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Abstract  

Jatropha is a large genus comprising over 170 species. Recent years it has gained tremendous importance due to its 

medicinal properties and use in the production of biodiesel. For long plants have been a valuable source of natural products 

for maintaining human health, especially in the last decade the use of plant compounds for pharmaceutical purpose has 

gradually increased. In the present study, an attempt has been made to standardize a method for rapid callus culture of 

Jatropha curcas using different combinations of growth hormones in the nutrient medium. In the second phase of the study a 

comparative study was performed to find out the presence of certain phytochemicals present as secondary metabolites 

present in the wild species and the callus developed by tissue culture. Along with the phytochemical screening their 

antimicrobial sensitivity was also tested. 
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Introduction 

The shortage of biomass and ever increasing energy 

requirements created a need to explore possibilities of mass 

propagation of trees by tissue culture. In vitro propagation 

of several other species of plants have been tried by many 

scientists in past. Kalimathu et al. (2007) made an attempt 

of in vitro propagation of Jatropha curcas by using nodal 

explants on MS media supplemented certain PGRs  

(growth hormones) such as BAP, Kn, and IAA. Somatic 

embryos were induced directly from green cotyledons 

explants on MS media fortified with BAP. Chaturvedi et al. 

(2007) also employed nodal explants for in vitro culture. 

Jha (2011) grew embryonic calli from leaf explants in the 

media fortified with Kinetin. It has been well established 

that by using PGRs in the nutrient media fast growth of the 

callus can be obtained.  In the present study an attempt was 

made to get maximum growth of callus by modifying the 

nutrient media. In the first part of the study an attempt was 

made to get maximum growth of the callus by using 

different combinations of the growth hormones. 

In the second part, the presence of important 

phytochemicals was tested. The presence of 

phytochemicals in plants has been known since long. Some 

of these phytochemicals have proved to be medicinally 

important. Khafagy (1977) have done phytochemical 

screening from leafs of Jatropha curcas and isolated two 

new flavonoidal glycosides. Soomro (2002) studied the 

phytochemical properties, medicinal uses and economic 

value of Jatropha curcas. Apart from medicinal properties 

Jatropha curcas have been shown to possess insecticidal as 

well as antimicrobial properties (Adebowale and Adedire, 

2006; Adamuet et al., 2006; Kisangu et al., 2007; Igbinosa 

et al., 2008; Acharya, 2009) have investigated the 

phytochemical constituents, analgesic and anti 
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inflammatory effects of menthol extracts of Jatropha 

curcus.  

From all the above studies, it is well established that 

apart from the use of Jatropha curcas for production of 

biodiesel the plant has both medicinal as well as 

antimicrobial properties. If we can obtain the same amount 

of secondary metabolites by tissue culture techniques it will 

save time and biomass as well. Therefore, in the second 

part of the study an attempt was made to compare the 

presence of phytochemicals and antimicrobial activity in 

the wild plant as well as callus grown by tissue culture 

techniques in lab conditions. 

Materials and Methods 

The objective of the study was to develop method of 

tissue culture of J. curcas and to analyze the 

phytochemicals in the field grown plant and callus of J. 

curcas. To achieve the objectives of the study the 

experiment was conducted in three steps 

1. Callus was induced from petioles of Jatropha curcas 

by using six different combinations and concentrations 

of growth hormones in MS media. 

2. Phytochemical screening of the wild plant as well as 

the callus was done  

3. A comparative antimicrobial study in between the 

wild plant and the callus developed by tissue culture 

was performed. 

A. Media preparation 

MS (Murashige and Skoog, 1962) nutrient media was 

prepared by standard methods. In addition to the nutrients 

growth regulators auxin and cytokinin with different 

combinations were used. Auxins used were IAA (Indole 

Acetic Acid), NAA (Naphthaleneacetic acid) 2, 4-D (2, 4-

dichlorophenoxyacetic acid) and Cytokinins used were KN 

(kinetin) and BAP (6-benzylaminopurine). Six different 

combinations were used and named H1, H2, H3, H4, H5 

and H6. 

