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Comparative morphological studies of some Swertia species 
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Abstract 

Swertia chirayita (family Gentianaceae), source of important Indian Ayurvedic drug “chirata’’, is an 

imperative medicinal plant in Indian system of medicine known for its potent activity against malaria, 

liver-disorder, fever, gastrointestinal infection and diabetes. However, due to its high demand and 

scarcity, it is being frequently adulterated with other species of Swertia which are more readily available. 

Presently almost all the similar looking species of Swertia are marketed as ‘chirata’ without any rationale 

which is affecting the potency of the drug. These substitutes need to be identified through quick test for 

which a key of morphological characteristics has been prepared. Present studies focused on evaluating 

Swertia chirayita along with its four common adulterants by comparison of their morphological 

characteristics to distinguish genuine chirata from its adulterants. The study revealed the major 

distinguishing character amongst all the five Swertia species was based on difference in floral features, 

stem type and leaf shape. 

 

Keywords: Swertia chirayita, adulterants, authentification, morphology. 

 

Introduction 
Swertia chirayita (Roxb.) H. Karst a member of family Gentianaceae commonly known as 

“chirata” holds the most prominent position based on its medicinal potential [6]. Beside its uses 

in different traditional systems of medicine including Ayurveda, Unani and Siddha, its 

medicinal capabilities have also been described in the Indian pharmaceutical codex, as well as 

the British and American pharmacopoeias [5]. It is credited with tonic, febrifugal, laxative, 

stomachic, anthelmintic, anti-inflammatory, anti-diarrhoeal properties [1, 22] and also enjoys a 

special remedy in Western India for bronchial asthma as well as liver disorders [14]. The plant 

is native of temperate Himalayas reported to be found at an altitude of 1200-3000m from 

Kashmir to Bhutan and in Khasi hills in Meghalaya at 1200-1500m [ 4, 8] and can be grown in 

sub-temperate regions between 1500m and 2100m altitudes [ 7, 23]. Existing populations of this 

species are diminishing due to indiscriminate wild collection and as per International Union 

for Conservation of Nature and Natural resources (IUCN) criteria, Swertia chirayita has been 

categorised as critically endangered [12, 20, 24]. Natural populations of this species are rare in the 

wild to sustain its commercial demand leading to deliberate or inadvertent adulteration. This is 

due to ignorance on the part of the collector or unavailability of the genuine stock. Several 

other species namely S. angustifolia, S. corymbosa, S. decussta, S. hookeri, S. macrosperma, S. 

petiolata, S. lawii, S. paniculata, S. punctata, S. calycina, S. purpurasencs, S. bimaculata, S. 

ciliata, S. densifolia, S. japonica and S. frachetiana are being used intentionally or 

unintentionally as its adulterants which is affecting its potency [5, 13, 18, 21). Besides species 

belonging to genus Swertia, Swertia chirayita is also substituted by species like Andrographis 

paniculata (green chirata), Exacum tetragonum E. bicolor, E. pedunculatum and Slevolgia 

orientalis [14). Hence, it was felt to establish distinguishing features to ensure the correct 

identity of the drug used. Present study was carried to determine morphological profiles of S. 

chirayita, S. alata, S. cordata, S. angustifolia and S. purpurascens to establish the authenticity 

of S. chirayita which may help to a great extent for differentiating the genuine drug ‘chirata’ 

from its other allied species. 

 

Material and Methods 

Collection of Plant Material 

Swertia chirayita was obtained from the Medicinal and Aromatic farm at Shilly (Distt Solan, 

HP), S. alata as well as S. angustifolia were collected from Dharon Ki Dhar (Distt, Solan, HP) 

while S. purpurascens and S. cordata were collected from Hattu (Distt. Shimla, HP). 

Qualitative morphological studies were conducted as per standard taxonomic literature [10, 11, 16, 

17, 19]. The quantitative characters described were plant height, number of branches, number of 

prominent veins and leaf dimension etc. 
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Results and Discussion 
Medicinal plants have been used in all cultures as a source of 

medicine in crude form for their curative effects against a 

variety of mankind’s ailments. However, due to some 

morphological similarities and lack of correct identification, 

the crude drugs are often adulterated or substituted in trade, 

which results in the loss of drug efficacy. Correct 

identification of herbal drug is the foundation of the safe use 

of plant based products and without proper identification, the 

safe use of quality products cannot be guaranteed. Therefore, 

detailed morphological description of medicinal plants is 

essential step for solving the problem of adulteration thereby 

ensuring the correct identification of drug used. 

