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PHARMACOGNOSTICAL STUDIES OF ANGELICA GLAUCA EDGEW. 

National Botanic Gardens, Lwknow 

A B S T R A C T  

Pharmacognostic studies of the root and rhizome of Angelica glauca Edgew., a plant of 
promising drug value is presented. The present study deals with the distribution, uses, 
collectjon and commerce, macroscopical and microscopical characters of the root and rhizo- 
me, microchemical tests, study of the pondered drug and physical constzrits. 

INTRODUCTION 

Angelica is a well reputed genus for its 
medicinal. species, well distributed in the old 
& new worlds and in the orient. It has a 
pagao;t of tradition and was used in connec- 
tion with ceremonies before the Christians 
adopted and used it at spring time festival 
of Annunciation. Angelica archangelica is 
found in Europe and Asia and every part of 
the plant is used in medicine. The whole 
plant is cordial and sudorific ; it has been 
always famous against pestineutical and con- 
tagious diseases. The stems are candied in 
sugar syrup and candied angelica stalks are 
a popular sweetmeat in France & Spain. 
The candy is valued for its tonic properties, 
Leyel (1957). Angelica oil is distilled from 
seeds. It is used in confectioneries, prep%- 
ration of liquers, perfumery and medicinals 
in Europe, Edlin ( I ~ s I ) ,  Schery (1952) and 
Levy (1966). The stem, leaves and roots are 
edible and used as vegetable. The other 
species of Angelica are equally well reputed 
for their medicinal properties. In China & 
Japan A. acutiloba is supposed to be an im- 
portant remedy for female diseases and is 
believed to have sedative, emmenagogue and 
tonic properties. 

According to Monachii~o (1956), in China, 
the roots of A. sinensis have been used as 
a sedative in dysmenorrhoea. A. kuisiana 
was cultivated as a vegetable and it was lost 
because of its gradual replacement by other 
crops. T h e  ebcds are still used as condi- 

ment with garlic, Hui-Lin-Li (1970). Hart- 
.well (1971) reported the following species 
which have been used in different types of 
cancers mostly in China. A. anomala Ave. 
La11 (Breast cancer), A.  archangelica 
(stomach and internal cancers), A .  glabra 
Makino (Cervical cancer), A. poly morpha 
Maxim. (Naso-pharangeal thyroid and 
lymph node), , A .  sinensis Diels (cancer), A. 
sylvestris L. (Lip, tongue and inflammatory 
cancer). According to Core (1967) the fresh 
roots of A. artropurpurea L. are poisonous 
and were used by Applichian aborgines for 
suicidal purposes. Bailey (rg~o), reported 60 
species but according to Monachino (1956), 
the genus in broad sense comprises about 
50 species of herbs. In India, two species 
i .e.  A. archangelica L. [Archangelica ofici- 
nalis (Moench) Hoffm.] and A. glauca 
Edgew. are found in the sub-alpine & alpine 
region. A, glauca is an important ayurvedic 
drug, well known for curing various ail- 
ments. and diseases and is commonly known 
as 'Choraka'. Chemical examination of A.  
glaznca fruit and root was done by Chaudha- 
ry et al. (1960) and Kapoor et al. (1972). It 
is a promising drug which may find its use 
in various formulations. It was, therefore, 
thought worth while to make the pharma- 
cognostic studies of the root and rhizome 
of the plant that the adulteration of this 
drug could be checked. The present stt~dy 
deals with the distribution, uses, coNection 
& commerce, macroscopical & rnicroscopichl 
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characters of the root Br rhizome, micro- but also in folklore medicines. According to 
chemical tests, study of the powdered drug Bapalal (1972) Artgelica glauca, is the 'Cho- 
and physical constants. raka' of ayurveda and is well mentioned by 

Charaka, Vagbhatta and Bhavaprakash for 
DISTRIBUTION its good appetising, carminative and aro- 

In earlier records of Hooker (1879)~ Watt matic properties. Stewart (I8%) that 

(1889), Kirtikar & Basu (1933) and Ann, in Punjab (Hirnachal Pradesh) its aro- 
(1948), the distribution of this plant was matic root is added to food to give. it "celery 
mentioned from Kashmir to Simla. But, flavour". Jain et al. (1971) reported that the 

its distribution actually extends from Kash- Sanfals use this plant in ulcer of palate, in- 

mir to East of Kumaon. In Kashmir, it fantile d ~ s e n t ~  and menOrrhagia. 
has been reporred from Pushwari, in Bapand Uniyal & Chauhan (1971) reported that in 
val!ey, Kapoor et al. (1953) and in Kishen Himachal Pradesh, the roots are used as 

