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ABSTRACT

Aim: The aim of present study is to evaluate the pharmacognostic, phytochemical and some
biological studies on Swertia chirata.

Methodology: Microscopic evaluation, fluorescence analysis, TLC, FTIR and HPLC techniques
used for standardization of Powder and crude extract of S. chirata. Biological studies were
performed in vitro through haemagglutination on all positive and negative blood groups at the dose
of 5 mg/ml, 2.5 mg/ml, 1.25 mg/ml, 0.625 mg/ml and 0.3125 mg/ml and brine shrimp bioassay at
the doses of 1000, 100 and 10 pg/ml.

*Corresponding author: E-mail: mehjbn1l@gmail.com;
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showed no lethality.
Conclusion:

Results: Microscopic examination of powder of S. chirata showed important diagnostic features of
the plant. The reactions with chemical reagents showed positive results for the presence of
triterpenes, tannin, alkaloids, carbohydrate and sterols while the tests for saponins and protein
were negative indicated the absence of these components. The fluorescence analysis of powder of
S. chirata was observed under ordinary light and UV light at 254 nm and 366 nm. TLC, FTIR and
HPLC analysis indicated the presence of active constituents in crude extract. The results of
haemagglutination activity showed that the drug has highest response (agglutination activity)
against B" and O" blood groups that is 80% at the concentration of 5 mg/ml. The cytotoxicity test

Phytochemical evaluation provides standardization knowledge of S. chirata. Due to
presence of triterpenes and alkaloids. S. chirata may be used for therapeutic purposes.
Haemagglutination and cytotoxic results indicated the safety profile of S. chirata.

Keywords: Swertia chirata; brine shrimps; FTIR; microscopic study; TLC; HPLC; haemagglutination.

1. INTRODUCTION

Nature has provided a huge number of medicinal
plants which were used in different ailments. This
approach of treatment has gained immense
popularity especially in subcontinent so it is
necessary to investigate the pharmacognostic
and phytochemical characteristics of medicinal
plants [1].

Swertia  chirata  Buch-Ham (Family -
Gentianaceae) is also known as Haima, kirata
Tikta, Nidrari, Ramasenka, kairata in Sanskrit, in
urdu language it is called Chiravata, Chireta in
Bengal and in arabic and Farsi called as
Qasabuzzarirah. Its anthelmintic, hypoglycemic,
antipyretic and bitterness properties due to
presence of amarogentin. Different herbal drugs
of chirata are used as antipyretic, hypoglycemic,
antibacterial and antifungal drugs [2]. It contains
xanthones, which possess anti-inflammatory,
CNS stimulant, antiplatelet, anti-cancer, anti-
fungal and antimalarial activities [3]. It is a
remedy for ulcers, gastrointestinal diseases, skin
diseases, cough, hiccup, liver and Kidney
diseases, Neurological disorders, and urogenital
tract disorders. Also used as purifier of breast
milk, and as a laxative and carminative [4-5].

Swertia chirata provides us new lead molecules
for the development of drugs against various
pharmacological targets [1]. Keep in view a
number of phytochemical and biological
information  [1-2] regarding S. chirata,
standardization studies along with cytotoxic
activity have been performed.

2. MATERIALS AND METHODS

2.1 Collection and ldentification of Plant
Material

The aerial part of Swertia chirata were collected
from local market Karachi Pakistan. The plant

sample were identified and deposited in
Department of Pharmacy, University of Karachi
(voucher no. AW2011-3) [6]. The plant samples
were air-dried and ground into uniform powder
using milling machine. Powder material was
macerated with methanol for 15 days at room
temperature. The methanol extract was then
filtered and evaporated under reduced pressure
in rotary evaporator glycerin to obtain a crude
extract as thick gummy mass [7]. All the
chemicals were obtained from Merck and the
glass wares was made of Pyrex.

2.2 Microscopic Studies

Microscopic examination of powder drug was
done under the light microscope Olympus (10X)
with the help of chemical reagents as chloral
hydrate (10%), (50%) and iodine (5%) [8].

2.3 Phytochemical Screening

Phytochemical examinations were carried out for
plant extracts as per the standard methods.

2.3.1 Test for triterpenoids

Liebermann Burchard test: Crude extract was
mixed with few drops of acetic anhydride, boiled
and cooled concentrated sulphuric acid was then
added from the sides of the test tube and
observed for the formation of a brown ring at the
junction of two layers. The formation of deep red
color in the lower layer would indicate a positive
test for triterpenoids [9-10].