In present studies, distinguishing morphological features of 

Swertia chirayita as well as its adulterants species from genus 

Swertia have been studied in detail and presented in Table 

1&2. The details are supported by photographs of flowers 

(figures 1-5) and plants (figures 6-10) (Plate 1). As is clear 

from table 1 S. chirayita is a once flowering herb (pluri-

annual) with robust stem containing large pith while other 

four species i.e. S. alata, S. angustifolia, S. cordata, S. 

purpurascens are annual. Earlier authors have reported S. 

chirayita as annual [1, 25], biennial [10] or perennial [17]. During 

vegetative phase, Swertia chirayita can be distinguished from 

other species in having large sized radical leaves with purplish 

under surface arranged in rosette. Stem is distinctly 

quadrangular in S. alata, S. cordata, S. angustifolia and S. 

purpurascens whereas in case of S. chirayita it was round in 

the lower half but quadrangular in the upper half. The stem is 

purple colour in S. angustifolia, yellowish-brown in S. alata, 

yellowish-reddish purple in S. cordata and greenish-yellow in 

S. chirayita and S. purpurascens which was in conformity 

with earlier reports (Karan et al. [15] and Bhatia et al. [2]. 

Leaves are lanceolate in S. chirayita, ovate in S. alata, linear-

lanceolate in S. angustifolia, oblong in S. purpurascens and 

ovate-lanceolate in S. cordata. These findings are also 

supported by Karan et al. [15] and Bhatia et al. [2]. 

The most distinguishing features among these species are 

observed in their flowers (Plate 1 & figures1-5) which are 

tetramerous in S. chirayita, S. alata and S. angustifolia with 

four sepals and four petals. Whereas, S. cordata and S. 

purpurascens were pentamerous with five sepals and five 

petals. These observations are also in conformity with earlier 

reports [2, 3, 8, 9, 15]. The other major difference between S. 

chirayita and other species is the presence of a pair of nectar 

glands at the base of each petal lobe in the flower whereas in 

the case of latter, there is only one. Bisht et al. [3] have also 

reported similar observation in S. alata and S. chirayita. The 

gland was in the form of fimbriate pit covered by hairy flap in 

S. alata, naked horse- shoe shaped in S. purpurascens, 

prominent yellow viscid orbicular spot in S. cordata, 

conspicuous fringed boat shaped in S. angustifolia and 

glandular depression in S. chirayita. These species also differ 

on the basis of flower colour. The flowers (Plate 1 & figures 

1-5) were observed yellow-greenish in S. chirayita, purple-

whitish in S. angustifolia, purple-dark reddish in S. 

purpurascens, yellowish white in S. cordata and lurid-green 

yellow in S. alata. Among these species, Swertia 

purpurascens had particular distinguishing character in 

having dark purple coloured ring at the base of each corolla 

lobe. Inflorescence was observed to be leafy panicles in S. 

chirayita, corymbose panicle cyme in S. angustifolia and 

terminal biparous cyme in S. alata, S. purpurascens & S. 

cordata. Stem was distinctly quadrangular in S. alata, S. 

cordata, S. angustifolia and S. purpurascens whereas in case 

of S. chirayita it was round in the lower half but quadrangular 

in the upper half. Quantitative morphological description of 

all five Swertia species is given in table 2.  

 

Conclusion 

Several species of Swertia are exploited as raw material for 

different traditional medicines. Among them, S. chirayita 

(chirata) which is considered to be superior and actually 

required by the pharmaceutical industries is difficult to obtain 

in crude drug market in India. One of the main issues in its 

trade is adulteration with other species which are considered 

to be inferior in medicinal quality. Various substitutes of S. 

chirayita sold under the name of “chirata” need to be 

identified through quick tests for which a key of 

morphological characteristics has been prepared. The detailed 

morphological studies revealed that there are marked 

differences in morphological characters such as flowers 

(tetramerous in S. chirayita, S. alata and S. angustifolia; 

whereas, pentamerous in S. cordata and S. purpurascens) and 

stem (distinctly quadrangular in S. alata, S. cordata, S. 

angustifolia and S. purpurascens; whereas in case of S. 

chirayita it was round in the lower half but quadrangular in 

the upper half). S. chirayita had a pair of nectar glands at the 

base of each petal lobe in the flower whereas in other Swertia 

species there is only one. These detailed morphological 

observations can help in correctly identifying each Swertia 

species which may help to a great extent for differentiating 

the genuine ‘chirata’ drug from its other allied species.  
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 Table 1: Qualitative morphological features of Swertia species. 
 