1. H1- IAA+BAP 

2. H2- IAA+Kn 

3. H3- NAA+BAP 

4. H4- NAA+Kn 

5. H5 -2,4-D + BAP 

6. H6- 2,4-D + Kn 

Culture conditions 

Culture tubes were incubated in dark for initiation 

callus for one to two days and as swelling in the explants 

started they were transferred to the tissue culture room 

(temperature maintained at 25 ± 20C) under 16 hrs of 

photoperiod from cool fluorescent tubes giving 2000 lux at 

culture level. After callus initiation the cultures were 

typically incubated at 20-350C under cool fluorescent 

lamps for a minimum period of 2-3 weeks to grow callus 

with sub-culturing every two weeks. 

Extraction for phytochemical screening 

For the extraction purpose soxhlet apparatus was 

used. Alcoholic extraction was used for the phytochemical 

screening. The alcoholic extraction procedure was carried 

out for three days for both the field plant and the callus 

simultaneously. The solvent thus recovered was used for 

further analysis. 

Antimicrobial activity test 

A comparative study of antimicrobial activity was 

done by performing the antimicrobial test with the 

alcoholic extracts obtained from petioles of Jatropha 

curcas and callus grown from it. Antimicrobial activity 

tests were done by 

A. Agar well diffusion methods by   (Holder and Boyce, 

1994). 

B. Agar disc diffusion method (Biedenbach et al., 1993). 



Shobha Gawri et al., 2013 

  

For phytochemical analysis following tests were 

performed. 

For alkaloids 

Mayer’s test, wagner’s test, murexide test for purine 

alkaloid test were performed. 

For Glycoside 

General test A and B were performed 

For cardiac glycosides Deoxysugars test (Killer 

Killiani test) was performed. 

For Anthraquinone glycoside Borntrager’s test was 

performed. 

For saponin glycosides foam test and heamolytic test 

were done. 

General test for tanins, phenols, flavonoids and 

phlobatanins were done. 

Standard methods used for all the phytochemical 

screening tests were taken from the Khandelwal (2008) and 

Kokate (2008). 

Results 

Phase I  

Effects of different combinations of growth 

hormones on callusing were observed. We found that the 

maximum time taken for initiation of callusing was with 

the combination H1 (IAA + BAP). The second effective 

combination was H4 (NAA + BAP). Least effective 

combination was H6 (2, 4-D + Kn) (Table 1). When the 

effect of different concentrations of hormones was tested 

on callusing maximum effective concentration was 0.1 

mg/lit for all the combinations (Table 2). 

Phase II  

Phytochemical analysis: The results of 

phytochemical screening show the presence of alkaloids, 

glycosides, tannins and phenols, flavonoids and, 

phiobatnins in both the field plant as well as in the callus 

obtained by tissue culture method (Table 3). When the 

optical densities of both were compared a rise in OD of the 

callus sample was observed for alkaloids and glycosides 

(Table 4). The antimicrobial activity for both the petiole 

extracts as well as the callus extracts both showed 

antimicrobial activity in well diffusion method. 

Table 1. Effect of MS basal medium supplemented with 

different PGRs (Hormone combination-HC) at same 

concentration on callus induction from petioles of Jatropha 

curcas Media-MS media, Planting material-leaf petioles, 

Incubation period -15/7/09 - 30/8/09  

 

Table 2. Callus response at different concentrations of 

PGRs. Concentrations of hormones - mg/L 

Conc. 0.1 0.2 0.3 0.5 1.0 

Hormones      

H1 + - - + + 

H2 + - - - - 

H3 + - - - - 

H4 + - - - - 

H5 + - - - - 

H6 + - - - - 

Discussion 

J. curcas has been found to be very important plant 

from economic as well as medicinal point of view. It has 

been shown to be an oil producing and pharmaceutically 

important plant. It contains several medicinally important

 

HC 

Hormone 

Conc. 