2.3.2 Test for tannins

Ferric chloride Test: 2 ml of freshly prepared
ferric chloride solution was added to 2 ml of the
concentrated extract. Formation of dark blue or
green or black colour indicates the presence of
tannins [11-12].
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2.3.3 Test for saponins

Froth test: 2 ml of the extract was mixed with 20
ml distilled water in a graduated test tube and
shaken well for 10 minutes. Formation of thick
froth of about 1 cm indicates that the sample
contains saponins [11-12].

2.3.4 Test for alkaloids

Dragendorff test: Mixture of methanol extract
and water acidified with HCI and few drops
of Dragendorff reagent, orange precipitate
indicating presence of alkaloids [11-12].

2.3.5 Test for carbohydrates

Fehling’s test: 1 ml each of Fehling’'s solution A
and B were mixed and boiled for one minute.
Equal volume of the extract was added and then
boiled in a water bath for about 5 minutes.

Formation of reddish brown colour indicates the
presence of reducing sugar [11-12].

2.3.6 Test for sterols

Liebermann-Burchard Test: 2 ml of the extract
was mixed with a few drops of acetic anhydride.
It was boiled and cooled and concentrated
sulphuric acid was added along the sides of the
test tube carefully. A brown ring at the junction of
two layers and the upper layer turning green
indicates the presence of sterols [9-10].

2.3.7 Test for proteins

Xanthoproteic test: The methanol extract was
mixed with few drops of concentrated nitric acid
and then yellow colour indicates the presence of
proteins [12-13].

2.4 Florescence Analysis

Florescence analysis under UV light is
characteristic for a drug. Drugs and the
constituents present in drug emit specific colour
when they are exposed to UV radiation. Chirayita
treated with different chemical reagents and
colours were observed under ordinary light, UV
254 nm and 366 nm [14].

2.5 Solvent Fractionation

Crude methanol extract (8 g) was fractioning
with equal volumes of water and ethyl acetate,
then ethyl acetate fraction with 0.5 g crude
extract obtain after freeze drying ,then aqueous

layer again fractioning with chloroform then
chloroform fraction with crude extract obtained
then again aqueous layer fractionate with n-
butanol. After air drying samples were obtained

[7].
2.6 Thin Layer Chromatography

TLC is a simple, quick, and inexpensive
procedure that gives the researchers a quick
answer as to how many components use in a
mixture. TLC is also used to support the identity
of a compound in a mixture. The Rf value of
spots was determined by the given formula:

Rf value = Distance travelled by the
Spot/Distance travelled by the Solvent.

Rf of a compound is compared with the Rf of a
known compound for the confirmation of purity
and identity of isolated compound. Additional
tests involves in this procedure like spraying of
phytochemical screening reagents, which cause
colour changes according to the phytochemicals
existing in a plant extract. These colours were
observed by viewing the plate under the UV light.
This has also been used for confirmation of purity
and identity of isolated compound [15].

2.7 FTIR

It is a technique which is used to obtain an
infrared absorption, emission, photoconductivity
or Roman scattering of a solid, liquid or gas.
FTIR Spectrometer collects spectral data in a
wide spectral range [16].

2.8 HPLC

2 g of methanol extract was dissolved in 10 ml of
methanol, with the help of sonicator at 40C for
30 min. The sample was filtered through the 0.45
mm filter paper with the help of Sunnix filtering
assembly. HPLC was performed using a
Shimadzu HPLC (Detector: SPD 20A, Pump: LC
20AT, Auto-sampler: SIL 20A, System Controller:
CBM 20A and HPLC Column Manufacture:
Waters y Bondapak C18 3.9 x 300 mm). The
system was operated at room temperature
(20C), the injection volume was 20 ul, and the
detection wavelength was 225 nm [17].

2.9 Haemagglutination Activity

Haemagglutination test is used to determine the
toxic effect of drugs or chemicals on different
blood groups (A", B, AB*, 0", A", B, AB’, 0). In
brief, 0.1 gm crude extract (S. chirata) was
dissolved in 20 ml of distilled water then series of
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dilutions 1:2, 1:4, 1:8 and 1:16 were prepared.
For preparation of dilution and buffer classical
method was used (Muhammad 2006). Samples
of human blood groups were obtained from
Hussaini Blood Bank, Karachi, Pakistan. RBCs
were obtained by simple centrifugation of the
blood samples and 2% RBCs suspension was
prepared in phosphate buffer. Agglutination
activity was observed in a series of dilutions of
plant extract against four blood groups. For this
purpose 1 ml of each was added to 1 ml of 2%
suspension of RBCs in a test tube then
incubation in a water bath at 25°C.
Simultaneously control sample also run with
tested samples. Sedimentation of RBCs at the
bottom of test tube indicated negative activity of
the extract where as granular deposition of RBCs
showed positive action [18].