Parameters 
Tetramerous species Pentamerous species 

S. chirayita S. alata S. angustifolia S. purpurascens S. cordata 

Habit 
Robust, branched, pluri- 

annual 
Annual herb Annual herb Annual herb Annual herb 

Stem 

Robust, single stemmed 

Bearing several lateral branches. 

Lower half circular becoming 

quadrangular above. 

Single stemmed, branched, 

winged, quadrangular, greenish-

brown. 

Single stemmed, branched, and 

narrowly winged, quadrangular, 

purplish at base greenish above. 

Branched, quadrangular, 

spreading, brownish yellow. 

Branched, quadrangular, 

winged, yellowish to purple in 

mature parts, green in tender. 

Leaves 

Broadly lanceolate, subsessile, 5 or 

7 nerved. Radical leaves large, 

conspicuous forming a dense 

rosette at base. Cauline leaves 

opposite and decussate gradually 

diminishing in size above. 

Simple, opposite, ovate, sessile, 

acute, decussate, 5-nerved, green. 

Simple, opposite, linear-

lanceolate, acute, decussate, 3-

nerved, green. 

Simple, opposite, sessile, 

glabrous, oblong, lanceolate, 

acute, 3-nerved, reticulate, 

multicostate, convergent, 

green. 

Opposite, sessile, decussate, 

sessile, ovate- lanceolate, 

acute, 5 or 7 nerved, reticulate, 

multicostate, convergent, 

green. 

Inflorescence 

Leafy panicles bearing solitary 

axillary, axillary or terminal 

clusters of 3-5 flowers. Peduncle 

quadrangular. 

Terminal cymes (biparous). Cymes in corymbose panicles. Terminal cymes (biparous). Terminal cymes (biparous). 

Flower 

Bracteate, pedicellate, complete 

bisexual, actinomorphic, 

hypogynous, lurid green, coloured 

(outside) purplish inside. 

Ebracteate, pedicellate, complete, 

bisexual, actinomorphic, 

hypogynous, yellowish-green, 

streaked purple. 

Ebracteate, pedicellate, 

complete, bisexual, 

actinomorphic, hypogynous, pale 

yellow or whitish, dark purple 

dotted. 

Complete, ebracteate, 

pedicellate, actinomorphic, 

bisexual, hypogynous, pale 

red purple. 

Complete, ebracteate, 

pedicellate, actinomorphic, 

bisexual, hypogynous, 

yellowish-white. 

Calyx 

Sepals four, gamosepalous, 

lanceolate, smaller than corolla, 

elongated at capsule maturation 

stage, sepal tip acute, green. 

Sepals four, gamosepalous, in two 

pairs of short and large sepals, 

lanceolate, green. 

Sepals four, gamosepalous, 

oblong-linear, green. 

Sepals five, gamosepalous, 

oblong, slightly smaller than 

corolla, valvate aestivation, 

green, inferior. 

Sepals five, gamosepalous, 

ovate-lanceolate, often larger 

than petals, green, inferior. 

Corolla 

Petals four, gamopetalous, ovate, 

greenish yellow tinged with purple 

at the margins. Two nectar glands 

at the base of each lobe, fringed 

with hairs, hairs extending upto 

half the length of corolla lobe. 

Petals four, gamopetalouos, ovate, 

blue or lurid green-yellow, darker 

dotted petals tinged with purple 

above the half of each corolla 

lobe, one green, fringed gland on 

base of each corolla lobe. 

Petals four, gamopetalous, 

oblong, pale blue or white, 

darker purple dotted above the 

half of each corolla lobe, one 

yellowish- green, conspicuous 

fringed gland on each corolla 

lobe. 

Petals five, gamopetalouos, 

ovate, pale red purple, purple 

ring at the base of corolla 

lobes, one horse shoe shaped 

gland on each corolla lobe. 

Petals five, gamopetalouos, 

ovate-lanceolate, yellow-white, 

margins marked with pale-

purple streaks, one yellowish 

gland on the base of each lobe, 

lobes oblong. 

Androecium 

Stamens four, epipetalous, 

alternipetalous, polyandrous, 

bithecous, inferior. 

Stamens four, epipetalous, 

alternipetalous, polyandrous, 

bithecous, inferior. 