G a n g  valley, Hands et al. (q57). In Hima- in and are said to be 

chal Pradesh, Hattu, Dhaula Dhar range and used in and 
above Kangra valley, Stewart (1869) ; in Nar- stomach-ache. According to Shah & Joshi 

kunda, Collet (1921) and in Palchak and (1971) in Kumaon, the roots are used in 
Pani Hartu, Uniyal and Chauhan (197 1) ; in stomach troubles and the powder of the root 
Chamba Dist., Kapoor (Igs3) ; in Gorapt, is given to check vomiting and the food 
Gupra (1961). seasoned ,by the root is supposed to give 

In Uttar Pradesh, &lam valley, Strachey strengfh and vigour to after delivary* 

(I  906) ; in Dwali, Rao (I  960) ; Rajkharak, 
Dey et al. (1968) and in Pindari, Laspa & COLLECTION A ~ D  COMMERCE 

Milam, Shah & Joshi (1970). The root and rhizomes of A. glauca are 
In Kedarnath, at a distance of about 3 sold ,in the markets of Kurnaon & Garhwal 

miles in tho north-west, there is a small lake by the name of 'Gandherain' or 'Chora'. The 
known as 'Chorabari Tal'. According to inhabitants of montane region collect the 
local people, the surrounding slopes of this roots and rhizome before it starts snowing 
lake were full of 'Chora', and hence, the and dry them in shade where they become 
name was 'Chorabari Tal'. But, one of the hard. These %re cut into small pieces q to 
authors (Shah) visited the place in i 9 6 ~  and 7 cm and marketed at nearest towns. In 
found that there was no trace of the species. Himachal Pradesh, according to Gupta (1964, 
Due to indiscriminate collection by the local Uniyal & Chauhan (197 I) the drug has a 
inhabitants the species has been wiped out. moderate demand. 
The name of the place has recentlv been 
changed from Chorabari Tal to 'Gandhi PLANT 
Sarovar'. The plant is 1-1.5 m tall, stem stout, 

erect, grooved and fistular. Leaves .pin- 
MEDICINAL USES AND FOLKLORES nately divided, the basal ones are tersrate 

Kirtikar & Basu (1933) mention it as di- pinnate ; leaflets oval to ovate and irregu- 
uretic, diaphoretic, carminative, stimulant l a r ] ~  inucronulate-serrate ; upver sudace 
and emmenagogue ; Pandey (19691 in lep- dark green, lower glaucoue. Umbel corn- 
rosy, eczema, cough, gout, fever and as a pound and long stalked. Flowers white or 
blood purifier. purple. Fruits qlabrous, flattened. oblong 

The-drug is not only used in ayurveda 12 by 7 mrn. In young plants, the main 

6 
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mot comes out from the lower terminal of cell contents were performed by the method 
the mot stock and goa deep in the soil and given by Johansen (1940) and Kay (1938). 
by the time, the main root, map wither The ash and extractive values of the pow- 
away. The roat and root stock become thick dered drug were .determined according to 
and increase with the age. Flowering season the method given in I. P. (Ann. 1966). The 
is from July to September. powdered drug was studied microscopically 

and the behaviour of the powder on treat- 

MATERIAL AND METHOD ment with different chemical reagents were 
also noted. Prelimi.nary phytochemical Roots and root stocks of glauca work of ,he powdered drug was done. 

which are mmonlv used were orocured ~~~ , 
from different places of the country namely, 
Kumaon, Garhwal and Himachal Pradesh MACROSCOPICU CHARACTER 

and after confirming the authenticity, the Root: Thc root occurs in small p i e ,  
m a c n  and microscopical structures were 2-10 mm in diameter, cxtcrnally greyish 
studied. The microchemical' tests for the brown, surface is rough due to longitudinal 

rw: '-9.: Mixorsopied s:ructnre of the root: 1-2. Tmvcne wtion of the roor &.owing 
&tolls. Di-::ic reprnmtAtion of T. S, of root. 4. Oleo-min cavity. 5 a-8. Iwlatcd ele- 

rnlntg : 51-b. VareL. Sc-f. Fibm. 5g. Parenchyma. 



