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ABSTRACT 

Gymnema sylvestre R. Br is an endangered medicinal plant well known for its ant diabetic properties.The principal 
phytochemical responsible for its medicinal value is gymnemic acid content. In vitro production of gymnemic acid 
requires production of healthy callus in large quantity. Hence different factors affecting the callus regeneration were 
studied in detail to optimize maximum production of biomass. Effect of different types of antioxidants (citric acid, 
ascorbic acid and adenine sulphate)and carbon source (sucrose, glucose and maltose) was studied on callus culture. 
Among the three antioxidants tested citric acid was found to be best at 30 mgl-1 concentration producing maximum 
amount of light green, compact callus (2000-3000 mg) from young leaf explants within 40 days of incubation.And among 
the three carbon sources tested sucrose was found to be best at 3% concentration producing maximum amount of light 
green, compact callus (270-1000 mg) from young leaf explants within 40 days of incubation.  
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INTRODUCTION 
Gymnema sylvestre R. Br belonging to the family Asclepiadaceae, occurs mainly in the Deccan peninsula of 
western India, Tropical Africa, Vietnam, Malaysia, Srilanka. The plant is popularly called as “Gur-mar” for 
its distinctive property of temporarily destroying the taste of sweetness.The major bioactive constituents 
of G. sylvestreare a group of oleanane type triterpenoid saponins known as “gymnemic acids”.1 Gymnemic 
acids can cause potential reduction in the triacylglycerol, cholesterol. It is used in the treatment of 
diabetes in India.2,3,4,5The plant extracts are also used in folk, ayurvedic and homeopathic systems of 
medicine.6The roots and leaves are  used for a wide variety of ailments, e.g. to treat rheumatoid arthritis, 
gout, inflammation of the blood vessels, edema, fever, cough, hemorrhoids, boils, sores, insect bites and 
snakebites.In India small level germplasm collection of Gymnema sylvestre existfrom those regions in 
India, where thespecies has become relatively rare due to overharvesting and habitat destruction. Hence, 
in vitro propagation on large scale is essential for conservation of this important medicinal plant. The 
objective of this study was to optimize culture media for regeneration of callus of Gymnema sylvestre so 
that it can be exploited for micropropagation of plant or in vitro production of gymnemic acid. 
 
MATERIAL AND METHODS 
Young leaf explants from 2 years old G. sylvestre were collected from NATP garden of College of 
Agriculture, S.K. Rajasthan Agricultural University, Bikaner. Explants were first treated with a detergent 
(Clextron 0.5%, CDH) for 10 – 15 minutes and washed with tap water. The explants were dipped for 1-2 
seconds in 70 percent ethanol and then immediately immersed in sterilized water. This pre-treated 
explant material was surface sterilized with 0.1 % (w/v) aqueous solution of HgCl2 (E. Merck -India) for 3 
– 4 minutes.Finally, the explants were washed thoroughly (three times) with sterilized distilled water, cut 
into equal size and inoculated on MS medium7with different types of carbohydrates carbon sources (30 
gml-1 sucrose, glucose, maltose)  and sucrose at different levels(2%,3%,4%,5%) supplemented with 2,4-
D(1.0, 2.0, 3.0, 4.0, 5.0, 6.0 mgl-1).Different antioxidants (citric acid, ascorbic acid, adenine sulphate) were 
also tried to increase quality and quantity of callus at various concentrations (10, 20, 30 mgl-1).The pH of 
the media was adjusted to 5.8 and sterilized in autoclave at 121C for 15 minutes. The cultures were 
incubated at 25 2C  under 16 h photoperiod at 1000 lux light intensity provided by cool white 
fluorescent tubes. Observations were recorded at an interval of one week.  
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RESULTS 
Effect of carbon sources 
Callus was induced within18- 20 days in all cultures. It was subcultured on fresh MS medium of same 
composition.  Fresh weight of callus was recorded after 30 days of incubation. When young leaf explants 
of 5 year old G. sylvestre were incubated on MS medium supplemented with 30 gm/l different carbon 
sources (sucrose, glucose, maltose) and 2,4-D (0.1,0.5,1.0,5.0 mgl-1), after 30 days of incubation, maximum  
light green, compact callus (70-100%) with fresh callus weight ( 400-1000 mg)  was induced on  MS 
medium supplemented with 30 gm/l sucrose on all levels of 2,4-D (table 1) (fig1-4). When young  leaf 
explants were incubated on MS medium supplemented with different concentration of sucrose (2.0%, 
3.0%, 4.0%, 5.0%) with 2,4-D (0.5,1.0,2.0,3.0,5.0 mgl-1), after 30 days of observation, light green compact  
callus (270-1000 mg) at 40-100 % response was induced  on 3.0 percent  sucrose with all the level of 2,4-
D (table 2). Different types of  additives (citric acid, ascorbic acid, adenine sulphate) at different 
concentrations (10,20,30 mg/l) with 2,4-D were also tested  on young leaf explants from 2 years old G. 
sylvestre  in MS  medium for callus culture. When explants were inoculated on MS medium supplemented 
with 2,4-D (1.0, 2.0, 3.0, 4.0, 5.0, 6.0 mgl-1) + 10,20,30 mgl-1additives (citric acid, ascorbic acid and adenine 
sulphate), it was observed that green compact callus with 100% response induced within 25- 30 days  on 
2,4-D (5.0,6.0 mg/l)  +30 mgl-1 citric acid. After 30 days, sub culturing was done on fresh medium. After 
40 days of incubation, maximum fresh callus (2000-3000 mg) was obtained on 2,4-D (5.0,6.0 mg/l)  +30 
mgl-1 citric acid (table 3, Fig 1,2). All levels of 2,4-D (1.0, 2.0, 3.0, 4.0, 5.0,6.0 mgl-1)  induced   creamy   
yellow and light green callus (50-100% ) with fresh weight (1200-2100 mg) on 30 mgl-1 ascorbic acid 
(table 4, Fig3). Whereas, all the levels of 2,4-D  induced   creamy   yellow, white callus (40-90 %)   with 
fresh  weight of 400-1800 mg on 30  mgl-1adenine sulphate (table 5, Fig 4). It was found that MS medium 
supplemented with 2, 4-D and 30 mgl-1citric acid was best for healthy biomass production. 
 