2.10 Brine Shrimp Bioassay

Samples of three different concentrations 10,
100, 1000 mg/ml of methanol extract of S. chirata
were prepared. Brine shrimps (Artemia salina)
nauplii were hatched in a tank. 30 shrimps were
added in each sample vial and then sea water
was added to make 5 ml. Later on dry yeast
suspension was added as food to each vial
including control. The vials were kept for 24 hrs
then active nauplii were counted and death
percentage was calculated at each dose and
analyzed data with Finney computer programme
in order to determine LDs, values [19].

3. RESULTS

3.1 Microscopic  and

Examination

Phytochemical

Microscopic examination of powder of aerial part
of S. chirata revealed different identifying
features presented in Fig. 1. Phytochemical
screening of S. chirata was done with crude
extract which showed presence of triterpenes,
tannins, alkaloids, carbohydrate, sterols and
absence of saponins and protein (Table 1).
Specific colours were observed in fluorescence
analysis of powder drug of S. chirata (Table 2).

Crude methanol extract of S. chirata was
fractionated into ethyl acetate, chloroform, n-
butanol and aqueous fraction (Scheme 1). Thin
layer chromatography of S. chirata methanol
extract, ethyl acetate, chloroform, n- butanol and
aqueous fractions were performed in two solvent
system (ethyl acetate-methanol-water in the ratio
of 100:16.5:13.5 and chloroform—methanol-water
in the ratio of 80:20:2). The TLC plates were
observed under UV light a 254 nm and 366 nm.
Rf values were measured after spraying with
Vanillin-Sulphuric acid reagent (Tables 3a and
3b).

FT-IR analysis of methanol extract of S. chirata
indicated the presence of -OH, C-H, benzene
ring and C-O-C groups (Fig. 2). HPLC analysis
was made at 225 nm indicated the presence of
peaks at 1.583, 2.059, 2.483,3.565, 4.081,
5.432, 7.084, 10.173, 29.78 and 52.481 minutes

(Fig. 3).

3.2 Haemagglutination and Brine Shrimp
Bioassay

The agglutination activity of crude extract of S.
chirata was examined at concentrations of 5 2.5,
1.25, 0.625 and 0.3125 mg/ml against various
groups of human erythrocytes. The results were
presented in Fig. 4a and 4b. The extract
possessed significant agglutination activity at
5 mg/ml especially with O and B* blood
groups. The extract exhibited medium effect at
2.5 mg/ml and low effect at 1.25 mg/ml| against
different blood groups. However, at concentration
of 0.3125 mg/ml no sign of agglutination
observed except with AB* and AB  blood
groups.

The toxicity of methanol extract of S. chirata was
performed by brine shrimp bioassay at three
concentrations 10, 100 and 1000 pg/ml and
etoposide is used as standard drug. The toxic
effect was evaluated in terms of death of larvae.
These observations showed that S. chirata
extract did not produce any lethality for larvae
(Table 4).

Table 1. Identification of chemical constituents of S. chirata
Chemical composition
Triterpenes Tannin Saponin Alkaloids Carbohydrates Proteins Sterols
+ + - + + - +

+ = Present; - = Absent
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O7/14/2014

Fig. 1a. Stem with Xylem Fig. 1b. Spiral Xylem Fig. 1c. Xylem Vessel with
Vessels Vessel annular thickening

Fig. 1d. Raphides Fig. 1e. Epidermal cells Fig. 1f. Oil cell

Fig. 1g. Parenchymatous Fig. 1h. Sclerenchymatous Fig. 1i. Fiber
cells cells

Fig. 1j. Cork cell Fig. 1k. Sclereid Fig. 1l. Starch grains
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#

Fig. 1m. Trichome Fig. 1n. Stone cell

Fig. 1(a-0). Microscopic examination of powder of

Table 2. Fluorescence analysis of powder of

Fig. 1o0. Tannin

S. chirata (Aerial parts)

S. chirata

S. Protocol Observations under

no. Ordinary light UV, 254 nm UV, 366 nm

01 Dry powder as such Blackish green Dark green with white  Light green with

spot white spot

02 Powder treated with 1.0 N Green Greenish black Greenish black
NaOH in MeOH

03 Powder treated with 1.0 N Brownish black Dark Green Green
HCI

04 Powder treated with 1.0 N Dark green with Dark green with black  Blackish green
NaOH in H,O black spot spot

05 Powder treated with 50% Dark brown Dark green with black  Blackish green
HNO; aqueous spot

06 Powder treated with 50% Greyish black Dark green Greenish yellow

H,SO, aqueous

Ethyl acetate layer

Crude extract (8 g) + water and ethyl acetate equal

volume

(0.59)

