ 1triated; pale baff or .-nawlsla 
la coloar; baH rotaad. abort beak of lle apea; tllne loc•li witla ....,rueoH 
••pta aad uile placeatatioa; 1eed1 reddhla brwa. 3 - loag. 2 - wide. 
irng•larlJ aa&•lar. laard. conred erteraallJ bJ a coloarless ....,rueoH 
arill•s (pictare 9). 

Bicroscopical: POlldered dng liglat .-now; eloagated cells of oater 
epiderais; fras-ats of tllia-walled polnoaal pareaclaJM of ••ocarp; dark 
brwa. tlaick-walled sclerenclaJM; large-celled pareaclaJM coataiaiag ... 11 
pri.., of calciua oaalate aad ... 11 oil global••· ,olJlaedral .. sses of 
adlaerent starch granales, iadiYidaal graaales aboat 3p in diemeter, thin­
walled palisade cells of laJpoderais, few annalar •••••ls (figare 9). 

Aaalrtical staadards 

Laboratoey 
result 

<Percentage) 

Plaaraacopoeial liait 
...H__ BPC IBP 

Loss on dr,.ing 
Total ash 
Acid-insolable ash 
Volatile oil content 

General 

15.36 
6.71 
2.66 
6.8 

Bibliograph1 

6.0 
6.0 
3.33 

<Percentage> 

6.0 

llartindale. Tlae lstra Pharaacopoeia. 28th ed., 1982, pp. 672-673. 

Pharmacopoeia of Japan. 8th ed., part II, p. 60. 

British Pharmaceatical Code 1973. pp. 79-10. 

British Herbal Pharmacopoeia 1913, pp. 11-82. 

Wealth of India, 19S2; law llaterial1. Vol. III, pp. 169-160. 

Cbr91to1raph1 

a. c. •lsaa, I. c. •isaa, l. L. Banda and L. Levi, l· llll£a. 1£1.. 1965, 
}!. 799. 

6.0 
3.5 
6.0 
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Picture 9. Elettaria card!1!9!!um L. Katon. (fruit) 
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Fi1ure 9. lletttrit CtEdlltGINI fruit powder (aicro1copic) 

~: 2 outer eplderah 
3 lcl•rench,.a 
4 Parencb,.. of .. 1oc1rp 
5 P1ll11de cell• of bJpoderal• 
6 Adherent starch 1r1nule1 

7 Ptrencb,.. 
er Ctlclua oztltte 
01 on 1lobule 

I Annular v••••l• 
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10. ,.,._lia ribes 

It h tile dried fruit of llllbelia ribes lhara. f. <f•ilr llJrsinaceae). It 
coataias about 2.5 per ceat of embeliae. 

D!1crlpti• 

l!Ctofcoeical: Globular, 3 to 4 - ia diwter, surface wartr or vitb 
l09&it94liaal s~riatioa, srer or dirtr red ia coloar; short pedicel often 
pre1eat; siasl• seed conred vitll a -.brae, slobalar, smooth, srer ia colour 
(pictare 10). 

licro1cnical: Polldered dng browhb; epiderais of pericarp polnoaal, 
1laolfiq cell• villa nstriated c•ticle; fr .... ats of aualar nHels; eadocarp 
.., a 1iasl• row of palisade cells, 1toae cells, sro•p• of 1toae cells <fisure 
10). 

1e1Jytical 1tWm1! 

LoH oa drring 
Total asb 
Acid-iasolable asb 

Geaeral 

Bibliograpb1 

Laboratory results 
(Percentage) 

11.02 
2.76 
0.55 

8artindale. Tb• btra Pharmacopoeia. 21th ed., 1912, p. 92. 

Vealtb of India, 1952; Rav llaterials. Yol. III, pp. 167-168. 

• 

• 
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Picture 10. Embelia ribes Burm. f. (fruit) 
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rtgure 10. llbtllt IiJ2IL fruit powder <•lcro1coplc) 

&11: 2 Annular ve11el 
3 lplderatl cell• 

cu Cuticle 

• P1ll11de stone cell• 
~ lplderal1 of perlearp 
6 Groups of stone cell• 
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11. foeaiculaa YUlgare (fennel) 

It is the dried fruit of cultiwated plants of Foeniculua YUlgare Kill. 
(faailJ Ullbelliferae). It contains wolatile oil, the .. in c011pOnents of which 
are anelhola and (+)-fenchone. 

Description 

llacroscopical: Frails usuallJ whole, cr..ocarps up to I .. long and 3 .. 
wide, greenish-fellow or brown, glabrous with pedicel attached, elliptic, 
oblong, crowned bJ bifid 1t1lopodiaa at the apez, sewen proainent greenish 
fellow or brown longitudinal ridges (picture 11). 

Kicroscopical: Powdered drug greenish-fellow; epiderais of the pericarp 
c011pOsed of polJgonal cells, with an unstriated cuticle; cell• of endospera 
containing fized oil with rosettes of calciua ozalate, fragments of annular 
tracheid; cells of endocarp arranged parciuetrilJ, absence of tricbClll81 and 
starch; parencbJa& of .. socarp two tfP91: one with reticulate thickened and 
the other with ordinarf polfbedral cells; brown wittae lined bf an epitbeliua 
of saall polfgonal tabular cells (figur• 11). 

Analytical standards 

Loss on drfing 
Total ash 
Acid-insoluble ash 
Volatile oil content 

Laboratorr 
results 

(Percentage> 

10.7 
7 .49 
1.24 
1.2 

Pbaraacopoeial liait 
BHP BPC JP IP 

11.0 
1.5 
1.2 

(Percentage) 

10.0 
1.5 1.5 1.5 
1.2 1.4 
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Picture 11. foeniculum vulgare Mill. (fruit) • 
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figure 11. fotnlculua yulgare fruit powder (alcro1coplc> 

Ill: 2 Portion of perl~arp 
t T11ta 
loo tp Inner 1plderal1 of perlcarp 
Y Vltta 

3 lndo1p1ralc cell• 
to PlHd oil 

• outer portion of perlcarp 
c Cuticle 
ep lplcarp 

5 ltticulate pareocb111a 
of MIOcarp 

6 PartuttrllJ arranged cell• 
of endocarp 

7 Polrhedral ctll• of 
MIOCtrp 
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12. Gl1c1rrhiza glabra (liquorice) 

This is the peeled or unpeeled root and stolon of Gl1c1rrhiza glabra L. 
(faailJ Leguainosae). It contains about 7 per cent of glJcJrrhizin, 
triterpenoid acids, flavonoid gl1cosides, glucose, sucrose and starch. 

Description 

llacroscopical: Rbi&Olle 3-8 ca long, 0.5-2.0 ca wide, CJlindrical. 
ezternal surface vben unpeeled longitudinallJ wrinkled, greJ in colour; 
fracture coarselJ fibrous, internal colour Jellov, bark and wood radiate, pitb 
in centre; transverselJ cut surface shows a distinct caabiua line at a deptb 
of about one tbird of the radius separating the Jellowish bark froa radiate 
Jellov wood <picture 12). 

Bicroscopical: Powdered drug fellow; large nuaber of thick-walled fibres, 
rows of rectangular cells each containing a monoclinic prisa of calciua 
ozalate; fragaents of ZJl .. vessels with bordered pores and few reticulate 
siaple, oval and rounded starch grains of about 10 P in di ... ter, fragaents of 
tabular cork cells, parenchJll& with starch granules <figure 12). 

Anal1tical standards 

For unpeeled samples of Gl1c1rrhiza glabra 

Total ash 
Acid-insoluble ash 
Loss on drying 

LaboratorJ 
results 

(Percentage> 

4.23 
1.25 

10.37 

Phar11acopoeial liait 
IP BPC BHP USIF JP 

(Percent&ge) 

10.0 
2.5 2.0 

10.0 
2.0 2.5 

7.0 
2.0 

12.0 
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Picture 12. Glxcyrrhiza glabra Linn. (root) 
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Figure 12. Gl1c1rrbiza 1labr1 root powder Caicroscopic) 

11%: 2 Cork cell 
3 Fra ... nt of parencb,..tous cell• 

• Starch grains 
• Veuel• 

a Pitted 
b Reticulate 

S Fibre 
6 low• of rectangular cells 

er llonoclinic crystals of 
ctlciua 0:111tt.e 
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13. Picrorbiza scropla•lariaeflora <picrorhiza> 

tit••• are the dried roots aad rhizome of Picrorhiza scroplaalariaeflora 
Pennell (faailJ Scropbalariaceae>. cat iDto ... 11 pieces aad freed fraa 
attached rootlets. 

Description 

Bacroscopical: lbizw c1liadrical 0 3-7 ca loag aad 0.5-0.1 ca wide. 
1re1isb brown ia coloar; OD roaager part of rhizome closalJ set scale leawes. 
oa tile older part scars of scale leans; oa tile WIHerside •cattered clrc•lar 
scar• of roots; fracture short. tlaia brown cork. crer bark. fiwe Yasc•lar 
.._.1 ... ceatral crer pitla; looH roots. dark srer. loagit•diDallJ wriallecl. 
3-5 ca loag. l ca iD di-ter. straipt or •li&btlJ c•ned <pict.re 13> • 

licroscopical: Polldered dng gre1ish brcMt; taageatiallJ elongated 
tlaiD-vallecl cort cells. pol.aoaal or lae1:agoaal pareachJ.atoas cells of the 
corte1:. more or less roaadecl pith. tlllick-ttalled cells. Ql- nHels villa 
spiral. retic•late aad pitted wall thickeaiags (figare 13). 

Allalrtical standards 

Loss oD drring 
Total ash 
Acid-insoluble ash 

General 

Bibliograpb1 

The Indian Phanaacopoeia 1966. p. 565. 

Laboratorr resalts 
.& 8 C D 

(PerceDtage> 

7.24 9.94 9.28 11.59 
2.73 2.~6 2.60 2.57 
0.21 0.20 0.20 0.19 

Wealth of India, 1969; Rav llaterials. Yol. YIII. pp. 49-50. 

I. litagava. l. lino. T. •ishi.ura ~- On the coDstituents of 
Picrorbiza turroa. I. The stncture of Picroside I, a bitter principle of 
the •ubterranean part. ~· ll!!ra· Bull. 1971, l!. 2534-2544. 

DvDstan and Alldrevs. Isolation of bitbaconitine. l· lben. Soc. 1905, 
.11. 1636 . 

.&. llaset, Y. Si .. net and r. SaDtarJ. Alkaloids fraa Aconitua plants. 
1. Isolation of bitbaconitine, cha ... conitine, indaconitin• and 
pseudoconitin• fre111 Acopitua f!E21.. Llo1dia. 1972, 11. 55-60. 
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Picture 13. Picrorhiza scropbulariaeflora 
Pennell <rhizome> 
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Fi1ure 13. Picrorhi11 1cropbul1ri1eflor1 rhizome powder Caicrotcopic) 

K!X: 2 Vessels 
I Pitted 
b Spiral 
c leticuhte 

3 Pith cellt 
• Parench,..tou1 cell• 
S cork cell• 

---------------------~- -~---------------------
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U. Piper log- <log pepper) 

It is tbe dried fruit of Piper L. <f .. ilJ Piperaceae). It contains 
wolatil• oil consisting of 91Dnocrclic ••stuiterpenes, ziagibereae, 
a-aoaadecaae, n-beptadecaae etc. It also contains alkaloids, piperloraguaine 
aad piperloag-iniae. 

Description 

llacroscopical: C,liadrical, grerh• brown, 20 to 50 - long, 4 to I -
wide; ••rface laoaeJ-ca.blJ wiatled, pedlcel attaclled; •HallJ traa•nrH 
HCtioa of tile fnit SlaCMllS tbin, dart pericarp, vitbia wbicb is tile ,ellovisb 
••ocarp <picture U). 