Table 1: Effects of different carbon sources on callus proliferation from leaf explant of G. sylvestre        
incubated on MS medium supplemented with 2,4-D 

Carbon source 2,4-D (mgl-1) Fresh weight (mg) Quality of callus Response (%) 
 Sucrose 30g/l     
 0.1 400-700 +++ 70 
 0.5 800-1000 ++++ 90 
 1.0 500-800 +++ 75 
 5.0 500-1000 ++++ 100 
 Glucose 30g/l     
 0.1 200-400 ++ 40 
 0.5 350-450 ++ 50 
 1.0 350-500 ++ 40 
 5.0 300-500 ++ 50 
Maltose 30g/l     
 0.1 - - - 
 0.5 - - - 
 1.0 300-450 ++ 40 
 5.0 390-500 ++ 40 

Days of observations – after 30 days of incubation 
    +- Scarily callusing, ++ slight/ poor, +++ medium callusing, ++++ profuse callusing  
 

Table2:  Effect of sucrose concentration on callus induction of G. sylvestre incubated on MS medium 
supplemented different levels of 2,4-D 

Sucrose (%) 2,4-D (mgl-1) Fresh weight (mg) Quality of callus Response (%) 
2.0     
 0.5 300-500 ++ 50 
 1.0 400-670 ++ 60 
 2.0 450-600 ++ 60 
 3.0 300-600 ++ 40 
 5.0 300-750 +++ 70 
3.0     
 0.5 800-1000 ++++ 90 
 1.0 500-800 +++ 80 
 2.0 300-750 ++ 60 
 3.0 270-670 ++ 40 
 5.0 500-1000 ++++ 100 
4.0     
 0.5 200-400 +- 30 
 1.0 300-450 ++ 40 
 2.0 200-370 +- 30 
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 3.0 200-400 +- 20 
 5.0 200-450 +- 30 
5.0     
 0.5 500-800 ++++ 90 
 1.0 400-870 ++++ 90 
 2.0 300-500 ++ 50 
 3.0 200-600 ++ 50 
 5.0 300-700 ++++ 90 

 
Table3: Effect of citric acid on callus induction of G. sylvestre incubated on MS medium with 2,4-D. 