Agqueous layer
+CHCI; (chloroform)

|

|

CHCI; layer (0.25 g)

Scheme 1. Fractions of crude methanol extract of

Aqueous layer
(1.44 g)

}

Aqueous layer
+ butanol

!
! '

n-butanol layer
(0.319)

S. chirata
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Swertia chirata crude extract

and its fractions

Solvent Spray Test Rf value of color Rf value of color
system reagent  drug spots at 254 nm spots AT 366 nm
1 2 3 4 5 1 2' 3 4' 5
Ethyl Vanillin-  Crude 0.15 036 049 0.73 0.38 051 0.7 0.85 -
acetate- Sulphuric  extract
Methanol- acid Ethyl acetate 0.35 0.4 0.7 - 039 059 082 - -
Water Chloroform 0.17 04 0.86 - 036 0.77 - - -
(100: 16.5: n-Butanol 0.13 0.26 038 - 0.2 0.38 - - -
13.5) Aqueous 015 0.25 - - 015 025 035 - -
Table 3b. Thin layer chromatography of  Swertia chirata crude extract and its fractions
Solvent Spray Test Rf value of color Rf value of color
system reagent drug spots at 254 nm spots at 366 nm
1 2 3 4 5 1' 2' 3 4' 5
Chloroform  Vanillin- Crude 073 083 089 095 - 049 055 012 - -
-Methanol-  Sulphuric  extract
Water acid Ethyl acetate 043 053 083 08 - 040 065 095 - -
(80: 20: 2) Chloroform 0.73 084 09 - - 060 069 084 - -
n-Butanol 085 093 - - - 075 081 092 - -
Aqueous 056 066 0.75 - - 008 089 095 - -
Table 4. Brine shrimp lethality bioassay of  S. chirata
DOSE No. of shrimps No. of survivors LDso (ng/mL) Std. drug LDso (Hg/mL)
(Mg/mL)
1000 30 30
100 30 30 . Etoposide 7.4625
10 30 30
100 metmenaniingy
i % -—-—-——m_;f—*——x_ll
1 / 1
| \ ;%3 :
81 & P
g a]- C-H J:‘:l ! }"\‘
£ i o A W |24
: ™ S 5 s '
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! e | |
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‘Warenumbers [om-1)
Fig. 2. FTIR of methanol extract of ~S. chirata
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4. DISCUSSION

Swertia chirata has been used for various
ailments. Nowadays adulterated herbal drugs
were available in the market. Similarly a method
has been developed for large scale production of
S. chirata [20] therefore, for safety and efficacy of

herbal formulation, standardization of raw
material must  be  done. Microscopic
characteristic of powder drug is useful to

determine and establish the identity and quality
of the plant. Beside microscopic examination
preliminary phytochemical screening,
Fluorescence analysis, TLC, FTIR and HPLC
analysis were added authentication and quality
control of S. chirata.

100000- e
. T

5432 /RT5.432

The powder microscopy of whole plant showed
the presence of xylem vessels, raphides,
parenchymatous cells, cork cells, oil cells,
epidermal cells, sclencymatous cells, sclereid,
trichomes, fibers, stone cells, starch grain.
Rastogi et al. (2008) reported that S. chirata can
be identified due to presence of two different
types of trichomes, groups of angular shape
parenchymatous cells with stomata, oil cells,
pitted or without pitted parenchymatous cells,
wavy outlined pitted cells and prismatic
crystals [21]. Wavy parenchymatous and
angular parenchymatous cells with stomata also
seen.