Blcroscopical: P«Ndered drag brwnlsb grer; epidermal cell tabelar; • 
llJPOd•rai• villa tlain-walled pareacb,_; rectug•lar or polnoaal stone cell• 
la laJPOderais; laaer perlcarp sclereacla,..tous; starcb gralas oYal or round up 
to 9 p la di ... ter; oil globule• about 15 ~ la dl ... ter (figure 14). 

Analytical standards 

LoH OD drJing 
ub content 
Acid-insoluble ash 
Yo lat ile oil 

General 

Bibliography 

Laboratoty result• 
<Percentage) 

U.17 
4.11 
1.24 
0.6 

Wealth of India, 19691 law llaterials. Yol. YIII, pp. 96-99. 

Cb•htn 

A. Chatterjee and c. P. Datta. Structure of piperlonguainine an alkaloid of 
Piper loggua L. tetrahedron Lett. 1966 (16), 1797-1100. 

A. Cbattarjee and c. P. Datta. Alkaloids of li.P!£ 1091ua L. 1. Structure 
and •JDlhesis of piperlonguaine and piperlonguainine. tetrahedron. 1967, 
n. 1169-1911. 

Ph![MCOlOH 

s. D. lboltate, •· 8. r1t1re and Satla I. llunshl. &ntifertilltr effects of the 
fruits of li.P!£ longua in fmlt rats. Igdiaa l· 112· li.21· 1979, l! (3) 

219-290. 1121· AU!£. 1979, ll· 50001. • 
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Picture 14. Piper longum Linn. <fruiti 
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Figure 14. lie!£ lopgUJI fruit powder <•icro1copic) 

Ill: 2 lpidenaal cell• 
3 ParenchJ1U 
4 Sclerenchymatou1 cell• 

S Stone cell 
6 Oil &lobulH 
7 Starch 1rain1 
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15. Piper nigrua (pepper) 

This is tbe dried fruit of Piper nigrua Linn. (f .. ilJ Piperaceae). It 
contains a pungent resin, cbavicine, with piperine, piperidine and volatile 
oil. 

Description 

llacroscopical: Spherical, gre1isb-brown to black, 4 to 5 .. in di ... teri 
surface deeplJ reticulatelf wrinkled, vertical section of tbe fruit shows a 
tbia, aarrov, dart peticarp. vitbia vlaich is tbe vlaitish terael of the single 
seed to vlaich the pericarp adheres (picture 15). 

Bicroscopical: Powdered drug fellovi•hi epidel'll&l cell• tabular; hJPO­
derais with thin-walled parench,..; rectaagular or polJ&ODal stone cells ia 
bJPOderais; inner pericarp sclerench,..tou• of a single la1er of brown ligni­
fied beater-shaped cells; starch grain• oval or round up to 6 µ in di ... teri 
oil globule• about 30 µ in di ... ter (figure 15). 

Analytical standards 

Loss OD drJiDg 
Total ash content 
Acid-insoluble ash 
Volatile oil content 

General 

Bibliography 

Laboratory results 
(Percentage) 

12.34 
3.95 
1.14 
1.0 

llartindale. The Extra Pharaacopoeia. 28th ed., 1982, p. 681. 

Wealth of India, 1969; Rav Materials. Yol. YllI, pp. 99-115. 

Pbal'llacolo11 

Y. R. Savin. Effect on phagocrtosis of salts, acids, and different condi .. nts 
used in the conservation of food products. Sbornit laut ~ Odes•t !!!l· 
Inst. 1959, 1. 247-255. ~· ~· 1961, ~. 22610 b. 

Sndre Sziraai. The action of paprika and pepper on blood clotting factors 
in vitro. Acta Ked. Otar .... 1961, 15, 91-93. Cb ... Abstr. 1962, 56, 810 a. 
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• 

Ficture 15. Piper nigrum Linn. (fruit) 
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figure 15. fi1!I.£ nigrum fruit powder (aicroscopic> 

Ill: 2 lpidel'll&l cell• 
3 Oil globulH 
4 fragments of parenchymatous cell• 

stn Stone cell• 

5 Beaker-shaped cells 
6 Starch grain• 
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16. SWe•.tia chirata (chiraita> 

This is the dried plant of SWertia chirata Buch. Haa. (faailJ 
Gentianaceae), collected when in flower and dried. It contains bitter 
principle. 

Description 

Kacroscopical: loot about 10 .. in dieaeter, 1ellovish brown; stea about 
5 .. in di.aeter, grefish brown in colour, glabrous, low~r part CJlindrical 
and upper part quadrangular, longitudinal section shows thin, rell...,.h wood 
with thick, rellowish pith which is easilJ separable; leaves oppo~ .~e, sessile, 
ovate, lanceolate, entire, acuainate, glabrous; flowers panicled, ... 11, green 
(picture 16). 

Kicroscopical: Powdered drug dart brown; V~$sels with bordered pits, 
reticulate, spiral thickening, fragments of epideraal cells of stea with 
parenchJll&, dorsiventral leaf; upper epiderais with straight anticlinal walls; 
lower epiderais with wavy anticlinal walls; stoaata anoaoc1tic and anisocrtic; 
pollen 25 µ in diaaeter, spherical, three pores (figure 16). 

Analytical standards 

Loss on drying 
Total ash 
Acid-insoluble ash 
Bitter principle 

General 

Laboratory results 
(Percentage) 

7.80 
4.22 
0.60 
1.00 

Bibliography 

Indian Pharmacopoeia 1966, pp. 163-164. 

Pharaacopoeial liait 
IP BHP 

(Percentage) 

1.0 
1.3 

1.0 

Martindale. the Extra Pharmacopoeia. 28th ed., 1982, ~· 317. 

British Herbal Pharmacopoeia 1983, pp. 200-201. 

Wealth of India; Raw Materials. Vol. X, pp. 78-81. 

Pharmacolou 

s. l. Bhattachrya, P.l.S.P. Reddy, s. Ghosal et al. Chemical constituents of 
Gentianaceae XIX; CllS - depressant effects of swertiamarin. l· fh!Im. !£!.. 
1976, 65, 1547-1549. 

• 
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Picture 16. Swe~ti~ chirata Hamilt. (plantl 
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Figure 16. Svertia chirata plant powder Caicro1copic> 

bl= 2 Stea 5 Fragment of lover leaf shoving 
ep lpideraal cell an0110cJtic stomata 
p Parench,.. 6 Fragment of lover epiderai1 

3 Ve11ell shoving ani1ocytic 1toaata 
• Pitted ep lpideraal cell 
b Reticulate It Stoaaata 
c Spiral 7 Pollen 

4 Upper tpideE111al cell of leaf 
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17. Terainalia belerica (bastard llJrObolan) 

This is the dried fruit of terainalia belerica C. B. Clarke (filllilJ 
ec.bretaceae > . 

Description 

llacroscopical: Fruit ovoid to round vitb projecting lower end. 3~0 .. 
lon.~ and 15-20 .. in di ... ter. greJ lo brown ezternallJ. bard; wben broken. 
rellow internal surface with projecting threads showing vascular s11t .. ; 
endocarp bard in the centre (picture 17). 

licro1copical: POlldered drug fellow; presence of aclerotic cells. single 
or groups; pitted vessels; z,l .. fibresi frag91ents of z,1 .. parencb,.. with 
pits; oval parencb,..tous cells containing starch grains. 1i11ple and compound 
grains. oval or round up to 6p in di ... ter; hairs unicellulari nu.erous 
rosette aggregate cr1stals of calciua ozalate up to 30p in di ... ter 
(figure 17) • 

Allal1tical standards 

Loss OD drJing 
Ash content 
Acid-insoluble ash 
tannin content 

General 

Bibliography 

Laboratory results 
(Percentage) 

9.76 
4.55 
1.07 

13.0 

Wealth of India. 1976i Raw Materials. Vol. x. pp. 164-167. 

Cbmi1tr1 

Awastbi l. Letha and Bhola Nath. Cheaical ez .. ination of Teraenalia belerica. 
l· Indian Chem. Soc. 1968. 45 (10). 913-917. 
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• 

Picture 17. Tenainalia belerica Roxb. (fruit) 
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fi&ure 17. Teraigtlit b!ltriet fruit powder <alero1eopie) 

III= 2 ZJlta ptreneb,.. 
3 Sclerotic cell• 
• Unicellular hair 
5 Pitted V!lltll 

6 ZJl• tibrt 
7 rr11111nt of p1reneb,..tou1 

c1ll1 1t1rcb 
1 Starch 

I Ctlciua Oltltt• Cl"Jlttl 
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11. terainalia claebela <claebelic grobol-> 

Ibis is tbe dried fruit of terainalia claebula Retz. (f .. ilJ eo.bretaceae>. 

De1crbtioa 

llacro1copical: Fruit owoid, 25-35 .. in leagtb, 15-20 .. in di ... ter, 
grer to browD estenaallJ, sis proainent greJ to brown loagitudinal ridges; 
surface rough, laard; wben brokeD, fellow iatenal ••rface, hard eDdocarp OD 
tlae ceatre (picture 11). 

Bicro1copical: Polldered drag J!llow; sclerotic cells pre1eDt, pitted 
weasels, zrl .. fibres; pareDcb,..to•• cells coataiDiag starcla graiD1, simple, 
owal or rouDd up to 611 ia di-ter; bairs ••icellalar; fras-nts of zrl• 
pareacb,.. vitb pits; rosette aggregate crystal of calci .. osalate •P to 30p 
ia di ... ter (fig•re 11). 

Loss OD drfiag 
Total ash 
Acid-iD1oluble ash 
Taania coDteat 

General 

Bibliography 

LaboratorJ results 
(PerceDtage) 

12.99 
2.37 
0.36 

21.0 

llartindale. The Estra Pbanaacopoeia. 21th ed., 1912, p. 216. 

Wealth of India, 1976; Rav llaterials. Yol. x. pp. 173-177. 

Allal11h 

L. Y. laaaan. J.P.S. Sarin, G. l. Raf. lstiaation of tannin in a,robalan. 
Indiaa Pbara. 1960, 22, 31•-315. 

Cb•htrr 

A. lballgna and B. •iz .... ddiD. ls .. ination of Terainalia cbebula. 
lapgladesb l· li2l· 11£is.. Sci. 1972, l (1), 56-63. 

• 
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Picture 18. Tet"111inalia chebula Retz. (fruit) 
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Figure 18. ter1inalia cbebula fruit powder C•icro1copic) 

It.I: 2 Unicellular hair 
3 fra&Mnt of parencb,..t.~u• cell• 

1 Starcb 
• Pitted ve11el 
5 IJl .. fibre 

6 Sclerotic cell• 
7 IJl.. parencb,.. 
8 Calciua oxalate cr11tal 

• 

• 
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19. Yaleriana jat1a&Dsi (Yalerian> 

This is tbe dried rbiza.e and roots of Yaleriana jat ... nsi Jones SJD. 
!· vallicbii DC (f .. ilJ Yalerianaceae). It bas a characteristic odour 
resembling that of Yaleric acid and caapbor. and a 1weet taste vitb spicJ 
bitter after-taste. It contains odourless CrJStalline principle < .. tbJl 
2-p,rrolJl ketone>. alkaloids. Yalepotriates and about 1 per cent of yolatile 
oil. 

Description 

llacroscopical: Rbiza.e 2-4 ca long. 0.5-2 ca wide. crlindrical. often 
sligbtlJ carYedi ezternal sarface vitb transYerse grooYe (leaf scar>; grerisb 
brown; same rbiza.e bearing CJlindrical rooti fracture abort. fellow. 
internallJ pale brown. thin cortez. dart c..t»iaa line. ring of inconspicuous 
Yascalar bundle and large pith (picture 19). 

Ricro1copical: Powdered drag grerisb brown; presence of starch grains of 
6-16 u di ... ter. spherical. plaao-conyez elliptic, simple as well as c011pound, 
asuallJ vitb central bilua; frag11ent1 of yes1el1 vitb 1calarifora and pitted 
thickenings, frag11ents of cortical parenchJll&i occasional presence of root 
hairi frag11ents of cork (figure 19) • 

.Anal1tical 1tandards 

Loss on drying 
Total asb 
Acid-insoluble asb 

General 

Laboratory results 
A 8 C D 

9.88 
5.64 
0.30 

(Percentage) 

10.96 13.58 
4.40 6.29 
0.23 0.39 

Bibliography 

10.20 
4.7 
0.28 

Indian Pharaacopoeia 1966, pp. 791-792. 