Stamens four, epipetalous, 

alternipetalous, polyandrous, 

bithecous, inferior. 

Stamens five, epipetalous, 

alternipetalous, polyandrous, 

bithecous, inferior. 

Stamens five, epipetalous, 

alternipetalous, polyandrous, 

bithecous, inferior. 

Gynoecium 

Bicarpellary, syncarpous, 

unilocular, parietal placentation. 

Stigma bifid, style slender, 

superior. 

Bicarpellary, syncarpous, 

unilocular, parietal placentation, 

stigma bifid, superior. 

Bicarpellary, syncarpous, 

unilocular, parietal placentation, 

stigma bifid, superior. 

Bicarpellary, syncarpous, 

unilocular, parietal 

placentation, style elongated, 

stigma linear, superior. 

Bicarpellary, syncarpous, 

unilocular, parietal 

placentation, bifid stigma, 

superior. 
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Table 2: Quantitative morphological features of Swertia species. 
 

Parameters 
Tetramerous species Pentamerous species 

S. chirayita S. alata S. angustifolia S. purpurascens S. cordata 

Plant height 94-124cm (108.4 9.87cm) 39.5-75cm (55.9  5.390cm) 24.6 - 51.5cm (40.1  0.79cm) 28.5- 65cm (45.25 1.20cm) 21- 70cm (38.08  3.87) 

No. of branches 15-34 (20  2.15) 8-20 (13  1.27) 2- 9 (5.4  0.20 ) 10-25 (15.1  00.55 ) 8- 25 (13.8  1.41) 

Basal Leaves 

Length 

Breadth 

No. of veins 

 

6.40-17.50 cm (9.97  0.33cm) 

2.50-6.60cm (4.37  0.17cm ) 

7 (7  0) 

 

2.30- 5.50cm (3.44  0.11cm) 

1.00- 2.90cm ( 1.94  0.06cm) 

5 (5  0.16) 

 

1.70- 5.00cm (2.97  0.31cm) 

0.30-1.30cm ( 0.59  0.008cm) 

3 (3  0 ) 

 

27- 6.10cm (3.72  0.03cm) 

0.70- 2.10cm (1.12  0.01cm) 

3 (3  0 ) 

 

1.6- 4.4cm (3.04  0.10cm) 

0.6- 3.6cm (2.20  0.07cm 

5 or 7 (5.46  0.181 ) 

Middle Leaves 

Length 

Breadth 

No. of veins 

 

4.00- 19.70cm ( 8.98  0.30cm) 

2.30- 4.60cm (3.47  0.11cm ) 

5 ( 5 0 ) 

 

3.10- 5.90cm (4.52  0.14cm) 

1.30- 3.20cm (2.40  0.08cm) 

5 ( 5  0 ) 

 

3.00- 6.10cm ( 4.21  0.03cm) 

0.10-0.90cm ( 0.60  0.00cm) 

3 ( 3  0) 

 

3.10- 2.60cm ( 4.22  0.03cm) 

0.70- 2.00cm ( 1.12  0.01cm 

3 ( 3  0) 

 

1.6- 6.0cm (3.53  0.12cm) 

0.60- 4.50cm ( 2.43  0.08cm) 

5 or 7 ( 5.40  0.181 ) 

Top leaves 

Length 

Breadth 

No. of veins 

 

2.50-7.40cm (4.33  0.11cm) 

1.00-3.00cm (3.47  0.14cm) 

5 or 7 (6  0.20 ) 

 

1.20- 4.10cm (2.63  0.09cm) 

0.30- 2.50cm (1.10  0.03 cm) 

3 or 5 (4.6  0.16 ) 

 

1.40- 4.80cm ( 3.09  0.03cm) 

0.15-0.90cm ( 0.48  0.007cm) 

1 or 3 (2.33  0.031cm) 

 

1.40- 3.70cm (2.54  0.02cm) 

0.10- 0.90cm (0.54 0.006cm) 

3 ( 3  0) 

 

1.50- 4.50cm (2.31  0.08cm) 

0.50- 2.50cm (1.60  0.05cm) 

5 or 7 (5.06  0.16) 

Flower 

Diameter 

Length 

Pedicel length 

 

9.2- 11.5mm (10.3 0.5mm) 

8.0- 9.3mm (8.6  0.3mm) 

4.9-5.7mm (5.3 0.3mm ) 

 

10.5-14.0mm (12.8 0.3mm) 