75000~ ;
|
I
bl
50000~ %'
1 o
&3
] ‘inw; g g e
1 E3 s g o
25000 1%” | é z £ =
1 R 2 e g z
1rWYL 8 5 & N
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077' ‘
0 10 20 30 40 50 60
min
Fig. 3. HPLC of methanol extract of S. chirata
A+
B+ 80+
o+ —
/A
AB+ 60
% of
° 40-
response
20+
0,
5 25 1.25 0.625 0.3125
Concentration mg/ml

Fig. 4a. Agglutination activity of methanol extract

of S. chirata against A*, B", 0", AB” blood

groups
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Fig. 4b. Agglutination activity of methanol extract

of S. chirata against A°, B, O, AB™ blood

groups

Phytochemical screening of S. chirata was done
with crude extract and powder which showed
presence of triterpene, tannin, alkaloid,
carbohydrate, sterols and absence of saponin
and protein. The phytochemical tests of the
extracts showed the presence of tannins,
alkaloids, glycosides and flavonoids in methanol
extract and only tannins and glycosides were
present in aqueous extract [22]. The
fluorescence analysis was done and observed
under day light and UV light. These observations
were helpful to find out the presence of any
adulterants.

The fingerprint profile for evaluating the purity &
quality of ayurvedic formulations, thus helpful as
a reference in standards of pharmacopoeia Garg
et al. [4]. Crude extract of S. chirata was
fractionated into ethyl acetate, chloroform, n
butanol and aqueous fractions. TLC technique
has been applied for the separation of different
compounds in fractions and crude extract of
Swertia chirata. The number of spots showed
that highest compounds present in methanol
extract of plant.

In FT-IR spectrum of methanol extract of S.
chirata showed the presence functional groups
such as —OH, 2908.97 (>C-H), 1617.71-1388.88
(benzene ring) and 1045.63 (>C-O-C<). IR
spectral study of the alcoholic extract of S.
chirata by Latif and Rehman [23] also showed
major characteristic peaks at 3448.93 and
2941.47(cm-Y). HPLC analysis revealed the
presence of chemical constituents in methanol
extract of S. chirata. These spectral analyses
provide the authentication of crude extract of

S. chirata along with powder drug microscopic
diagnostic features.

Haemagglutination activity of crude extract of S.
chirata showed mild protein denaturation at high
concentration (5mg/ml). Traditionally S. chirata
was used as a blood purifier and for treating
many ailments [20], Literature also reported that
it has a significant thrombolytic activity [24]. In
addition, this activity provides knowledge about
the dose response to an individual based on
blood groups.

Cytotoxic  screening is the  preliminary
investigation for formulation of anticancer drug.
Brine shrimp bioassay was performed to
investigate the toxicity of methanol extract of S.
chirata. In Present study different concentrations
of crude extract did not produce any lethality for
larvae. LCg, values of rectified spirit extract of
stem of the S. chirata and pure compound were
found to be 80.50 pg/ml and 10 pg/ml
respectively by Sultana and Ahmad [25].
According to Rahman et al. [26] ethanol extract
of stem and leaf of S. chirata showed no
significant cytotoxicity with LC50 >5000 pg.

5. CONCLUSION

S. chirata is a potential source of useful natural
constituents. This study gives information about
the authentication and presence of natural
constituents in the crude methanol extract and
the powder. Haemagglutination and cytotoxic
results may help in dose/concentration
adjustment  for biological applications of
S. chirata.



Mehjabeen et al.; EJMP, 18(3): 1-11, 2017; Article no.EJMP.31958

CONSENT

It is not applicable.
ETHICAL APPROVAL

It is not applicable.
COMPETING INTERESTS

Authors have declared that no competing
interests exist.

REFERENCES

1. Tabassum S, Mahmood S, Hanif J, Hina
M, Uzai B. An overview of medicinal
importance of Swertia chirayita. Int. J.
Appl. Sci. and Tech. 2012;2(1):298-304.

2. Joshi P, Dhawan B. Swertia chirayita — an
overview. Curr Sci. 2005;89(4):635-640.

3. Banerjee S, Sur TP, Das PC, Sikdar S.
Assessment of the anti-inflammatory
effects of Swertia chirata in acute and
chronic experimental models in male
albino rats. Indian J. Pharmacol. 2000;32:
21-24.

4, Garg DS. (Editor-in chief) Dhanvantri-
Banaushdhi Vishesh Ank. Dhanvantri
Karyalaya, Vijaygarh, Aligarh: India. 1965;

3:94.

5. Sharma PV, Dravyaguna-Vijnana.
Chaukhambha Bharti Academy, Varanasi:
India. 1986;2.

6. Asma Wazir, Mehjabeen, Jahan N,
Sherwani SK, Mansoor Ahmad M.
Antibacterial, antifungal and antioxidant
activities of some medicinal plants. Pak. J.
Pharm. Sci. 2014;27(6):2145-2152.