Bartindale. The lztra Pharaacopoeia. 28th ed., 1982, p. 1968. 

Wealth of India. 1976i Rav Baterials. Vol. X, pp. 224-226. 

Pharaacopoeial 
liait (IP) 

(Percentage) 

12.0 
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Picture 19. Valeriana jatamansi Jones 
syn. X· wallichii DC <rhizome) 

• 
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Figure 19. valeriana jat1mfn•i rhizOlle powder <•icro1copic) 

11%: 2 Ve11el1 
a Pitted 
b Scalarif oni 

3 Cort 

4 Hair 
S Starch grain• 
6 Cortical parench1111 
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20. Zingiber officinale (ginger) 

this is the dried and bleached rhizome of Zingiber officinale Rose. 
(faailJ Zingiberaceae). It contain~ volatile oil. The volatile oil contains 
caapbene, pbellandrene, zingiberen~. zingiberol, eucalJPtol, citral, borneol, 
linalool, .. tbJlheptenone and nonfl alcohol, together vitb e1ter1 of acetic 
and caprJlic acid, a yellow oil gingerol which is a aixture ot phenols and to 
which the drug owes its odour, a resin and 1bogaol. 

Description 

Bacro1copical: Underground rbiz011e1, branched, known as bands, 3 to • 
6.5 ca long, 1 to 2 ca high and 0.5 to 1 ca thick; branches, known as fingers, 
arising froa upper surface of rhiZOllei externallJ brovn colour, but appearance 
whitish due to calciua sulphate or carbonate dust; leaf traces on external 
surface which are ea1ilJ r..ovable bJ scraping; fracture short with projecting 
fibres; internallJ light fellow, tran1verself cut surface 1bovs scattered 
vascular bundles (picture 20). 

Bicroscopical: Powdered drug light rellow; thin-walled cells of ground 
tissue containing abundant starch grains, single, spheroidal and ellipsoidal, 
dieaeter 10-30 ~• long, thin-walled unlignified fibres, annular, reticulate 
vessels, subspherical oleo-resin cells with thick walls and rellow content 
(figure 20). 

Analytical standards 

Total asb 
Acid-insoluble asb 
Volatile oil content 
Water-soluble extractive 
Loss on drying 

Pharaacopoeial liait 
Laboratory results BP IP BHP JP 

(Percentage) (Percentage> 

5.95 
1.28 
0.8 

11.15 
12.94 

6.0 6.0 6.0 6.0 

10.0 10.0 
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• 

Picture 20. Zingiber officinale Rose. <rhizome) 
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Annex I 

lllTHODOLOGY 

A. llicroscopic euaination of J)O!ldered drugs 

Saall pieces of the dried drug were ground in a mortar vitb pestle. The 
powder vas then sieved to be fine enough for aicroscopic exaaination. Several 
drops of a mounting aediua, i.e. a chloral-hydrate solution and vater were 
placed in the centre of a clean slide and a ... 11 eaount of tbe powdered drug 
vas sprinkled on tbat fluid. A cleaned cover-slip, beld vitb forceps, was then 
carefullJ placed on the slide starting at one edge, vbere it aade contact vitb 
the mounting aediua first. To prevent drying of tbe aqueous chloral-bydrate 
solution during observation, a ... 11 eaount of glJcerol was usuallJ added. The 
prepared slide was observed first under low aagnification, then under bigh aag-
nification for details of structure. For the preparation of detailed drawings, 
the aicroscope vas fitted witb a ca11era lucida. To late exact aeasur ... nts, 
tbe aicroscope was fitted vitb a calibrated aicre111eter eyepiece. 

B. Deteraination of ash 

An accuratelJ weighed eaount of the ground drug (usuallJ about 2 g) vas 
distributed in a fine, even la1er on the bottoa of a tared platinua or silica 
crucible. The beat was graduallJ increased, not exceeding dull red, until the 
1uaple was free fcoa carbon. Then it was c:ooled and weighed. If a carbon-free 
ash could not be obtained in that W&J, the charred aa11 was ezhaustivelJ 
extracted with bot watec. The residue was collected on an asbless filter 
paper, the residue and the filter paper were incinerated, and tbe filtrate va1 
added and evaporated to dr10ess. The coabined aas1 was ignited at a low 
temperature. Tbe percentage of ash was calculated with reference to the ai~­
dried drug. 

C. Det~rmination of acid-insoluble ash 

The ash, obtained in the determination of ash, was boiled for five ainutes 
with 25 Ill of dilute hydrochloric acid (1~ w/v). The insoluble aatter was 
collected on an ashless fil~er paper, washed with bot water, ignited and 
weighed. The percentage of acid-insoluble ash was calculated with reference to 
the air-dried drug. 

D. Determination of volatile oil 

The drug was coarsely powdered and an accuratelJ weighed aaount of it (as 
shown in the table) was put, together with 250 al of water, into the one-litre 
distilling flask A (as shown in the figure). A few pieces of porous earthen­
ware were added, and the distilling flast was then connected to the still-bead. 
Before attaching the condenser, the graduated receiver I was filled with water 
until it overflowed at P. Tap T serves as outlet. The condenser was attached. 
The contents of tbe flask was heated anu stirred by frequent agitatio~ until 
ebullition cOlllllenced. The distillation was continued at such a rate by which 
the lotirer end of the condenser was kept cool. The flask was rotated occasion­
ally to wash down any material that adhered to its sides. The distillation 
was continued for four to five hours, after which the apparatus was allowed to 
cool for 10 minutes. Tap T was opened to let out the water and to bring the 
oil into tbe graduated pa=t of the receivor where tbe volume of oil was 
.. asured. Tbe distillation was continued for another hour and the vol1111e of 
oil was read again, after letting the apparatus cool off as before. Distil­
lations were repeated until successive readings of tbe volatile oil content 
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did not differ. The .. asured field of wolatile oil was taken to be the 
content of wolatile oil in the drug. 

Table. Veigbt of the coarselJ powdered drug to be used for 
tbe detenaination of Yolatile oil 

Veigbt of powder 
Drug (g) 

Aeons cal.-s 
A--. sabulat­
Cinnww tmla 
Cina~•• ze1lanic­
Camin- cpin• 
llettaria cardallDllUll 
Foenicul- YUlgare 
Piper long• 
Piper nigrua 
Zingiber officinale 

E. Deteraination of alkaloid content 

15 
15 
15 
50 
15 
lO 
20 
30 
30 
.. o 

An accuratelJ weighed quantitJ (about 10 g) of tbe powdered drug c .. sh 
•o. 60) vas put into a flask and a aizture of ether and alcohol C":l) vas 
added. The aizture vas well shaken and set aside (10 ainutes). Ammonia 
solution (1.5 al of l~ v/v) aized with water (2 al) vas added and shaken 
frequentlJ during one hour. The aizture vas transferred to a saall percolator, 
plugged with cotton wool. When the liquid ceased to flow and the powder vas 
firmlJ pa:ked, percolation vas continued, first with a further 25 al of the 
ether-alcohol aizture, and then with further amounts of ether until coaplete 
eztraction of the alkaloid was effected. 

The percolate vas transferred to separator lo. 1, 0.51 hJdrochloric acid 
(20 al) was added and the aisture was shaken. The lafers were allowed to 
separate and the lower larer was drained off. The eztraction was continued bJ 
adding successivelJ each ti .. 10 al of a aisture of 0.11 hJdrochloric acid and 
alcohol (3:1), until coaplete estraction of the alkaloid was effected. 

The aised acid solution was then washed with chloroform (10 al) and the 
chlorofora la1er was transferred into separator lo. 2 containing 0.11 
hrdrochloric acid (20 al). It was shaken and allowed to separate, and the 
chlorof ora larer was discarded. Estraction of the liquid in separator lo. 1 
was repeated with two further quantities of 5 al chlorofora each. The 
chlorofora larer was transferred to separator lo. 2 and was washed with the 
1aae aqueous acid as before. 

The acid from the first and second separators were then combined and made 
distinctlr alkaline with dilute a11110nia solution. The alsture ~•s then shaken 
with successive quantities of chloroform until complete estrar.~ion of th• 
alkaloid was effected. The combined chloroform extract was washed with water 
(3 al). llost of the chloroform was removed br distillation over a water-bath, 
and the reaainder of the chloroform was transferred ~o a shallow open dish. 
The final traces of chloroform were completelJ removed and ethJl alcohol (1. al> 
was added to the residue, and the solvent was evaporated to dryness. The 

• 
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T 

Figure. Volatile oil deteraination apparatus 
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residue was then dried at 105 •c aad was tMigbed at interYals of one bour until 
two aaccessiwe 1Migbings did not differ bJ more tbaa 1 mg. The residue was 
tben dissolved in 0.0211 sulphuric acid <2~ al) aad was titrated vitb 0.02• 
sodi .. hrdrozide using .. thrl red as indicator. Each al of 0.02• sulhuric acid 
is equivalent to o.e~5717 g of alkaloid calculated as broscr .. ine. 

F. Loss OD drting 

T'lfO gr ... of tbe s..,le were weighed in a tared silica c!'Ucible and dried 
in aa air-onn at 110 •c till c.,natant IMigbt was obtained. The difference iD 
tbe two weighings gives tbe loss on dr,ing. 

G. Valer-soluble eztractive 

The coarselr powdered. air-dried drug <S g) ns -cerated for 24 boars iD 
cblorofora water (100 al) in a glass flask closed vitb a stopper vitb 
occasional •baking during the first siz boars and then standing for another 
11 hours. It was filtered and 25 al of tbe filtrate was evaporated to drJDess 
in a tared petridisb. The dish was then dried to constant weight at 105 •c. 
The percentage of water-soluble eztractive was calculated with reference to 
tbe air-dried drug. 

H. Deteraination of t&DDin 

The coarselr powdered s..,le (5 g) was boiled vitb 400 al of water for 
30 ainutes. cooled and traasferred to a 500 al voluaetri~ flask. The voluae 
was aade up with water. The infusion was then filtered_ and to 10 al of the 
filtrate. 25 al of indigo-caraine solution (prepared bJ dissolving 6 g of 
indigo caraine in water containjng 50 al of sulphuric acid aad voluae aade up 
to 1 litre) and about 750 al water ve~e added. A potassiua-peraanganate 
solution (1.33 g per litre) was added to it slovlJ froa a burette while stir­
ring slovlJ, until the solution becaae light green. Then the potassiua­
peraanganate solution was added dropvise until the colour changed to bright 
rellov or faint pink at the ria. The voluae of potassiua peraanganate used 
was designated as z. 