Citric acid 2,4-D (mgl-1) Fresh weight (mg) Quality of callus Response (%) 
10 mgl-1     
 1.0 1000-1500 ++++ 90 
 2.0 300-900 ++ 50 
 3.0 200-900 +- 40 
 4.0 200-980 +- 40 
 5.0 2000-2500 ++++ 90 
 6.0 2000-2600 +++ 80 
20 mgl-1     
 1.0 800-1600 +++ 80 
 2.0 400-1000 ++ 60 
 3.0 300-1000 ++ 50 
 4.0 200-800 +- 40 
 5.0 1000-2400 +++ 80 
 6.0 1000-2400 +++ 80 
30 mgl-1     
 1.0 300- 2000 ++++ 90 
 2.0 200-1100 ++ 60 
 3.0 200-1200 ++ 60 
 4.0 200-1000 ++ 50 
 5.0 2000-3000 ++++ 100 
 6.0 2000-2800 ++++ 100 

 Days of observations – After 40 days of incubation 
+-Scarily callusing, ++ slight, +++ medium callusing, ++++ profuse callusing  
 

Table4: Effect of ascorbic acid with 2,4-D on callus induction of G. sylvestre  incubated on MS  medium 
Ascorbic  acid 2,4-D (mgl-1)  Fresh weight (mg) Quality of callus Response(%) 
 10 mgl-1 
 

    

 1.0 800-1200 +++ 70 
 2.0 700-970 ++ 60 
 3.0 500-900 +- 40 
 4.0 500-800 +- 40 
 5.0 600-1300 ++++ 90 
 6.0 600-900 +++ 70 
20 mgl-1 
 

    

 1.0 600-1300 +++ 80 
 2.0 300-600 ++ 50 
 3.0 300-500 ++ 50 
 4.0 300-650 +- 30 
 5.0 1500-2000 ++++ 90 
 6.0 1200-2000 ++++ 90 
30 mgl-1 
 

    

 1.0 500-1300 +++ 80 

 2.0 400-1000 ++ 60 
 3.0 300-900 ++ 50 
 4.0 250-970 ++ 50 
 5.0 1200-2000 ++++ 90 
 6.0 1700-2100 ++++ 100 
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Table 5: Effect of adenine sulphate with 2,4-D on callus induction of G. sylvestre  incubated on MS  
medium 

Adeninesulphat
e 

2,4-D (mgl-1) Fresh weight (mg) Qualityof callus Response (%) 

 10 mgl-1 
 

    

 1.0 300-700 +++ 70 
 2.0 200-690 ++ 60 

 3.0 200-600 ++ 50 
 4.0 250-670 ++ 50 
 5.0 300-1000 +++ 80 
 6.0 300-1000 ++++ 90 
  20 mgl-1 
 

    

 1.0 250-900 +++ 80 
 2.0 300-960 +++ 70 
 3.0 300-600 +- 40 
 4.0 250-650 ++ 50 
 5.0 400-1200 +++ 80 
 6.0 400-1100 +++ 80 
 30 mgl-1 
 

    

 1.0 300-900 +++ 70 
 2.0 400-800 ++ 60 
 3.0 250-700 ++ 50 
 4.0 300-680 +- 40 
 5.0 400-1200 ++++ 90 

 6.0 500-1800 ++++ 90 
 

 
           Fig-1                        Fig-2                            Fig-3                           Fig-4 
 
Fig 1-4;1. Callus on MS+5.0 mgl-1 2,4-D+30 mgl-1citric acid ; 2. Callus on MS+6.0 mgl-1 2,4-D+30 mgl-1 
citric acid ; 3. Callus on MS+5.0 mgl-1 2,4-D+30 mgl-1 ascorbic acid ;4. Callus on MS+5.0 mgl-1 2,4-D+30 
mgl-1 adenine sulphate 
 
DISCUSSION 
It has been shown earlier that 2,4-D induced best callus formation at all tested levels (0.5-5.0 mgl-1) in G. 
sylvestre8 and young leaf explants of Gymnema proved best in term of callus induction.9 In current study, 
profuse, light green compact callus (70-100%) with highest fresh weight (400-1000  mg) was induced on 
MS medium supplemented with 30 gm/l sucrose at all the levels of 2,4-D (0.1-5.0 mgl-1). These results 
also correspond with various findings showing 3% sucrose is best carbon source for various types of 
cultures.  While studying the effect of antioxidants, citric acid at 30 mgl-1 concentration was proved to be 
best as maximum amount of  light green compact callus (2000-3000 mg) with 100 % frequency was 
obtained on high levels of 2,4-D (5.0,6.0 mgl-1). 
 
CONCLUSION 
In present work effect of different carbon sources (sucrose, glucose, and maltose) and different 
concentration of sucrose (2.0%, 3.0%, 4.0%, 5.0%) with 2,4-D in MS medium were tested for callus 
culture of G. sylvestre. It was found that MS medium supplemented with sucrose (30gml-1) was best for 
callus formation in G. sylvestre. Among the three antioxidants tested,it was found that MS medium 
supplemented with 2, 4-D and 30 mgl-1citric acid was best for callus induction inG. sylvestre. 
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