7. Mehjabeen, Ahmad M, Mahayrookh,
Jahan N, Rehman AB, Muhammad S,
Obaidullah. Antidiarrhoeal, anti-
inflammatory and analgesic activities of
Symplocos racemesa roxb. Bark. Pak. J.
Pharm. Sci. 2014;27(6):2221-2226.

8. Shazia S, Mir AK, Mushtaq A, Asghari B,
Muhammad Z, Zabta KS. Authentication of
herbal medicine neem (Azadirachta indica
A Juss) by using taxonomic and
pharmacognostic techniques. Pak J Bot.
2011;43:141-150.

9. Raman N. Phytochemical technique. New
Indian Publishing Agencies: New Delhi.
2006;19.

10

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Harborne JB. Phytochemical methods.
New Delhi: Springer (India) Pvt. Ltd.
2005;17.

Thiwari P, Kumar B, Kaur M, Kaur G,
Kaur H. Phytochemical screening and
extraction: A review. Inter. Pharma. Sci.
2011;1(1):92-106.

Sofowora EA. Phytochemical assays in
medicinal plants and traditional medicine
in Africa. 3 Edition, Spectrum Books
Limited, Nigeria. 1993;150- 153.

Trease GE, Evans WC. Pharmacognosy,
11" Edn. Bailliere Tindall, London. 1989;
45- 50.

Kokoski CJ, Kokoski RJ, Slama FJ.
Fluorescence of powdered vegetable
drugs under ultraviolet radiation. J Am
Pharm Ass. 1958;47(10):715-7.

Jork H, Funk W, Fishcer W, Wimmer H.
TLC reagents & detection methods-
physical & chemical detection methods:
Fundamentals, Reagents. I, la &1 b.
Wiley, NY. 1990 & 1994.

Yamuna Devi M, Wesely EG, Johnson M.
Chromatographic Studies on the Tannins
of Aerva lanata (L.) Juss. Ex Schultes,
IOSR. Journal of Pharm. 2012;2(1):41-51.
Anwar M. The pharmacognostic and
pharmacological studies on medicinal
valued herbal drugs, Erythrina variegata
var. orientalis, Matricaria chamomilla,
Psoralea corylifolia and Chenopodium
album. Ph.D. Thesis, Department of
Pharmacognosy, University of Karachi,
Pakistan; 2006.

Muhammad N. Phytomedical investigation
and standardization of some indigenous
medicinal plants of Malakand Division,
Datisca cannadina, Gratiola officianalis
and Scrophularia nodosa. Ph.D. Thesis,
University of Karachi, Karachi, Pakistan;
2006.

Meyer BN, Ferrigni NR, Putnam JE,
Jacobsen LB, Nichols DE, McLaughlin JL.
Brine shrimp: A convenient general
bioassay for active plant constituents.
Planta Med. 1982;45:31-34.

Pant M, Bisht P, Gusain MP. In vitro
propagation through axillary bud culture of
Swertia chirata Buch-Ham ex Wall: An
endangered medicinal herb. Int. J. Integra.
Bio. 2010;10(1):48-53.

Rastogi S, Khatoon S, Pandey MM, Rathi
A, Rawat AKS, Mehrotra S. Evaluation of
Ayurvedic compound formulations 2-Palas
abijadi Curna. Ind. J. Trad. Knowle. 2008;
7(3):384-388.



22.

23.

24.

Mehjabeen et al.; EJMP, 18(3): 1-11, 2017; Article no.EJMP.31958

Lakshmi A, Singh S, Mehta A.
Antimicrobial  screening of methanol
and aqueous extract of Swertia chirata.
Int J Pharm Pharm Sci. 2011;3(4):142-
146.

Abdul Latif, Rehman S. Standardization of
a herbal medicine- Swetia chirayita (Linn).
Pharmacophore. 2014;5(1):98-108.
Hossain MS, Chowdhury MEH, Das S,
Chowdhury 1U. In-vitro thrombolytic and
anti-inflammatory activity of Swertia chirata

25.

26.

ethanolic extract. J. Pharmacog. and
Phytochem. 2012;1(4):99-104.
Sultana M, Ahmed FRS. Biological

characterization of crude extract & pure
compound isolated from Swertia chirata
Ham. Biomed. Sci. and Engin. 2014;2(1):
1-4.

Rahman AB, Ismail IS, Nyein LL.
Antimicrobial  properties of different
fractions of Swertia chirata. Int. J. of

Undergrad. Stu. 2013;2(2):1-5.

© 2017 Mehjabeen et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://sciencedomain.org/review-history/18293

11