To further 100 al of tbe filtered infusion, gelatin solution (50 al) 1 

acid sodiua-chloride solution (100 al) and powdered kaolin (10 g) was added. 
(The gelatin solution was prepared bJ soaking 25 g of gelatin in a saturated 
sodiua-cbloride solution for one bour 1 and beating it to dissolve tbe gelatin. 
SubsequentlJ it was cooled and then diluted with a saturated sodiua-chloride 
solution to give l litre. The acid sodilla-i:bloride solution was prepared bJ 
acidifJing 975 al of saturated sodiua-cbloride solution with 25 al of sulphuric 
acid.> 

The aizture was shaken for several ainutes in a closed flask. allowed to 
settle. and decanted through a filter paper. TVentJ-five Ill of the filtrate 
was aized with 25 al of indigo-caraine solution and about 750 al of water. and 
titrated with potassium peraanganate as before. The voluae of peraanganate 
consuaed was designated as J. Y-z gives tbe voluae of potassiua peraanganate 
required to ozidize tannin. Tbe potassiua-peraanganate solution was i .... di­
atelr standardized against O.lN ozalic acid. Each al of O.lN potassium­
peraanganate solution is equivalent to 0.0042 g of tannin calculated as 
gallotannic acid. 
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Annex II 

LIST OF MEDICIXAL PLA~TS USED IK AYUR\'EDIC PREPARATIOXS 

2. Ac.:;cia catachu (iCnayar: ~"{) 

}. Aconitu% heterc,cbyllu~ (Atis, .~fa~) 

• 4. Aconi tua spicatwa (Bish, hatsanavtiltb_; 

5. Aconitum £p. (S~doba Batsanav. "" ~"fti~T'i) 
.... .... 

•6. Acorus calazu~ (Lojho, "if-FT) 

7. Achato~a Ya~ica (Asuro,VaEa; 

lC. Acfle :11arir.clo:::. lea! (Bel, 

11. !lliu: s~tlvu~ (Lashu~, ~~~; 

• 13. A -o;:.~;: .. t.ubulc-tuc. \l.1 ~.ict·t. ·. ·~- ,-.- ' ... •. 11 , 

14 • .&~;iuw frav~olens (J.jal'iloda: ,;;~HfuT ) 

15. Art:ca catactlu lLakshin su::ar1, ~-~1TUT li'1l{l) 

.16. AsFc.irae;us race:::osus ( Satawari, ij flJ -itT) 

17. Azadirachta indica, leaf (Uoem, T1~i"i tfln) 

18. Eacopa monniera (~rabm1, ~TA'it) 

19. baliospermWD montanum (Danti, ~-::<tr) 

zo. Bamlu£a arundinacia u~am&halochan, ~'l\?TiA) 

21. ~rberis aristata. (Rasanjan, '{\il~) 

2 ':) ... 
2J. 

Butea :ao!10sperma (Palasbij, tfoTu..;l;,r) 

Cecirus cttodara ( l>~odaru, ~'IC:Tw;.) 

~-4. c~:•riett.1~ aat.1v11 (Suedba t;bant, ".;. ~f '1) 

2~>. ~ir.:.a1nom1.1111 can•rheirp (f.ai;m·, :r:H) 

t.iil:r.ala (Te Jpot, ?. ·t1··r ,. . .... ; ,, ) 
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•i!·/. C.irina~o:num z.~xlenlcum (D..,lcbln1, "Tn•{l"~l) 

28. Cori andruaa Go.t! vuo. (L11ani1i, "iRZIT) 

2'J. Crot!'·n ti. liu~ (Ja:.alt,ota, >il'llrill;:T) 

. ' 30. CubLba ~ff:cinale (r.ankol, ¥~Tn) 

31. Comi;:iphcra lfil.l!-tUl (Gut... ul, =i7 !10) 

•3~ . .fu::.icuJa cyciinu:.: (Jeera, .:rr{T) 

34. Curcu:?.a lCJn;·a \Haledo, tsesar; 

35. Cu1·cwi:a z.~c:o&ria l~ecbur, ifi3{) 

'' 36. C:t Li.rUE. rotu:idu:.-- l~.otbe, 1HG) 
.... 

::1. C:t2~ruf: ccario~u~ lNagur:nothe, ~T!IT tITct) 

·3~. L~ti..:ra 1!letel, leaf l::latura:t>atra, 4J(lll.{) 

• 3-J. L:.tura .. E:tcl, seed lDaturabij, 'tj{l ..,T;;f) 

t,O. Les:-.;ocium [rir~e;:et ic 11m (Salparni, . u T \?'ff Cl f) 
l,l. Dts:r;otrichum fir:.briatuo1 (Jivanti, -O"Cf'""-tll) 

42. Eclipta prostrata (Bhriiraj, i~{T~) 

•4). Elettaria cardaT.o~um (Sa~mel, u~n) 

•z.lt. E:.:bi:lir:: rii:-e::;_ (E~yubida1.g, ctT~ fq~~) 

' 45. Et>tiecr-c:.: .,t:r; r•11.!r.;.. l Snomlata, \I Jq n'1T) 

•46. !"oedculum vul;-c.re lDeshi soph, ~irT .iltJi") 

• t,7. ulYCYrz·niza ;·la bra ( Jetbi:r.udhu, ~~T q~) 

t,8. ~ml(;linr 0irb01·ea lKham<1ri, ~-ntT) 

t,9. uuiz•)tia at.·.- s::in ! ca l?~risbna jira, ij~UT ~·n Tl 

~o. nolar:nino ~ntidy~ent~rica llndrajau, ~~ \iff) 

51. rlola:-rr11na antidysenterica l Indrajau ito bo~ro, ( \,-:::~ \il'Torl <J ..f'T) 

52. lcnnocarpus frutesc~ns lSariba, ttfr~n 

53. Jab~inu~ euriculatum (Juhiko pat, " ~~;.T tlT~) 

, 
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.. 
' I. 1. l • t l l 'J h . '; •. ...I U~ ... ,. _,,"t• ~ •..:••· Cl; 11-.. •• ct. • ruu pu:.. i'""• .., -. J • 

. ... ... 
~6. ;-:a••ni fera i:1aica lAr:ipl{o ~:.:1oya, .Jll~'i'T liTllT) 

~~- :!•frit>Uca -:.;Jl:.L:.1rica lJa111atri, "ITl>G-il) 

59. l~or~.1t:ta::hv& j::ita·.:«n{,i lJatamasi, "IDqa-r) 
' .. 

60. t4it!elia Eativa l!-iubralo, ~iinT) 

61. t.ymphaea stellata U~e1.:lkaaal, ~TOi"-in) 

.. 
62. Ochrocarput; lon,·ifolius lNar.iteshaz-, =!JIJ,11{) 

c 
6,;. Oc:ic.u:i: a~.er:ca:au-:. U~rishnaparni, ~""';JT GOfT) 

64. Oci::.uo sanctu!!I l Tulsi, Jlid'T) 
- .... 
t1JT~) 

(,(.. O:·-x lu:· . .i!i•'1i:".u::: ('l':-tE:lo, 'Gl,~l) 

t:."7. i>av~ ~n:.:d fer.i:1. lA1Jhh1 1 ,j;~-q) 

... 
?-0. f·i;:;t:r chat.a lChavo, ( 'if'"oT) 

(l. l'i..i..:r lODfU!:1 1 rout l.Pipla111ul, ( fctCh'?J "J ti) 

•12. .l'iper lor.; ua., fruit (Pipla, rqt?nT > 
• 73. .Pir.~r rait rur.; lt-~arich, 6:itT'1) 

71+. .t'l Ul!iba50 zeylanica lChi tu, ~tT~) 

?5. Prerr.ni! in te! ri f'oli a luinari, trr·ntr> 
76. Prunu~ cerai:;oide!: 

..... 
lPaiyun, 'i'J.) 

77 . .Puerceria tuberose lB.dari~and, qi\{T+:~). 

73. Poneemi1 pinnat~ lKaranj, ifit~) 

?~. ~auwolfia bUrpentina {Sorpgandh•, ij4~~T) 
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' ~ 80. Rubia ~rdifolia lMajitbo, q"k,1) 

81. SaUS!Urea la?pa lKut, ti) 

8i! • .Scir•bapnus offic1nal1t:i lGajp1pala, 11\if f\lqnl) 

83. Solanu2 1ndi&Ull (Bibi, .r~rE; 

84. Solanum xantbocarpu• lKantakari, _f,oj'Jtl) 

85. Stephania hernanriifolia lPatha, .ql~) 

86. Strychnus nux-vomica lKucbila, .ttfnT) 

•8?. Swertia chirata lChiraito, ifrtTJi'IT) 

SS. Symplocos paniculata lLodh, nl4) 

89 . .Syzytium aromaticum lLwang, ('qf ~) 

•90. To:.:r:ninalia cbebula lHarro, .~ll) 

•9i. 'l'~r:::in<Jlia belerica \Barro, -tll) 

92. 'l'inc£;.'ora cordifolia lGurjo, 

93. '.l'rachY£per!r:um ~ l Jwano, ;rqy, T) 
94. 'i'rHulus terrestris lGolthur, ( 1Jli{) 

95. 'l'richo.:c:ar. the~ dioica lParwalko pat, 

96. vetiveria zizanioid~s lUshir, 3tfTt) 

97. Val~riana hard~ickii (Tagar, a1Jt) 

93. Vanda roxt.urthii \ Tagar, Raana, tH{,lrlT) 

99. Woodfordia fruticosa lDhaiyaroko phul, ~'tll"tl'f'-11;f'n) 

•100. Valeriane . J.!!amansi (Su£andhawitl, u 1&~ctTn) 
. ... 

•101. Zingiber ofticinale lSutho, jnT) 

•These plants are described in the present report. 

., 

• 
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Annex III 

LIST OF SELECTED AYURVEDIC PREPARATIONS AND THEIR COMPOSITION 

Preparation and medicinal plant Other constituents 

1. Tribhuvan kirti mishran (~:PA fiicf fll9'DT) 

Aconitum spicatum 
Datura metel (leaf) 
Leucas cephalotes 
Ocimum sanctum 
Piper longum (fruit) 
Piper longum (root) 
Piper nigrum 
Zingiber off icinale 

Borax 
Juice of Citrus sp. 
Sulphuretim hydrargyri (hingul) 
Yellow arseriicum sulphidus 

(godanti) 

2. Soot shekhar mishran (i~ ~~l flft'IDT) 

Aconitum sp. 
Aconitum spicatum 
Aegle marmelos (seed) 
Allium sativum 
Ammomum subulatum 
Cinnamomum tamala 
Curcuma zedoaria 
Datura metel (seed) 
Ochrocarpus Jongifolius 
Piper longum 
Piper nigrum 
Zingiber officinale 

3. Shankhavati (niqtf) 

Aconitum spicatum 
Piper longum 
Piper nigrum 
Zingiber off icinale 

Ash of copper (tamra bhasma) 
Borax 
Calcium ash (shankha bhasma) 
Cow's urine 
Mercury 
Milk 
Sulphur 

Calcium ash (shankha bhasma) 
Ferula narthex excude Ching) 
Five salts (pancha lawan) 
Juice of Citrus sp. 
Mercury 

Sulphur 
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Annex III (continued) 

Preparation and medicinal plant 

4. Krimimudgar vati (tfli 

Allium sativum 
Apium graveolens 
Butea monosperma 
Embelia ribes 
Strychnus nux-vomica 

S. Gangadhar vati ('PJTQf ~~) 

6. 