Pi@. 14g : Mlcracopical atruehue of the root no& : 1-2. 'hr- ~ctim-of the rcot-tfctkdcm'rs 
detailt. .S. .Diagr.mmtic rcprcmtaticm cf T. 8. of 8toek. 4.3. .Idatcd .elmcnts. a-b. Vepell. 

c. Rncheid. d g .  Fibre8. 
Cunb., Cambium ; Ck., Cork ; B. C., l$iihelid Cell ; L C Lidhcd Dclh ; M. R.. Melull R. 
01 .  C., Olto-min Cavi I F., Parenchyma ; Ph., Phi-; Phd., Phellodcrm ; Pi., pith;%, & 

8t8rChkna  ; V., V-Is ; Xy., Xylem ; Xy. Fib., Xylem Fibm. 



44 BULLERN OF THE BOTANICAL StfRt-~y OF INDIA [Vol. 16 

wrinkles, deep furrow, transverse cracks and 
remants of roots and root scars and, texture 
is spongy. Int'ernally it shows, a yellow 
porous ladiating wood with brown bark. 
practure is short and smooth and the frac- 
tured surface shows bark with numerous ra- 
dially arranged schizogenous oleo-resin 
cavities with brown or yellow content. The 
odour is characteristically aromatic ; the 
taste is sweet, pungent and bitter. 

Root stock : The root stock' appears in 
small. vertical and thick pieces, 5-20 cm 
long and I .oo to 3.5 cm in diameter. Exter- 
nally yellowish to greyish brown in colour, 
rough due to the presence of deep furrows, 
16ngitudinal wrinkles and transverse cracks, 
roots and remnants of roots and root-scars. 
It is frequently crowned with leaf or stem 
base. Fracture is hard and fibrous. The 
fractured surface shows the similar structure 
as that of root except that the pith is present 
in the centre. 

MICROSCOPICAL CHARACTER 
Rodt (Figs. 1-58}: The transverse section of 

root shows periderm consisting of 5-8 layers 
of thin walled yellowish-brown cork, a layer 
of phellogen and phelloderm. The latter is 
aomposed of thin walled' parenchyma, the 
cells of which are irregular ib shape with 
inter-cellular space and contain abundant 
starch grains. Some of these cells disinte- 
grate in the mature root forming irregular 
cavities. Schizogenous type of oleo-resin 
cavities are present in this region containing 
oil globules and, resin. Phloem is a wide 
zone, cone shaped and consists of sieve tubes, 
companion cells, phloem parenchyma trans- 
versed by medullary rays. Numerous schizo- 
genous oleo-resin cavities (lined by epithe- 

radiating wood is transversed by medullary 
rays. 'l'he ray cells are parenchymatous, 
multi-seriate and filled with starch grains. 
Sometimes these cells disintegrate and form 
cavities. Wood consists of vessels, tracheids, 
wood parenchyma and wood fibres, and oc- 
cupies the z/3rd of the section. The vefsels 
are large, drum-shaped or elongated, recti- 
culately thickened, the perforations being in 
the centre. The fibres are long, thick walled, 
lignified, pitted with their tapering ends 
pointed, chisel like or blunt. 

Root stock (Figs. 1-48): Root stock shows 
6-10 layered cork cells, followed by 3-4 lay- 
ers of phellogen and a wide zone of phello- 
derm. The cork consists of tangentially 
elongated cells with suberized walls. Phel- 
loderm consists of thin walled parenchyma 
in which schizogenous cavities are present. 
Phloem is cone shaped consisting of usual 
tissues but the cells are cellulosic in nature, 
traversed by parenchymatous medullary 
rays, which is wedge shaped and filled with 
starch grains. Numerous schizogenou~ oleo- 
resin cavities linedoby epithelial cells are pre- 
sent. These cavities are radially arranged 
and filled with yellowish contents. Cambium 
is 3-5 layered and the xylem is arranged in 
concentric layers and consists of vessels, 
tracheids, fibres and xylem parenchyma and 
traversed by medullary rays. Numerous 
tiers of wood fibres of varying lignification 
and vessels and tracheids are imbedded. 
The wood fibres vary greatly in extent of 
lignification and thickness of their walls. 
Pith is present in the centre consisting of 
thin walled parenchymatous tissue, in which 
schizogenous oleo-resin cavities, filled with 
yellowish contents of resin are present. 