6.5- 10.0 mm (8.2 0.3mm) 

4.5- 8.5mm (7.5 0.4mm) 

 

9.0- 12.0mm (10.5 0.3mm) 

6.0- 7.2mm (6.6  0.4mm) 

5.0- 7.0mm (6.5  0.2mm) 

 

8.1- 9.6mm (8.8  0.4mm) 

3.5- 7.5mm (6.1  0.5mm) 

6.5- 8.7mm (7.6  0.4mm) 

 

3.5- 9.5mm (7.1  0.4mm) 

7.0- 10mm (8.5 0.5mm) 

8.0- 7.0mm (7.7 0.3mm ) 

Sepals 

Number 

Length 

Breadth 

 

4 

5.3- 6.1mm (5.2 0.10mm) 

1.0-2.0mm (1.6 0.07 mm) 

 

4 

6.0- 14. mm (10.2  0.27mm) 

1.0- 2.0mm (1.8  0.05 mm) 

 

4 

7.0- 8.2mm (7.5 0.19mm) 

1.0- 2.0mm (1.8 0.04mm) 

 

5 

5.0- 6.8mm (5.8 0.2mm) 

1.3- 2.5mm (1.8  0.04mm) 

 

5 

8.0- 12.0mm (10.6  0.2mm) 

2.0- 3.0mm (2.5  0.06mm) 

Petals 

Number 

Length 

Breadth 

 

4 

6.2- 7. mm (6.80.20 mm) 

2.7- 3.2mm (2.9 0.04mm) 

 

4 

5.0- 10mm (7.6  0.19mm) 

1.0- 3.0mm (2.4  0.06 mm) 

 

4 

7.0- 8.0mm (7.4 0.19mm) 

2.0- 3.0mm (2.4 0.07mm) 

 

5 

5.7- 7.0mm (6.2 0.2mm) 

2.0- 3.0mm (2.5  0.06mm) 

 

5 

6.0- 9.0mm (7.7  0.2mm) 

2.0- 3.0mm (2.4 0.06mm) 

Androecium 

No. of stamens 

Filament length 

Anther length 

Stamens length 

 

4 

3.8- 4.2mm ( 4.0 0.10mm) 

1.0- 1.4mm (1.1 0.02mm) 

4.9- 5.7mm (5.2 0.10mm) 

 

4 

3.0- 4.0mm (3.4 0.09mm) 

1.1-2.3mm (1.7 0.14mm) 

4.2- 6.3mm (5.1  0.20mm) 

 

4 

2.0- 3.6mm (3.2 0.08mm) 

1.0- 2.2mm (1.6 0.03mm) 

3.0- 5.8 mm (4.6 0.10mm) 

 

5 

4.0- 4.8mm (4.4 0.09mm) 

1.0- 1.5mm (1.3 0.04mm) 

5.2- 6.3mm (5.7  0.12mm) 

 

5 

3.5- 5.0mm (4.2  0.10mm) 

1.0- 1.12mm (1.0  0.02mm) 

4.5- 6.1mm (5.2  0.13mm) 

Gynoecium 

No. of carpels 

Style length 

Ovary length 

Pistil length 

 

2 

1.2- 2.0mm (1.5  0.0.7mm) 

2.6- 3.0mm (2.7 0.07mm) 

3.8- 5.0mm (4.2 0.10mm) 

 

2 

2.0- 3.0mm (2.3  0.06mm) 

1.0-2.5mm (1.9  0.05 mm) 

3.0-5.4mm (4.3  0.11 mm) 

 

2 

2.1- 3.2mm (2.7 0.09mm) 

1.1-2.2mm (1.52 0.04 mm) 

3.2- 5.4mm (4.4 0.13mm) 

 

2 

2.2- 2.6mm (2.4  0.11mm) 

1.0- 2.2mm (2.4 0.06mm) 

3.2- 4.8mm (4.1 0.17mm) 

 

2 

2.0-2.5mm (2.3  0.08mm) 

2.5-3.1mm (2.3  0.06mm) 

4.5- 5.6 mm (5.1  0.14mm) 

Values in parentheses are Mean  S.E 
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Fig 1-5: Flowers of S. alata (1) S. angustifolia (2) chirayita (3) S. cordata (4) S. purpurascens (5). 

Fig 6-10: Plants of S. alata (6) S. angustifolia (7) S. chirayita (8) S. cordata (9) S. purpurascens (10). 
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