Aegle marmalos 
Crperus rotundus 
Holarrhina antidysenterica 
Holarrhina antidysenterica 

(bark) 
Magnifera indica (seed) 
Mimosa pudica 
Stephania hernandiifolia 
Symplocos paniculata 
Valeriana jatamansi 
Zingiber officinale 

f 
Karpur ras ( ~{ {ij) 

Other constituents 

Cow's urine 
Mercury 
Milk 
Sulphur 

Sodium chloride (red variety) 
(sidhe nun) 

Resin of Salmalia malabarica 
(simalko khoto) 

Cinnamomum camphora Juice of Citrus sp. 
Cyperus scariosus Sulphuratum hydraegyri lhingul) 
Holarrhena antidysenterica 
Myristica fragrans 
Papaver somniferum 

7. Kutjaghan vati ( !~ ~c!t} 

Aconitum heterophylum Ghee 
Cyperus sceriasus 
Embelia ribes 
Holarrhena antidysenterica 

8. Shetopaladi vati { 6-:rfttnT~Zlit) 

Bambusa arundinacia 
Cinnamomum zeylanicum 
Elettaria cardamomum 
Piper longum 

Sugar (mishri) 

-. 



r 
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Annex III (continued) 

Preparation and medicinal plant Other constituents 

9. Shringaravra mishran (~~T{T~ flpeOJ) 

Abies spectabilis 
Adhatoda vasica 
Allium sativum 
Amomum subulatum 
Cinnamomum camphora 
Cinnamomum zeylanicum 
Ephedra gerardiana 
Myristica fragrans 
Myristica malabarica 
Nardostachys jatamansi 
Ochrocarpus longifolius 
Phyllanthus emblica 
Piper nigrum 
Piper longum 
Saussurea lappa 
Scinbapnus officinalis 
Solanum xanthocarpum 
Syzygium aromaticum 
Terminalia belerica 
Terminalia chebula 

Ghee 
Mercury 
Mica (abrakh) 
Milk 
Sulphur 

Valeriana jatamansi 
~oodfordia fructicosa (flower) 
Zingiber officinale 

10. Chadraprabhavati (';f"'""-l ~LJfq(!t) 

Aconitum heterophyllum 
Acorus calamus 
Baliospermum montanum 
Berberis a&istata 
Cedrus deodara 
Cinnamomum camphora 
Cinnamomum zeylanicum 
Commiphora mukul 
Cinnamomum tamala 
Curcuma longa 
Cyperus rotundus 

Iron oxide (mandur bhasma) 
Shilajeet 
Sodium chloride (black) 

(hire nun) 
Sodium chloride (red) 

(sidhe nun) 
Sugar (mishri) 



Annex III (continued) 

Preparation and medicinal plant 

Operculina turpenthum 
Piper longum 
Plumbago zevlanica 
Swertia chirata 
Tinospora cordifolia 

- 12 -

Other constituents 

11. " Rajpravartini vati '\\ifiqtit~T qtt) 

Aloe succotrina 
Eclipta prostrata 

12. Yogaraj guggul (~l~tT~ ~o) 

Cedrus deodara 
Cinnamomum tamala 
Cinnamomum zeylanicum 
Coriandrum sativum 
Cuminum cyminum 
Cyperus rotundus 
Elettaria cardmomum 
Embelia ribes 
Foeniculum vulgare 
Guizotia abyssinica 
Phyllanthus emblica 
Piper chaba 
Piper longum 
Piper longum (root) 
Piper nigrum 
Planta~ zeylanica 
Saussurea lappa 
Terminalia belerica 
Terminalia chebula 
Trachyspermum ammi 
Vanda roxburghii 
Vetiveria zizaniodes 
Zingiber officinale 

13. Lakashyachakrika ( ~T~T~f;triJT) 

Borax 
Ferula narthex excude (bing) 
Ferry sulphas (hirakashi) 
Ghee 

Sodium chloride (red) 
(sidhe nun) 

Yavakhyat 

Coccus lacca excudate (kacho laha) 
Talc (khari churna) 

l 

' 



Annex III (continued) 

Preparation and medicinal plant 

14. Shilavati ( fm~tqtf) 

Berberis aristata 

Eclipta E!.£ ~ta 

Phyllanthus emblica 
Terminalia belerica 

' Terminalia chebula 

15. Kha~iradivati ( ~~tT-fG qq 1 

Acacia catachu 
Areca catachu 
Cinnamomum camphora 
Cubeba officinale 
Mvristica fragrans 

16. Lashunadivat i ( Od;T f~qtf) 

Allium sativum 
Cuminurn cyminum 
Guizotia abyssinica 
Piper longum 
Piper nigrum 
Zingiber officinale 
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Other constituents 

Iron oxide (mandur bhasma) 
Milk 
Shilajeet 

Ferula nerthex excude Ching) 
Sodium chloride (red) 

(sidhe nun) 
Sulphur 

17. Haritakyadi vati (~ft<tefil~'ltt) 

18. 

, 

Croton tiglium 
Terminalia chebula 

Sharpagandhadhan vati (i~~qTt.fl 'ltl°) 

Cannabis sativa 
Nardostachys jatamansi 
Piper longum (root) 
Rauvolfia serpentina 
Trachyspermum arruni 



• 

Annex III (contin~ed) 

Preparation and medicinzl plant 

19. Ghandhak rasayan (~4' {QJq~) 

Aegle marmalos 
Aspa~agus racemos~s 

Bacopa monniera 
Cinnamomum tamala 
Cinnamomum zeylanicum 
Curculigo orchioides 
Cyperus rotundus 
Desmodium gangeticum 
Eclipta prostrata 
Elettaria cardamomum 
Gmelina arborea 
Ochrocarpus longifolious 
Ocimum amercanum 
Oroxylu~ indicum 
Phyllanthus emblica 
Piper longum 
Piper nigrum 
Premna integrifolia 
Pueraria tuberosa 
Solanurn indicum 
Solanum zanthocarpum 
Terminalia belerica 
Tinospora cordifolia 
Tribulus teries~ris 
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Other constituents 

Ghee 
Milk 

Pa tali 

Zingiber officinale (undried) 
Zingiber officinale (dried) 

20. Shadibindu tel ('T6fiFs ffrt 
Cinnamomum zeylanicum 
Desmotrichum fimbriatum 
Ernbelia ribes 
Foeniculum vulgare 
Glycyrrhiza glabra 
Valeriana hardwickii 
Vanda roxbuq;h ii 
Zingiber officinale 

Casia fistula oil 
Eclipta prostrata juice 
goat milk 
Sesamum indicum oil 
Sodium chloride (red) 

(sidhe nun) 

' 

' 
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Annex III (continued) 

Preparation and medicinal plant 
, - .... 

21. Karnavindu tel (tuT rcr-5 ~O) 

Acorus calamus 
Allium sativum 
Curcw:a longa 

22. Netravindu (~-. ~ ) 

Berberis aristata 

- 85 -

Other constituents 

Aegle marmelos leaf juice 
Dstura metel leaf juice 
Sesamum indicua ~il 

Alum 
Copper sulphate 
Yanchita 

23. Panchagoon malaham (q~ ~OT q~) 

Azadirachta indica 
Cinnamomum camphora 
Commiphnra mukul 
Phyllanthus emblica 
Terminalia belerica 
Terminalia chebula 

24. Jatyadi malaham (>ill~ Tf~ 'la:?'I) 

Azadirachta indica 
Berberis aristata 
Curcuma longa 
lchnocarpus frutescens 
Jasminum auriculatum 
Nigella sativa 
Nymphaea stellate 

Beeswax 
Canarium strictum excude 
Eucalyptus oil 
Kejoput oil 
Pinus ruxburghii resin 
Salmalia ma\abarica excude 
Sesamum indicum oil 
Turpentine oil 

Bees wa=~ 

Copper sulphate 
Sesamum indicum oil 

Picrorrhiza scrophulariaeflora 
Pongamia pinnata (seed) 
Prunus cerasoides 
Rubia cordifolia 
Saussurea lappa 
Symplocos paniculata 
Terminalia chebula 
Trichosantes dioica 
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Annex III (continued) 

Preparation and medicinal plant Other constituents 

25. Pratishyayaharvati (~fctFIT~~l qtf) 

GlycyTrhiza glabra 
Piper nigrum 
Zingiber officinale 

Ammonium chloride (nausader) 
Burnt caramel (chaku) 
Gum (goond) 

J 

' 
I 
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.lnnez IV 

twEllTI lllDICillAL PUJITS AS COllSTITUDTS OF tBE PUPDATIOllS 
DESCIIBID Ill ADD III 

lledicinal plant 

1. Aconitua spicataa 

2. Acoras c,lam• 

3 • ....._ sabalataa 

4. ClDD- t._la 

5. Clnn- zeJlanicaa 

6. C-inaa cplnaa 

7. Datura .. tel (leaf) 

I. Datura aetel (•eed) 

9. lllettaria cardamomua 

10. l'llbelia ribes 

11. Poeniculaa vul&are 

12. Gl1c1rrbiza glabra 

13. Picrorbiza 1cropbulariaeflora 

14. Piper nigrua 

15. Piper longua (pipla) 

16. SWertia cbirata 

17. Terainalia belerica 

18. Terainalia cbebula 

19. Valerian• jat ... n•i 

20. Zingiber officinale 

Constituent of prepa~ation •o. •' 
1. 2. 3 

10. 21 

2. 9 

2. 10. 12. 19 

•• 9. 10. 12. 19. 20 

12. 16 

1 

2 

a. i2. 19 

4. 1. 12, 20 

12, 20 

20, 25 

24 

l, 2, 3, 9, 12, 16, 19, 25 

l, 2, 3, 8, 9, 10, 12, 16, l8, 19 

10 

9, 12, 14, 19, 23 

9, 12, 14, 17, 19, 23, 24 

5, 9 

1, 2. 3 • 5 • 9 • 12. 16. 19. 20. 25 

Al Th• Jerial number of the preparation is that given in ar.ne1 III. 
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lxplwtoa notes 

Besides the c.-m abbreviations, sJllbols end term, the following have 
been used in this report: 

BHP British Herbal Pbamacopoeia 
BPC British Pbaraaceutical Codex 
IP Indian Phamacopoeia 
.JP .Japanese Phamacopoeia 
UsmF United States •ational Fon1Ulary 

• 

• 

• 
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COiiililS 

Yolu.e I 

IllTRODUCTI08 

1. Aconitua nicatua (aconite) 
2. Acorus cal ... s (cal ... s) 
3. •ww• subulatua (greater card__.•) 
4. Cinnewwm tmla (cassia cinn...,m) 
5. Cjnnewwm zexlanicua (true cinnamon) 
6. Q•ime cninua (cumin) 
1. patura •tel (clatura leaf) 
8. Pttura !l!H!. (datura seed) 
9. Elettaria card..,.• (cardaJIOa) 
10. Ellbelia ribes 
11. Foeniculua vulgare (fennel) 
12. Glxcrrrhiza glabra (liquorice~ 
13. Picrorhiza scropbulariaeflora (picrorhiza) 
14. li.2!£ lopgua (long pepper) 
15. Pieer nigrua (pepper) 
16. S!!rtia chirata (chiraita) 
17. Terainalia belerica (bastard llfE'Obolan) 
18. Ttrainalia chebul• (chebulic llJrGbolan) 
19. Yaleriana Jataaansi (valerian) 
20. Ziqgiber officinale (gin&er) 

Annexes 

1. lletbodology 
11. List of medicinal plants used in ayurvedic preparations 

III. List of selected ayurvedic preparations and their composition 
IV. 'l\fenty aedicinal plants as constituents of the preparations 

described in annex Ill 

yolume II 

llT&ODU'CTIOB • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 5 

a>llOGUPHS • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 6 

21. Alll! aarmelo1 (bael fruit) • • . . . • . . . • • • • • . . . • • . • . . • • . • . • . . . . . . • • . 6 
22. IHYI. 119D01p1rma (bastard teak) . • . . • • . • . . • . • . . . . . . • . . . . • • . • • • • . . . . 10 
23. ~ ~ (caraway) ••••••••••••••• ,. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • l• 
24. Cedrus deodara (Himalayan cedar) • • • • • . • • • • • • • . • • • • • .. • • • . • . • • • • • . • 1 '.l 
25. Coriandngn 1.atiyum (cori•nder> •••••••.•••••••••••••••••••••.•.•••• 22 
26 • ~r.s:Y!!!. ls!n.&!_ ( tul"lfter i c) • • • • • • • . • • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • 26 
27. CUrCUM 11do1ria (zedoary) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 31 
28. lclipta pro1trata . . . . . . . . . . • • .. . . . • . . . . . . . . . . . . . . . . . . . . .. . • . . . . • . . . . 35 
29. Holarrbto• pub11ctn• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 40 
30. lfhoni• papaultn•i• . . . . . .. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..4 



31. 
32. 
33. 
34. 
35. 
36. 
37. 
31. 
39. 
40. 
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···••····•··•·························· lllristica f ragrans (nutmeg) 
lll'!lostacb!s grandif lora (spikenard) 
Phrllanthus ellblica (mblic llJllONlan) 

.............................. 
. .......................... . 

liJ!!!: lopr..aa Uong pepper) . ...................................... . 
Plectrantlms Ellis ................................................ 
ltau!plfia serpentina (rauwolfia) •••••••••••••••••••• . ............ . 
Mlododmdrm. ant.laopol,OD •••••••••••••••••••••••• '9 •••• , • • • • ••••••••• 
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Solanua pigrua (black nightshade) ................................. 
tabernaW»11tana 4inrieata ....................................... . 
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48 
52 
56 
61 
66 
10 
76 
81 
86 
90 ' 
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IllTllODUCTIOll 

Within the context of the large-scale project "Stengthening the Ro1al 
Drugs Research Laboratoey" (DP/llEP/80/003) for which the United •ations 
Industrial Development Organization is the executing agenc1 on behalf of the 
United »ations Developaent Program1e, a te- of national experts undertook 
research with the aia of establishing standards for aJUrvedic crude drugs, in 
CC111Pliance with one of the ~iate objectives of the project, i.e. "to 
develop qualit1-control standards for aJUrvedic drugs, particularl1 for those 
that are used in the priaaey bealtb care" • 

Standards of aJUrvedic crude drugs, vol\1118 II, contains monographs of 20 
.adicinal plants, and is a continuation of volUlle I in this series. The 
information included in this vol\1118 follows the pattem of vol\1118 I, with one 
additional information, nael1 the indication of the places within •epal where 
representative herbariua samples are being collected. This does not preclude, 
however, tbat the plants cannot be found at other places in the country. 

