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1. Introduction

  Gymnema sylvestre (G. sylvestre) (retz.) schult. belonging 
to family asclepiadaceae is widely distributed in the 
different parts of the world. G. sylvestre mainly found in 
the southern China, Vietnam, Deccan peninsula of western 
India, tropical Africa, Malaysia, Srilanka, Japan, Germany 
and USA. G. sylvestre is well known for its sweet taste 
suppressing activity and found to be useful for the treatment 
of diabetes mellitus and obesity[1-3]. In traditional medicine 
G. sylvestre is used as a stomachic, diuretic and remedy for 
diabetes mellitus. water extract of the leaves of G. sylvestre 
inhibited absorption of glucose in the small intestine, 
and have inhibitory action against glucan synthesis by 
glucosyltransferase. antieruodonic and antiviral effect of 
G. sylvestre have also been suggested[4,5]. the plant extracts 

are also used in folk, ayurvedic and homeopathic systems 
of medicine[1]. G. sylvestre has traditional uses in the 
treatment of asthma, eye complaints and snake bite. it also 
possesses anti-microbial, anti-hypercholesterolemic and 
hepatoprotective properties[6]. gymnemic acid (ai-a4) and a 
number of triterpenoid saponins have been isolated from the 
G. sylvestre plant. they contain not only gymnemagnenin, but 
also 23-hydroxylongispinogenin, gymnestrogenin and a few 
dammarane derivatives as the aglycones [4]. a new flavonol 
glycoside, kaempferol 3-o-b- d-glucopyranosyl-(1fi4)-
a-l-rhamnopyranosyl-(1fi6)- b-d-galactopyranoside, 
kaempferol 3-o-robinobioside, rutin, quercetin 3-o-
robinobioside, and tamarixetin 3-o-robinobioside have 
been also isolated from G. sylvestre[2]. a number of gymnema 
products such as gymnema capsules, gymnema tea, 
bioshape®, and diaxinol® have been developed and used for 
the treatment of different diseases in the world[1].

Objective: To develop a novel qualitative and quantitative technique, which can pave 
the way for rapid and selective determination of different phytoconstituents of Gymnema 
sylvestre (G. sylvestre). Methods: Phytochemical test, TLC analysis, solubility study, total phenol 
and flavonoid content and antimicrobial study were performed in the present investigation. 
Fingerprint analysis and quantitative analysis of quercetin were also performed through hptlc 
method. Results: alkaloid, saponin, tannin, triterpenoid and flavonoid were found to be present 
in the G. sylvestre extract. Solubility in water and alcohal, moisture content and gymnemic acid 
content were found to be 86.36%, 88.24%, 4.20%, and 26.24% w/w. total phenol and flavonoid 
content were found to be 0.80% and 1.90%. Microbiological assay showed that E. coli and 
salmonella were found to be absent whereas total bacterial count and yeast & moulds contents 
were found to be 650 and 60 cfu/g. quantitative analysis through hptlc revealed the presence of 
2.95% w/w of quercetin. Conclusions: in future this study will be helpful for the quantitative 
analysis of phytoconstituents as well as standardization of the G. sylvestre.

Journal of Acute Disease (2012)141-143

Contents lists available at ScienceDirect

Journal of Acute Disease

journal homepage: www.jadweb.org



142 Dinesh K. Patel et al./ Journal of Acute Disease (2012)141-143

2. Material and methods

2.1. Plant extract, chemicals and reagents

  The extracts of gymnema sylvestre were procured from 
garlico herbal concentrate, m. p. india. High performance 
thin layer chromatography (hptlc) precoated plates (silica gel 
merck 60f254) was used as a stationary phase. All the other 
chemical and reagents used in this study are analytical 
grade.

2.2. Development of standard analytical parameters

 Priliminary phytochemical analysis of G. sylvestre extract 
was done according to the standard official methods[7]. Thin 
layer chromatography (tlc) analysis was done according 
to the standard protocol[8,9]. solubility, miosture content, 
gymnemic acid content and microbiological analysis were 
performed according to the standatd official methods[10,11]. 
Total phenol and flavonoid content of G. sylvestre were also 
determined[12,13]. Further fingerprint analysis and quercetin 
content of G. sylvestre were also determined using hptlc 
techniques. For the preparation of the calibration curve 
in the quantitative analyasis different concentration of the 
standard stock solution were prepared in the hplc grade 
methanol. All the needed concentration of the samples was 
prepared from the stock solution by suitable dilution. The 
chromatographic conditions for the hptlc analysis used in 
the present investigation are as follows.