Callus 

Inducn 

Callus 

Initiatn 

Full 

Callus 

Color 

H1 

  

+  4 days 

17 

days Cream 

H2 +  9 days 

24 

day White 

H3 0.1 mg/L +  8 days 

26 

days 

Pale 

Yellow 

H4 

  

+  9 days 

28 

days 

Pale 

Yellow 

H5 + 

 

11days 

30 

days White 

H6 + 

15 

days 

30 

days White 
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Table 3.  Comparative phytochemical screening of alcoholic extract of Jatropha curcas 

 

 

 

 

 

 

 

 

 

 

 

secondary metabolites. One of the most important 

secondary metabolite found in J. curcas is alkaloid. It is the 

largest group of phytochemical in plants and has amazing 

effect in human which have led to the development of 

powerful pain killer (Kam and Liew, 2002). They have 

widely been used for the treatment of cancer by elimination 

and reduction of human cancer cell lines (Nobori et al., 

1994). Glycosides exert therapeutically significant effects 

on hormones and animals. Many glycosides are used in 

traditional and modern medicines because of their 

cardiotonic, purgative, analgesic, anti-rheumatic, demulcent 

and other useful actions. Presence of glycosides in J. 

curcus makes it more important. Tanins are useful in 

treatment of inflamed or ulcerated tissues (Parekh and 

Chanda, 2007). They are  also used for treating intestinal 

disorders such as diorrhea and dysentry (Dharmanda, 

2003). The presence of tannins in J.curcas supports its use  

 

 

 

 

 

 

 

 

 

 

 

 

in herbal cure remedies, including prevention of cancer (Li 

and Wang, 2003).  

Table 4. Optical density of tests performed for 

Phytochemical Screening from Digital Photo colorimeter at 

540 nm 

Solution 

O.D of tests 

with shoot 

alc. extract 

O.D of tests 

with Callus alc. 

extract 

Blank 0 0 

Alcohol + extract 0.08 0.16 

Mayer’s reagent 0.15 0.18 

Wagner’s reagent 0.33 0.49 

Glycoside’s Test A 1.05 1.21 

Glycoside’s Test B 0.78 1.58 

Flavonoids extracted from the petioles of J. curcas have 

shown to exhibit wide range of biological activities like 

antimicrobial, anti-inflammatory, anti-angionic, analgesic, 

anti-allergic, cytostatic and anti-oxidant properties (Hodek 

et al., 2002). Thus J. curcas have been found to be very 

useful plant. All the active constituents were found to be 

present   in   the   callus obtained by tissue culture. A higher  

Tests 

Shoots of            

J. curcas 

Callus of shoots of 

 J. curcas 

Alkaloids   (a)Mayer’s  + + 

  (b)Wagner’s  + + 

Glycosides    

1. Cardiac (a) Legal’s t + - 

 (b) Keller-killiani + + 

.Anthraquinone (a)Borntrager’s - + 

 Modified (b )Borntrager’s - + 

3. Saponin (a) Foam + + 

 (b) Heamolytic + + 

4.Coumarin (a) Fluorescence + - 

 (b) NaOH - - 

Flavonoids- (a) Lead acetate + + 

 (b) NaOH + + 

Phenols and  tannins  (a) 5% FeCl3 + + 

 (b)Lead acetate + + 

 (c) Acetic acid + + 

 (d) K2Cr2O7 + - 

 (e) Dil.KMnO4 + + 

Phlobatannins  + + 
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value of optical density in the cultured callus indicates 

higher concentration of alkaloids and glycosides. Thus, it 

could be concluded that faster generation of callus can be 

obtained by treatment of PGRs. By this approach an 

increased production of Secondary metabolites can be 

obtained. In vitro propagation can be proved to be a useful 

way for the production of phytochemical and 

therapeutically important secondary metabolites in large 

scale without harming the plant species. The callus extract 

of the plant showed more optical density for 

phytochemicals than the shoots extract of field grown plant 

(Table 4). This indicates that for the extraction of 

phytochemicals callus would be better option than field 

plant. 
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