Regarding the analJtical results given in this volUlle, it should be noted 
that active constituents like alkaloids, volatile oil etc., and undesired 
substances lilte total asb and acid-insoluble asb, mostl1 11eet the specified 
requirements, but that in some instances the volatile-oil content was found to 
be significantly low in comparison to the phar.acopoeial liait, pre81mllblJ due 
to the age of the samples received froa Singh Durbar Yaid1alchana. 

A detailed description of the .. thods used in the anal1sis of the drugs 
is contained in volume I • 
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llOllOGRIPHS 

21. Aegle •melos (bael fruit) 

This is the dried fruit of Aegle •melos Correa (faailJ llutaceae). 

Description 

lacroscopical: In transverse slices, outer epicarp hard, voodJ rind 
a~t 2 - thick, saooth extemallJ, reddish brown in colour, 10-15 seeds 
embedded in a reddish pulp, bard (picture 21). 

llicroscopical: Powdered drug light brown, unicellular hair, endospermic 
cells polJbedral, fragments of annular and pitted vessels, groups of stone 
cells, cells of pulp round and thick-walled, elongated cells of end..,carp, 
epiderais of pericarp, parencb,.atous -.esocarp (figure 21). 

e_lrtical standards 

Total ash 
Acid-insoluble ash 

General 

Laboratory 
results 

(Percentage) 

3.31 
0.55 

Bibliography 

Pharucopoeial Hait 
(IP) 

(Percentage) 

3.5 
0.25 

Indian Pharmacopoeia 1966, pp. 83-84. 
British Pharmaceutical Codex 1949, p. 134. 
the Wealth of India, 1948; Raw Materials. Vol. I, pp. 33-34. 

CSIR, lew Delhi. 
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Distribution in ll!pa1 
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• 

Pictut"e 21. Al&la 8mel2l CorrN (fruit) 
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Figure 21. Allll. MfMlPI fruit poMSer (111.cro•coi>ic) 

11.1: 1 unicellular bair 
2 lndo.,.raie =ell• 
3 Ve••el• 

a Annular 
b Pitt.4 

4 It.one cell• 

5 Cell• of pulp 
6 lndoearpie cell• 
7 Portion of periearp 

ep lpidenai8 
a ... ocarp 

l 

• 



• 

- 9 -

Cbesistq 

Cbalcravarti, R. •· and B. Dasgupta. Structure of aegelin. 
J. Chell. Soc •• 1958, p. 1580. 

_ Ultraviolet absorption spectra of aegelin and its derivative. J. Proc. 
Inst. Chell. 1958, 30, 208. 

Chatterjee, A •• a. a. Cbaudhary and B. c. Das. llinor alkaloid of ~ 
11ar11alos. Sci. and Cult. 1967, 33, 279 • 

Chatterjee. A. et. al. Tbe stnactur• of marain. Tetrahedron Lett.:. 1967. (5). 
"71. 

Qatterjee, A. and a. llajumdar. Stnat:bare of aegelenine the ainor alkaloid of 
!esle ll!f'll!lOS. Indian J. Chea. 1971, p. 763. 

Dugupta, B. and a. •· Cbabrvarti. Isolation of aegelin. J. Proc. Inst. 
am.:. 1958, 30, 308. 

Prakash, A. and S. Prasad. 
Ml'MlOI Correa (Biln). 

""JMcolou 

Pbamacogno1tical studies on the bark of &na 
J. Re-;. Indian lled. 1969, !. 97. 

Barany. s. X. A preliainar"J ce mication of the action of Aegle .uwelo1 
(-) on heart. Indian J. lled. au. 1968, 58, 327. 



- 10 -

22. Butea .onospema (bastard teak) 

This is the dried seed of Butea mnosoerma (Laa.) runt.ze, SJll. I_. 
frondosa ~oenig ex Roxb. CfaailJ Leguainosae). 

Description 

llacroscopical: Reddish brown in colour, convex on both sides, nearlJ 
renifora in outline, one edge is convex, the other edge nearlJ plain, 2-2.5 ca 
long, 1.5-2 ca wide, about 2 - thick; testa with rellowi.sh endospera encloses 
an embryo (picture 22). 

llicroscopical: Powdered clrug mutish, outer 91tiderais rectangular in 
section, thick-walled cells, hexagonal in surface view; endospera consists of 
polJhedral parenchyma containing aleurone grains; embryo cells polfhedral, 
without alaurone grains (figure 22). 

Analxt.ical standards 

General 

Laboratorr results 
(Percentage) 

Total ash 5. 28 
Acid-insoluble ash 1.22 

Bibliogmht 

The Wealth of India, 1948; Raw llaterials. Vol. I, pp. 251-252. 

• 
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piftribution in l!pal 

Picture 22. 
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c. 

So~ 

Figure 22. ~ llODO'P•l'lf •••d powder (aicro•copic) 

19l:: 1 Portion of peri•pera 
ep epiderah 

2 Cell• of endo•pera 
a aleurone grain• 

3 Embryo cell• 
4 lpidel"llAl cell• in surf ace 

view 
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23. carua carvi <caraway) 

This is the dried fruit of carua carvi L. (faaily Ullbelliferae). 

Description 

lacroscopical: Fruit creaocarps, .\-8 mo long, about 1 m wide, pedicel 
absent, brownish grey, oblong, laterally compressed and slightly curved, 
tapering towards both endsi surface glabrous, five narrow prillaey longituclinal 
ridges (picture 23). 

Bicroscopical: Powdered drug brownish-grey in colouri frapienls of 
epidermal cells in surface vievi annular vessels, fibres of vascular tissue; 1 

pitted sclerenchyma; thick-walled parenchyaalous cells of endospena containing I 
aleurone grains (figure 23). • l 

.Analrtical standards 

Tot.al ash 
Acid-insoluble ash 
Volatile oil 

General 

Laboratory 
results 

(Percent.age) 

7.30 
0.29 
0.97 

Bibliography 
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Pbarmacopoeial liait 
IP BP BHP USllF 

(Percent.age) 

1.5 8.0 
2.0 1.5 1.~ 1.5 
3.5 3.5 2.5 

to 6.0 

The Wealth of India, 1950i Raw llaterials. Vol. II, pp. 80-90. 
British Pharmacopoeia 1980, Vol. I, p. 80. 
British Herbal Pharmacopoeia 1983, pp. 48-49. 
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Diatribution in 1epa1 

Picture 23. ~ ll£!i. L. (fruit) 
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3 

ripare 23. ~ aE!i fnait powder (111.cro•copic) 

111: 1 Pitted •clerench,.. 
2 lpidemal cell• in nrf ace vi• 
3 Cell• of endo.,.m 

a aleurone arain• 

4 Annular ve••el• 
5 Fibre 
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United States •ationel Formilaiy J:Y, p. 1216. 
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24. Cedrus Deodara CHi.aalayan cedar) 

this is the dried barlt of Cedrus deodara (Roxb. ex D. Dor.) G. Don (feaily 
Araucariaceae). 

Description 

llacroscopical: Flat; outer surface grey and brown, rugged, about 0.5 ca 
thick; inner surface smooth, outside grey, inside brown; fracture short, 
fracture surface shows three larers (picture 24). 

llicroscopical: Powdered drug brown, sclerids tbiclt-valled polJgonal in 
shape; presence of parench,.atous cells containing 90noclinic calciua oxalate 
CrJStals; pbloea fibres; fras-nts of corlt in radial rows, rectangular in 
shape (figure 24). 

AnalJtical standards 

Total ash 
Acid-insoluble ash 
Volatile oil 

General 

Bibliography 

Laboratory 
results 

(Percentage) 

0.53 
0.16 

negligible 

Tbe Wealth of India, 1950; Rav llaterials. Vol. II, pp. 106-110. 
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1971, ~ (11), 311-314. 
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paigaJcu Rikogakubu Kenkyer Hokoku 1980, (15), 61-4. 

lulshrestha, D. l. and a. P. Rastogi. Chemical examination of Cedrus deodan. 
3. Constitution of the sHquiterpenoid centdarol. Ph!tocbP11ta 1975, l! 
(10), 2237-2240. 

laghunatban, K., s. Rangasvami and T. a. Seshadri. Chemical components of the 
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1971, 40, 464. 

Van Genderen, H. H. and J. van Schaik. Flavonoids and related compounds in 
leaves of Pinaceae. IV. Flavonoid ~f eedrus deodara (Rox1>.) C. Don ex 
Loud. z. laturforsch. C. Bio1ci. 1980, ~ (3-4), 342-343. 
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Diltributiaa lp lln!l 

Pietur• 24. Ctdnl• dtoclara (loxb. ex D. Don) G. Don (bark) 
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Figure 24. Ctdru1 c1to4tra bark poMter (aicro1copic) 

111: 1 and 5 Parencb,..\:.ou1 cell• 
er calci• oxalate cry1tal 

2 Stone cel11 
3 Cork 
4 Fibre 
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25. S:oriaqdrua satiwa <coritnder) 

'!'bis is the dried fruit of CoritndDlll sativua L. (feaily Uabelliferae). 

Description 

llacroscoeical: Creaocarp. ovoid. 3-8 - in diwter. 10 ridges. 
yellowish brown. apex with a ... ll stylopod. glabrous; usually with the 
pedicel attached. yellowish grey; tn.nsversely cut surface shoving 
sclerenchyaa in continuous band (picture 25). 

licroscopical: Powdered drug yellowish grey. epidermal cell thin-walled, 
rectangular in shape; •socarp differentiated into three zones: outer zone 
parenchyaatous, aiddle zone with longitudinal cells and inner zone with 
thick-walled hexagonal sclerids; endospera parench:raatous. cells consist of 
aleurone grains. 3-6 11 in diwter. ainute rosette calcbm-oxalate crystals 
(figure 25). 

Analytical standards 

Total .1 

Acid-- .~oluble ash 
Volatile oil 

Laboratory 
results 

(Percentage) 

5.81 
1.04 
0.17 

Pbaraacopoeial liait 
IP BP 

(Percentage) 

1.5 
0.3 

1.5 
0.3 
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Pi!tribution in ln•l 
!'bi.a clrug i! being culti­
vated. 

Picture 25. CorifD4rua 11tiyua L. (fruit) 
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Figure 25. Corian4rua 11tiyya fruit "'1fder (ai.cro1copic) 

gu: 1 Portion of perlcarp 
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26. CUrcUllB longa Cturaeric) 

This is the dried rhizome of CUrcuaa longa L. • SJ!?. £.:.. doaestica Valeton 
CfaailJ Zingiberaceae). 