3. Results 

  organoleptic study revealed the presence of greenish 
yellow colour and bitter test of G. sylvestre extract. Alkaloid, 
saponin, tannin, triterpenoid and flavonoid were found to 
be present in the G. sylvestre extract. tlc analysis showed 
the presence of four spots with rf (0.26, 0.32, 0.40, 0.94) in 
ethyl acetate: methanol: h20 (81:11:8) and rf (0.52, 0.62, 0.75, 
0.94) in n-butanol: acetic acid: water (5:1:5) solvent systems 
respectively. Solubility in water and alcohal were found 

to be 86.36% and 88.24%. Moisture content and gymnemic 
acid content were found to be 4.20% and 26.24% in the G. 
sylvestre extract. Total phenol and flavonoid content were 
also determined and found to be 0.80% and 1.90% in respect 
to standard gallic acid and rutin. microbiological assay 
showed that E. coli and salmonella was found to be absent 
whereas total bacterial count and yeast & moulds contents 
were found to be 650 and 60 cfu/g. optimization of hptlc 
solvent system was done and ethyl acetate: formic acid: 
glacial acetic acid: h2o (100:11:11:26) was found to be the 
most suitable solvent system for fingerprint analysis with 
the respective rf (0.15, 0.22, 0.64, 0.99) and peak area (7.56%, 
6.42%, 9.86%, 76.16%). content of quercetin in G. sylvestre was 
analysed through hptlc methods and was found to be 2.95% 
w/w. 

4. Discussion

  Pytochemicals have been used for the treatment and 
prevention of various health ailments from time immemorial. 
a large percentage of the drugs prescribed worldwide are 
derived from plants and 121 such active compounds are in 
use. Who’s essential medicine list contain large number of 
drug from plant origin[14]. Physicochemical standards were 
generally used for deciding the identity, purity and strength 
of the drug source. These parameters were also used to detect 
the adulterants if any present in the plant materials[15]. The 
physicochemical parameters of the drug are an important 
parameter in detecting adulteration or improper handling of 
drugs. G. sylvestre contain flavonoid, tannin, saponins and 
alkaloid which have various pharmacological activities such 
as anti-inflammatory, anti allergic, antioxidant, antidiabetic, 
anti-viral and many more[16-20]. 
  phytochemical standardization is one of the tools for 
the standardizaion of the herbal drug, which includes 
preliminary phytochemical analysis and quantification of 
different phytoconstituents (marker compounds) present 
in the extract. In hptlc analysis we can analyze several 
components simultaneously, using a small quantity of 
marker compound and mobile phase with very less time[21]. 

Table 1
Hptlc chromatographic analysis conditions.
Analysis                       Estimation of quercetin in G. sylvestre extract.
Plate material Hptlc precoated plates silica gel merck 60f254
Solvent system Ethyl acetate: formic acid: glacial acetic acid: water (100:11:11:26)

Syringe 100 毺L hamilton (bonadzu, switzerland)

Application mode Camag automatic tlc sampler iii
TLC chamber Camag, amd 2 automatic developing chamber
Development mode Ascending
Scanning Camag tlc scanner 3 with cats software
Experimental conditions Temperature (25依2) 曟, relative humidity 40%
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hptlc is an inexpensive method for separation, identification, 
and quantitative analysis of samples and it can be used 
to solve many qualitative and quantitative analytical 
problems in a wide range of fields, including medicine, 
pharmaceuticals, chemistry, biochemistry, food analysis, 
toxicology and environmental analysis[22]. 
  In conclusion, from the above finding we can interpretate 
that the G. sylvestre contained considerable amount of 
phytoconstituents. this analytical method can be utilizes 
for the determination of phytoconstituents present in the 
G. sylvestre. In future, these characters are also used to 
check the genuine nature of the crude drug, thus it plays 
an important role in preventing the possible steps of 
adulteration

Conflict of interest statement

  The authors report no conflict of interest. 

Acknowledgments

  This work was financially supported by the tifac core in 
herbal drugs by dst in j.s.s. college of pharmacy ooty, t.n., 
India.

References

[1]   Ahmed AB, Rao AS, Rao MV. In vitro callus and in vivo leaf 
extract of Gymnema sylvestre stimulate 毬-cells regeneration and 
anti-diabetic activity in wistar rats. Phytomedicine 2010; 17(13): 
1033-9.

[2]   Liu X, Ye W, Yu B, Zhao S, Wu H, Che C. Two new flavonol 
glycosides from Gymnema sylvestre and euphorbia ebracteolata. 
Carbohydr Res 2004; 339(4): 891-5.