Gal cells) are radially arranged in the phloem MICRO-CHEMICAL TEST 
parenchyma, containing yellowish or yel- The transverse section of the root and 
Iowish brown contents. The cells are cellu- root-stock when treated with H$O, and 
losic in nature, parenchymatous and filled . iodine become black showing the presence of 
with abundant starch grains. Cambium is starch. When treated with Sudan III and 
4-6 layered. The stele is diarch and the TV, the yellowish contents change to red 
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c ~ l ~ u r  showing the presence of oil and resin- BEHAVIOUR OF POWDERED DRUG ON TREAT- 
Prismatic crystals of calcium oxalate are MENT WITH REAGENTS DIFFERENT CHEMICAL 

present in the parenchymatous cells. 
The powdered drug on treatment with 

Measurements of individual cells znd tissccs of Angelica 
glauca different chemical reagents viz. Iodine, Fer- 

Plant Tisnres Microns ric chloride, Hydrochloric acid, Nitric acid, 
Rl~itomc 
Cork 20-50-63 by 8-13-20 shows a characteristic colour which have 
Phelloderm 13-25-30 by 10-20-25 been recorded in the Table-I. 
Phloem 15-25 by 15-25 
Secretory cavity 100-200-300-350 to 70-1 50-200-250 
Ray cells 13-25 by 5-8 TABLE' I 
Starch grains 5-10-13-18 in c'.iameter Behaviour of powdered d.mg on treatment with different 
Isolated elements Chemical reagents 
Fibre 300-450-650-1 100 by 10-20 Heagents Behauiour of p o w h  
Vessels 100-200-300-400 by 30-40-70-1 20 
Trachei& 200-300-350-400 by 10-30-40-50 Iodine (eq. sol.) Trxrs brcwn 
Fibre-tracheid 30C-3LO-400 L y 10-20-30 5% Ferric chloride Turns Blzck 

Root HCl (sp. gr. f .16) Dirty yellcw 

Cork Conc. HNOI (sp. gr. 1.42) Light rec!dish brcwn 
18-38-50-63 bv 10-13-25-33 

Cortex 30-60-80-100 by 30-60-80-100 
Phelloderm 30-38-50 by 15-20-25 PHYSICAL CONSTANTS 
Phloem 13-25-38 by 13-20-30 
Phloem ray 20-38-63-88 by 15-25-58 The total and acid insoluble ashes, the 
Wood ray 15-30-38-75 by 10-20-25-30 water soluble and alcohol soluble extractive 
Secretory cavity 70-1 50-250-300 by 50-100-200-250 
Cambium 18-20-25 bv 5-8-13 values of Angelica glauca were determined 
Isolated s ~ ~ m n t s  by the method given in I.P. (AM. 1966) and 
Vessels 150-350-400-550 by 30-50-80-100 
Fibres 300-350-400-600 by 10-20-30-40 the data are recorded in the Table-11. 
Tracheid 250-350 bv 30-40 
Thick walled 
parenchyma 80-180-250 by 10-2030 

Starch grains 5-8-13-15 in dizm. 
Crystals of calcium 
oxalate 30-70-100 by 20-30-60 

POWDER DRUG 

Powder is yellowish-brown in colour, aro- 
matic with sweetish and later bitter taste. 
Parenchymatous cells are first filled with 
yellow or reddish-brown colouring matter, 
also contain oil globules. Numerous schi- 
zogenous cavities with epithelial linings are 
present, vessels are fairly abundant and are 
mostly reticulately thickened. 

Starch grains are simple, oval to circular 
with hilum in the centre. 

TABLE I1 
Determination of Physical cccstrnts 

&cdniag6 * 
Total ash 7.083 
Acid inwluble seh 0.042 
Water insoluble extrrctive 23.2 
Alcohol roluble extractive 26.7 

*Each value is an average of three determiceticr-s. ". 
PRELIMINARY PHkTOCHEMICAL 

INVESTIGATION 

50 gm. of the drug powder was taken for 
the experiment and extractives were pre- 
pared in different solvents viz. petroleum 
ether, chloroform, alcohol and water. Each 
extract was tested for its constituents and 
the result is tabulated below: (Table 111). 

TABLE XI I 
Preliminary Phytochemical Tests or Angelica g h a  

Extract iw C o l m  Reducing Resin.- Alkal&i Sterol T m ' n  FComoid 
sugar 

~ r i e d  'Ftroleum Light - - $. $. - - 
ether extractive yellow 
Dried chloroform Light - + + + - - 
sol. extractive yellow 
Dried alcohot 'Light + - + + - - 
sol. extractive yellow 
Dried water aol. Light + r + + - - 
extractive brown 
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DISCUSSION 

In India two different species viz. Angel- 
ica glauca and A.  archangelica go 
under the same vernacular name 'Choraka'. 
However, roots and root stocks of both the 
species are indiscriminaiely sold in the drug 
market. Most of the uses and the properties 
of these two species are similar. Youngken 
(1950) has reported some salient pharmacog- 
nostic characters of the Angelica .archange- 
lica. There are certain characters which are 
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