Description 

llacroscopical: Rhizome ovate. c7lindrical, branched. 4-7 ca long. 1-2 ca 
wide; externallJ 7el!owish. rt ot scars, longitudinallJ wrinkled; internal 
colour orange. V&XJi central c7linder four times vid~ to the cortex (picture 
26). 

licroscopical: Powdered drug Jellov; fragments of cork tissue -
hexagonal in surface view, brick-shaped parenchyaatous in section view; starch 
glue ball similar in shape to parenchJ91Btous cells; vessel fragaent 
reticulate, fragaents of parenchJ91Btous cells. thin-walled; starch 
grains very rare, about 30 µ long and 15 µ wide, varying in shape (triangular, 
lens-shaped) (figure 26) . 

.Analytical standards 

Total ash 
Acid-insoluble ash 
Volatile oil 

General 

Laboratory 
results 

(Percentage) 

7.33 
6.47 
1.61 
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Distribution in lepal 
This drug is being cult­
ivated. 

Picture 26. curcumt l2Dll L. (rhizome) 
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Plpar• 26. 9vm" Im rtalzw (llicro•copic) 

JR: 1 Cork cell• in HCtlon 
2 ltarcb 1lue ball• 
3 leticulata v••••l 

4 Cork cell• in .urf ace vi• 
5 Pa1·ench,..tou• cell• 
6 ltarch 1raiu 
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27. care.- aedoaria <n4oarx> 

!his is the dried rbizcme of eura.a zedoaria bsc. (f-1.lJ' 
Zi.DgilMtraceae) • 

DeacripUcm 

llacroacODical: In trannerse slices. externallJ' greJ'. intemallJ' 
off-white. cmtral CJ'li.nder four times vi4e to the cortex (picture 27). 

ticroscopical: PoWered clrug off-white; fngwats of thick-walled cork 
tissues; parench,.atous cells thin-walled. containing plmtJ' of starch grains 
of ftr7iDg s'bape Ums-sb8ped. triangular) lS-30 pa long. 3-15 pa wide; 
..... iar nssels (figure 27). 

Analztical standards 

Total uh 
Acid-insoluble uh 
Yolatile oil 

C!eg!nl 

Laboratol"J' 
results 

(Percenbge) 

8.83 
1.08 
1.55 
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Bartindale. The Extra Pharmacopoeia. 28th ed., 1983. p. 685. 

'l'ba Wealth of India. 1950; bv Baterlals. Yol. II, pp. •05-406. 
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DistribuUon in ll!pal 
'llli• drug i• 'bein& cult.i­
nt.ed. 

Picture 27. ~s· lfdotrit lo•e. (rhizome) 

.. 
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Figure 27. CUrcuu zuoaria rhizom powder (aicroscopic) 

11%: l Annular vessel 
2 Cork tiHues 

3 Parenc~J118tou• cells 
• Starch grain 

4 Starch grains 
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21 Eclhta Prottrata 

'Ibis is the dried pl8Dt of Eclipta prostrata Roxb •• •JD· I· alba (L) 
Busk.; I· erecta L.; Yermina alba L.; !· erecta L. (f-1.lJ ec.positae). 

DucripUoa 

lacroscopical: .,_..l bed»; erect prostrate. bnnched; •tea cylindrical. 
• 2 - in di-ter. smooth. Ceep bnMa. solid. off-white iaternallJ; 1-wu 

opposite. sessile. oblong. laceolate. acute. 2-4 ca long. 0.5-1 ca wide. 
(pictures 28& ad B). 

licroscopical: PoMlered drug grey; fngwat of tnnnene section of 
1-r with upper epiderals. palisade pal'91lChpa. 8POll&J pannch,.a ad 1-.r 
epidenll•. septecl bair. three to four ia,_.. of ncteagvlar cork cells • 
.... tar 8Dc1 pitted ftnels. fngwats of 1-r surface with 88090CJtic st.cmata 
8Dc1 paliude cells (figure 21) • 

.lnalrtical standards 

Total uh 
Acid-insoluble uh 

Laboratory 
results 

(Percentage) 

15.34 
4.09 
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Di1tribution in !!pal 

Picture 28 A. lclipta pro1tnt1 Roxb. (whole plant) 
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Picture 28 a. lclipy pro1trata Roxb. CHerbariua) 
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Figure 28. lclipy pro1trata whole plant Ca'cro1copic) 

111: 1 rragJDent of transver1e 1ection 
of leaf 
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lo ep Lover epiderai• 

2 Septed bair 
3 Cork c~ll• 

~ Ve11el1 
a Pitted 
b .Annular 

5 r.o..r leaf turf ace 
It Ito.ta 

6 Upper leaf 9Urf ace 
pal Pali1ade parenc~,.. 
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29. Holarrhena pubescens 

This is the dried seed of Holarrhena pubescens (Buch-Baa) Wall. ex G. 
Don. (faai.lJ ApocJnaceae), SJll. II· antidrsenterica wan. 

Description 

llacroscopical: Light-1ellov in colour; li~ear oblong, one side convex 
other concave, 1-1.5 ca long. 0.2 ca wide; testa followed by translucent 
endospera. surface aiooth (picture 29). 

llicroscnical: Powdered drug 1ellovish white; epidenaal cell tabular in 
section. polnonal in surface view; endospera consists of polJbedral 
parench,.. containing fixed oil and aleurone grains, elongated eabryo cells 
(figure 29). 

AnalJtical standards 

Total ash 
Acid-insoluble ash 

General 

Laboratory 
results 

(Percentage) 

7.30 
0.29 

Bibliography 

The Wealth of India 1959; Raw Materials. Vol. V, pp. 103-107. 
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Distribution in •epal 

Picture 29. Holarrbepa pube•c!Df (Buch-Ha) Wall. ex G. Don. 
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ripare 29. Hol•rrbtna pubuCfDf •Md powder (aicroscopic) 

~: 1 Port.ion of perbpera 
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30. llahonia napaulensis 

This is the dried bark of llahonia nuaulensis DC (faail:r Berberidaceae)i 
•JD· lerberis nepalensis (DC) Spreng. I· aiccia luch-Haa. ex C. Don. 

Description 

lacroscopical: llostl:r flat. scme curvedi outer surface pale :rellov. 
rugged. about 10 ca long. 2.5 ca wide. 0.2 ca thick. &ref. S800th. fracture 
splinter'7 (picture 30). 

llicroscODical: Powdered drug of brown colour; thick-walled. polnonal 
stone cells. prisaatic crystals of ~lciua oxalate in parenchJ11&tous cell•i 
thick-walled phloea fibre; cork cells polnonal or hexagonal in surf ace view; 
spheroidal oil cells 12-20 a in dimaeter (figure 30). 

Analytical standards 

Total ash 
Acid-insoluble ash 
Alkaloid contf •t 

General 

Laboratory 
results 

(Percentage) 

7.22 
0.57 

0.56-1.4 

Bibliography 

The Wealth of India. 1948; Raw llaterials. Vol. I, p. 177; Vol. VI, 1966, 
p. 225. 
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Distributiao in ... 1 

Picture 30. llbonla DIPMflWit DC (bark) 
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PipaA 30. lahonit ptp!!UlWil bark pcMler (aicro1copic) 
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31. llrristica fragrans <nutMg) 

'Ibis is the dried kernel of the seed of IJristica fragrans Routt. 
(f..U.ly Byristicaceae). 

Description 

llacroscoeical: bmels subglobular to ovoid, 2.5 ca long and 2 ca wide; 
pllowish brown in colour, surface shaving network of reticulate grooves and 
lines, circular depression at the one end (picture 31). 

Bicroscoeical: POlldered drug brown; perispera cells polJbedral with 
brown content; endospera cells polJbedral, containing single aleurone grain in 
each cell; aleurone grain about 20 pa in di-ter. abunclant starch grains. 
simple and cOllpOUlld, spherical, simple grains 6-12 i:• in di-ter (figure 31). 

Analrtical standards 

Total ash 
Acid-insoluble ash 
Yolatile oil 

General 

Laboratory 
results 

(Percentage) 

1.80 
0.21 
7.76 

Bibliography 
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Pbaraacopoeial Hait 
IP BPC BHP 

3.0 
0.5 
5.0 

(Percentage) 

3.0 

4.0 

3.0 
0.2 
5.0 

The Wealth of India, 1962; Rav llaterials, Vo!. VI. pp. 474-478. 
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Diftributlan in ..,.1 
'Ibis drug ls •in& 
imported. 

Picture 31. 11Jri1tic1 fragrtnf Routt. (teed) 
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32. Rardostachrs grandiflora C nikenard) 

Tbese are dried roots and rhizo.es of Rardostacbrs grandiflora DC, s:rn. 
I· iataaansi DC (family Valerianaceae). 

Description 

Bacrosc01>ical: Rhizoae about 8 - thick, dark greJ in colour, covered by 
a bundle of fine, reddish brown roots, about 20 ca long ancl 0.5 .. wide, 
inside whitish (picture 32). 

llicroscopical: Powdered drug gre1; thin-walled parencbJUtous cells of 
nrious shapes; resinous .. uer; fragments of annular vessels; thick-walled 
fibres; group of brownish cork cells; oil globules (figure 32) • 

.Analytical standards 

Total ash 
Acid-insoluble ash 
Volatile oil 

Laboratory 
results 

(Percentage) 

5.96 
3.U 
1.24 

Pbaraacopoeial Hait 
IP 

(Percentage) 

9.0 
5.0 
0.10 

• 
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DlatributiOD in ... 1 

Picture 32. br49•t1ch11 grlD4H12£1 DC (root and rhizw> 
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Figure 32. lfr401tacbx1 grao4iflora root and rhizome powder (aicro1copic) 

~: 1 Fibre 
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3 Parench711&tou1 cell• 
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5 le1inou1 matter 
6 Oil globulet 
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33. Phrllanthus mblica Cablic llYrObalan) 

This is the dried fruit of Pb,yllanthus ellblica L. •JU· lablica 
officinalis Gaertn. (fami.lJ Euphorbiaceae). 

Description 

llacroscopical: In pieces; wrinkled, extemallJ greJ, i'ltemallJ light 
grey; thick, single, brown seed, vitb five longitudinal ridges, other parts 
aootb (picture 33) . 

llicroscopical: Powdered drug of gre1ish colour; epiderai.s of pericarp 
showing polygonal cells; cells of endospera containing aleurone grains; 
fragment of annular vessel; transverse section of pericarp with rectangular 
cells of epicarp and parencb,..tous -socarp; thick-walled fibre; stone cells 
of rectangular and pol1gonal shape (figure 33). 

Analytical standards 

Total ash 
Acid-insoluble ash 
Tannin 

Laboratory 
results 

(Percentage) 

3.U 
0.96 

10.15 

• 
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Distribution in llepal 

-
• 

Picture 33. Pbrlltntbut emhlica L. (fruit) 
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figure 33. Pblllantlla• fllbliea fruit powder (aiero1eopie) 
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34. Piper 'ml" Clagg pepper) 

!Ids is the dried plat of line loggua L. (f.m.ly Piperac-e). 

DucrhtiClll 

llK[Ofcopical: loots edftntitioua. cylindrical. up to 12 ca long. 0.5 ca 
wide. straight. or curnd. extet'nallJ' J9llowi.sh grey. fracture short.. internal 

• colaur 19llorish. XJ'l- plates ndiating fna the cent.re; si.- about. 5 ca 
thick. cylindrical. straight. ext.emal surface pl.lorish grey to grey. 
internal colaur pl.lorish. bollOlf (pictures 34 A mad B). 

licroscopical: Polldere4 drug braMaish grey; fnplllllt. of thick corlt 
ti•- in surface riev hexagonal. tbree to faur laJ'91'S of cells in sect.ion. 
kick ....... cortical cells collenclapatoua mad parenchpatoua; 
parmclaJmatoua cells thu.-..1.led with st.arch content mad occasionallJ' resinous 
CCllltellt; st.arch grains. ~ p in ti-t.er. with central hilua; stone cells of 
4iffenat shapes in ra11. with onl. lignified walls; nssels elongated mad 
-1.ar or brHd md pitted (figure 34). 

'Mlrtigl •t!D!l!rd! 