[3]   Mukhopadhyay B, Field Ra. Convergent synthesis of a 
trisaccharide as its 2-(trimethylsilyl) ethyl glycoside related to 
the flavonoid triglycoside from Gymnema sylvestre. Carbohydr Res 
2006; 341(10): 1697-701. 

[4]   Sahu NP, Mahato SB, Sarkar SK, Poddar G. Triterpenoid saponins 
from gymnema sylvestre. Phytochemistry 1996; 41(4): 1181-5.

[5]   Ramkumar KM, Rajaguru P, Latha P, Ananthan R. Ethanol extract 
of Gymnema montanum leaves reduces glycoprotein components 
in experimental diabetes. Nutr Res 2007; 27(2): 97-103.

[6]   Praveen N, Murthy HN, Chung IM. Improvement of growth 
and gymnemic acid production by altering the macro elements 
concentration and nitrogen source supply in cell suspension 
cultures of Gymnema sylvestre r. br. Ind Crop Prod 2011; 33(2): 

282-6.
[7]  Khandelwal KR. Practical pharmacognosy techniques and   
experiments. 17th ed. India. 2007.
[8]   Harbourne JB. Phytochemical methods. a guide to modern 

techniques of plant analysis. London: Chapman and Hall; 1984.
[9]   Wagner H, Bladt S. Plant drug analysis,  a thin layer 

chromatography atlas. Germany: Springer-Verlog; 1996.
[10] Singleton VL, Rossi JA. Colorimetry of total phenolics with 

phosphomolybdicphosphotungstic acid reagents. Am J Enol Vitic 
1965; 16(3): 144-58.

[11] Chang CC, Yang MH, Wen HM, Chern JC. Estimation of total 
flavonoid content in propolis by two complementary colorimetric 
methods. J Food Drug Anal 2002; 10(3): 178-82.

[12] Indian pharmacopeoia. government of india, ministry of health and 
family welfare. controller of publications publishers, delhi. vol-ii 
(p-z), p a-54, 1996.

[13] WHO. Traditional medicine. retrieved april 12, 2009 at http.//
www.who.int/mediacentre/factsheets/fs134/en/.

[14] Patel DK, Laloo D, Kumar R, Hemalatha S. Pedalium murex linn.: 
an overview of its phytopharmacological aspects. Asian Pac J Trop 
Med 2011; 4(9): 748-55.

[15] Mohan VR, Chenthurpandy P, Kalidass C. Pharmacognostic and 
phytochemical investigation of Elephantopus scaber L. (asteraceae). 
J Pharm Sci Technol 2010; 2(3): 191-7.

[16] Kavitha T, Nelson R, Thenmozhi R, Priya E. Antimicrobial 
activity and phytochemical analysis of Anisomeles malabarica (L) 
r.br. J Microbiol Biotech Res 2012; 2(1): 1-5.

[17] Patel DK, Kumar R, Laloo D, Hemalatha S. Evaluation of 
phytochemical and antioxidant activities of the different fractions 
of Hybanthus enneaspermus (linn.) f. muell. (violaceae). Asian Pac 
J Trop Med 2011; 4(5): 412-20.

[18] Patel DK, Kumar R, Prasad SK, Sairam K, Hemalatha S. 
Antidiabetic and in vitro antioxidant potential of Hybanthus 
enneaspermus linn f. muell in streptozotocin-induced-diabetic 
rats. Asian Pac J Trop Biomed 2011; 1(4): 316-22.

[19] Patel DK, Kumar R, Prasad SK, Hemalatha S. Pedalium murex 
linn (pedaliaceae) fruits: a comparative antioxidant activity of its 
different fractions. Asian Pac J Trop Biomed 2011; 1(5): 395-400.

[20] Patel SK, Kumar R, Kumar M, Sairam K, Hemalatha S. Evaluation 
of aldose reductase inhibitory potential of different fraction of 
Hybanthus enneaspermus linn f. muell. Asian Pac J Trop Biomed 
2012; 2(2): 134-9.

[21] Kshirsagar VB, Deokate UA, Bharkad VB, Khadabadi SS. 
Hptlc method development and validation for the simultaneous 
estimation of diosgenin and levodopa in marketed formulation. 
Asian J Res Chem 2008: 1(1): 36-9.

[22] Patel DK, Patel K, Dhanabal SP. Phytochemical standardization of 
aloe vera extract by hptlc techniques. J Acute Dis 2012; 1(1): 47-
50.