Total uh 
&cicl-insoluble uh 

Bibliographl 

LalM»ratory 
raults 

(~t.ge) 

6.92 
1.01 

Tbe Wealth of India, 1969; Jr.av Bat.erials, Yol. YIII, pp. 96-99. 
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Dif trilluUon in l!pal 

Picture 34 A. lill£ lcmgua L. (whole plant) 
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• 

Picture 34 B. l.in[ longua L. (Herbadua) 
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Figure 3... f!2![ long• whole plant powder (aicro.copic) 

~: 1 ve .. el 
a Annular 
b Pitted 

2 Parencb,..tou• cell• 
r Re8inou• content 

3 Starch grain8 
" Cork ti•8Ue in .urf ace view 
S Cork tb.ue in Hction 
6 CollencbY11Atou• cell• 
7 Stone cell• 
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35. Plectrantbus miollis 

!his is the dried plant of PlectranU..s miollis (Ait.) Spreng. (faaily 
Labiatae). 

Description 

llacroscopical: Root ainute, grey; stea " - in diwter, grey, 
quadrangular, glabrous, longitudinally striated; leaves petiolate, opposite, 
ovate, cordate, acute, crenate; flower lax, flowered CJ.es in race11es; fruit 
subglobose, S110oth. grey; seed oval, smiooth, brown, grey (pictures 35 A and B). 

licroscopical: Powdered drug brownish grey; fragments of epidermal cells 
with anoaocytic stomata; trichoaes: conical, uniserate, one- or two-celled. 
other cells enlarged at. base; vessels with annular. spiral and pitted 
thickening; epidermal cells tabular in sect.ion; endospera couist.ing of 
polyhedral parenchJIUl containing brown Msses; presence of aleurone grains; 
polygonal parenchJJU, palisade parenchJIUl, spongy parench,.a; upper epideraal 
cells wit.bout stomata; rectangular stone cells; thick-walled sclerenchJIUl 
(figure 35) • 

.Analrtical standards 

Total ash 
Acid-insoluble ash 
Volatile oil 

General 

Bibliography 

Laboratory 
results 

(Percentage) 

5.29 
0.64 

negligible 

Chopra, R. &., I. C. Chopra and B. S. Varma. Supplement to glossary of Indian 
medicinal plants. 3 ed. New Delhi, 1980, p. 81. 

Repal. Ministry of Forrest, Department of Medicinal Plants. Catalogue of 
Bepalese plants. Kathmandu, 1976, p. 152. 

The Wealth of India, 1969; Raw llaterials, Vol. VIII, p. 159. 
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Di•uibution in 11epa1 

Picture 35 A. Pl1ctrant1N1 1191111 (Ait.) Spreng. (whole plant) 
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Picture 35 B. Pl1ctr1nt1N1 119lli1 (Herbariua) 

~: Plectr1nt1N1 mqlli1 i1 called SUgandhtwal in •epali 
language and should not be confused with valeriant jat!Pfn•i 
which ht• the ,,.. v~rnacular ,..... 
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Figure 35. Plectrantbus paollis whole plant powder (aicroscopic) 

1 Vessels 4 Fragment of transverse 7 Stone cells 
a Annular section of leaf 8 Sclerenchymatous cells 
b Spiral ep Epidermal cells 9 Trichomes 
c Pitted pal Palisade cells d base enlarge trichome 

2 Fragment of spo Spongy parenchyma e uniserrate, 
upper leaf s Endospermic cells aalitecellular 
surface 6 Aleurone grains trichome 

3 Fragment of 10 Parenchymatous cells 
lower 1 eaf 
surface 

•t Stomata 
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36. Rauvolfia serpentina Crauvolfia) 

This is the dried root of buvolfia serpentina Benth. ex Xurz. SJD. 
(Rauvolfia serpentine (L.) Benth. ex JCurz.) (faai.ly Apoc10aceae). It contains 
not less than 0.15 per cent of reserpine (rescinudne group of alkaloids), 
calculated as reserpine. 

Description 

llacroscopical: Pieces are •-10 ca long and 0.5-1.5 ca wide, cylindrical, 
rarely branched, u3Ually without rootlets; outer surface yellowish with 
longitudinal ridges; fracture short, S900th transversely cut surface chowing a 
large yellow, radiate, dense xyl-. covering about three quarters of the 
di .. ter (picture 36) . 

llicroscnical: Powdered drug of yellowish colour; two types of cork 
cells, large and aall, in altemating bands, arranged radially; abundance of 
starch, starch grains aostly rounded with a few irregular ones, 9-15 in 
di1111eter, some showing hilum al centre; parenchyma filled with starch grains, 
soae pitted parenchyma with prismatic crystals of calcium oxalate; tracheids 
with ~rous bordered pits and pitted thickenings; xylea fibres, few 
thick-walled (figure 36). 

AnalJtical standards 

Total ash 
Acid-insoluble ash 
Total alkaloid 

Laboratory 
results 

(Percentage) 
•.53 
o.•5 
1.67 

Phal"ll8copoeial limit 
IP USP 

(Percentage) 
8 
2 

0.15 
2 

0.15 
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Distribution in llepal 

.~ . 
-~-~~ .. · 

·~3\ :~.: '"~'~"~:~\~ 

Picture 36. l&""'llll HFD!Qtina Benth. e.ie Kurz. (root) 
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Pigure 36. lauvolfia ttrp!Otipa root powdtr (aicro1copic) 

19x: 1 ParenchJ111tou1 cell• 
1 Starch grain• 

2 Pitttd parenchJlll 
3 CalciUl'l oxalatt CrJttal1 

" Trachtidt 
5 Pibrt 
6 Cork c1l11 
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3 7 • Rhododendron antbopogGG 

fti.s is the dried plant of Jlbododendron anthopogon D. Don (hai.lJ 
lricaceae). 

Description 

lacroscopical: St- woodJ. upright. CJlindrical, brown, smooth, whorled, 
solidi leaves 2.5 ca long. 0.8 ca wide, reticulate, entire, acute, linear, 
lanceolate, smooth; petiole short, 0.5 ca lGGg, whorled (pictures 37 .land 8). 

llicroscopical: Powdered dnag light grey, undulate scalesi upper 
epiden.l cells without stomata; aicrospheroidal crystalsi paracytic stomata 
Gil lCNer surface; two types of tric'bcmes, unicellular or glandulari fras-nts 
of cork, in surf ace view thick-walled polnonal shape and in section tabular; 
polJgonal paranch,.a vith cell content; vessels with ann:.alar thickening 
(figure 37). 

Analytical standards 

Total ash 
Acid-insoluble ash 
Volatile oil 

General 

Bibliography 

Laboratory 
results 

(Percentage) 

2.15 
0.62 
0.53 

The Wealth of India, 1972i Raw Materials, Vol. IX, p. 16. 

.. 
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Distribution in Sepal 

Picture 37 A. lbodofendron aptbopogon D. Don (whole plant) 



- 71 -

Picture 37 B. lhodo4endron antbopogen (Herbariua) 

lote: Talispatra C ~1Tf\~uq~ ), used by Singh Durbar 
vaidyakbana, i• identified •• lhodo4an4ron !Dtbopogon and should 
not be confused with AJ!i1a !!!bbl•nt which ha• the .... vernacular 
n .... 

., 

.. 

~~~--------------------............... .. 



• 

- 79 -

~. \ 

/ 

---r---~ -

Figure 37. Rhododendron antbopogon whole plant powder (microscopic) 

11%: 1 Undulate scale 
2 Upper leaf surf ace 

er Cry1tals 
3 Lover leaf surf ace 

gt Glandule~ tricbome 
st Stomata 

• Cork cells in surf ace view 
S Cork cells in section 
6 Parencbymatous cells 

cc Cell vessel 
7 Annular vessel 
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38. S.U.surea lappa (costus) 

This is the dried root of Saussurea ~ C.B. Clarke (faaily C011pOsitae). 

oucription 

lact'Ofcopical: Root stout, conical, about 12 ca long and 2. 5 ca vide; 
external surface rough, grey, curved root hair; internally brown, central 
cylinder three times broad to the cortex (picture 38). 

llicroscopical: Powdered drug bt'CMftlish grey; fragments of cork; fragments 
of thick-walled sclerenchJlllltOUS cells; nearly oval parenchJlllltous cells; 
vessels vith reticulate thickening (figure 38). 

Analrtical standards 

Total ash 
Acid-insoluble ash 

Laboratory 
results 

(Percentage) 

3.66 
0.25 

Bibliography 

General 

Indian Pharmacopoeia 1966, p. 6.\7 • 
.Japanese Pharmacopoeia 1971, part II, p. 260 • 

Pharmacopoeia! Uait 
.JP 

(Percentage) 

".o 
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Distribution in •epal 
This drug is being culti­
vated and illported. 

Picture 38. Sau11urea l!2J!& C.B. Clarke (root). 
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Figure 38. llY•turu llna root powder (aicroscopic) 

11%: 1 Sclerenchymatous cells 
2 Reticulate vessel 
3 Cork cell• 
4 Parench)'llatou1 cells 

SOJA-
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39. Solanua nignm (black nightshade) 

This is the dried fruit of Solama nigrua L. (f.ailf Solanaceae). 

Description 

llacroscopical: Berri, 6-10 - in diwter, globuse, red or fellow, 
smooth; with .anf discoid seeds of about 1.5 - diwter, fellow, smooth 
(picture 39). 

Microscopical: Powdered drug 1ellovish; epicarp cells subrectangular; 
... ocarp cells pol:rgonal; frapients of annular and pitted vessels; endospena 
cells polJhedral, containing aleurone grains; endocarp with thin, vaVJ walls 
(figure 39). 

.lnalrtical standards 

Total ash 
Acid-insoluble ash 

General 

Bibliography 

Laboratory 
results 

(Percentage) 

4.08 
0.57 
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Distribution in Jepal 

Picture 39. 19111111 ni&rua L. (fruit) 
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rlpn 39. lo'•· pisqe fruit ,_..,. (lliero•copic) 
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40. Tabernae900tana divaricata 

This is the driecl plant of Tabernat!llOntana divaricata CL) a. Br. ex ao... 
et Scbult. (family Apocynaceae); syn.: I· coronaria (Jacg.) Aitoa.; Ervataaia 
divaricate (L) Burkill; 8eriua divaricatua L.; I· coronariua Jacg. 

QescriPtion 

llacroscopical: St• about 4 - in di-ter; upper part light grey, 
quadrangular, glabrous, longitudinally striatecl; leaves with short petiole, 
opposite in pairs, ovate, lanceolate, entire, acuainate, glabrous; flowers in 
terainal cymes, while, corolla tube swollen al the aiddle (pictures 40 A and B). 

Kicroscopica!: Powdered drug greenish; fragJl8nts of tabular cork cells; 
stone cells of various o;hape, tabular, rectangular, with lignifiecl walls; 
parencb:rmatous cells with starch grains, sillple, round about 10 µ in diameter; 
vessels with annular thickening; thick-wallecl sclerencb,..tous cells; upper 
epidermal cells without stomata, paracytic stomata on lower surface; oil 
globules 3-9 ~ in diameter (figure 40). 

Analytical standards 

Total ash 
Acid-insoluble ash 
Volatile oil 

Laboratory 
results 

(Percentage) 

5.25 
0.63 
0.12 
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Di•tribution in l!pal 

Picture 40 .&. TabtEDIMOQtlQI diurlcata (L) a. Br. 
ex lo•. et Set.alt. (whole plant) 
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Picture 40 8. Ttblrnalll!DtlDI diy1ric1t1 (Herb1riU11) 

12a: T11ar < U11\ ) , uH4 by Sin&ha Durbar Vaidyakhana, 
i• identified •• Ttblrn•111DDtana diyaricatt and •hould not be 
confu1ed with valtriana bardyikii < \:':·\). 

• 

• 
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Figure 40. Tlbtrn"P?Dt•na diy1ric1t1 whole plant powder (llicro•eopic) 

lfl:: 1 Stone cells 
2 Oil globules 
3 Annul•r ve11el 
4 Upper epidend• 
5 Lower epidermi• 

st Stomata 
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