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Abstract— Cissus quadrangularis is a very important 

medicinal plant, found in tropical countries including India. 

The plant is used for the treatment of number of diseases 

specifically for healing up of fractured bone that is why 

known as “Hadjod”. The plant is rich in phytosterol content 

which is one of the major constituent and mainly responsible 

for healing up of wounded tissues. In the present study hadjod 

collected from five districts of Chhattisgarh, (Ambikapur, 

Korba, Raipur, Dhamtari and Jagdalpur) were compared for 

their phytosterol contents.  Presence of stigma sterol and β 

sitosterol in ethanol extract of Cissus quadrangularis were 

confirmed by TLC. Quantitative analysis of the samples has 

been done spectrophotometrically. Both of the sterol content 

was found to be higher in the samples of district Korba. 
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I. INTRODUCTION 

Bioactive chemicals of plant origin are termed as 

phytometabolites. Phytometabolites are synthesized in all 

parts of plant. The quality and quantity of metabolites may 

differ from one part to another. These organic compounds are 

produced in both primary and secondary process; and provide 

an important source of medicines since ancient times. Trivedi 

et.al., 2006 have reported that in entire world around 20,000 

to 35, 000 species of plants are used in pharmaceuticals, 

neutraceuticals, cosmetics and as medicines. The most 

important bioactive constituents of plant are alkaloids, 

flavonoides, tannins, terpenoides, sterols, glycosides. etc. The 

presence of a photochemical of interest may further leads to 

its isolation and quantification. 

Cissus quadrangularis (Fam: Vitaceae) commonly 

known as “hadjod”, is an important medicinal plant 

(Panthong et al., 2007). The plant is found on the lower slopes 

of western ghats and dry areas of India, Africa, Arabia, 

Srilanka, Thailand and Malaysia (Udupa et al., 1970). In 

ayurvedic system of medicine, stem of the plant is very 

important part and used in fracture healing, pain in joints, 

scurvy, gout,disease of ear and  nose bleeding, asthama etc 

(Nagani et al.,2011). Cissus quadrangularis containes various 

phytochemicals like steroids, terpenoides, calcium oxalate, 

carotene, ascorbic acid etc. ( Sanayal et al., 2005; Sharma and 

Patni, 2006). The most common of the plant sterols are 

sitosterol, stigma sterol and campesterol; they are produced 

by a bifurcated sterol biosynthetic pathway involving a 

common precursor (Noguchi et al., 2000). The phytosterols 

play a marked influence on the rate of fracture healing by 

influencing early regeneration and quicker mineralization of 

bone callus. The present work is to carry out preliminary 

phytochemical screening of shoot extract of Cissus 

quadrangularis and quantitative estimation of phtysterol in 

shoot extracts of Cissus quadrangularis collected from five 

districts of Chhattisgarh. 

II. MATERIAL AND METHOD 

A. Collection of Samples 

Healthy shoots were collected from 5 districts of Chhattisgarh 

(Ambikapur, Raipur, Korba, Dhamtari and Jagdalpur). 

B. Chemicals required 

All the chemicals and solvent system were used are of 

analytical grade and purchased from Himedia Pvt. Ltd 

Mumbai, India. 

C. Preparation of samples 

Shoots collected were washed thoroughly with tap water 

followed by distilled water, then wiped and dried under shade 

followed by oven drying 40-45oC till constant weight is 

attained. Completely dried shoots were ground using mixer 

grinder to obtain a fine powder. The powder was further 

passed through successive cycles using soxhlet’s apparatus 

using 3 solvents i.e water, ethanol (90%) and petroleum ether 

200ml each with 20 gms of dried sample. All the 5 samples 

were extracted similarly using same solvents. The resulting 

extract is fitered and concentrated in hot water bath. The 

concentrated extract is then used for determination of 

phytoconstituents 

D. Preliminary Screening 

1) Test for Alkaloids 

About 0.5gm of the plant extract was mixed in 8ml of 1% 

HCl, warmed and filtered. 2ml of the filtrate was treated 

separately with both reagents (Maeyer’s and Dragendorff’s), 

after which it was kept for overnight incubation at room 

temperature. The appearance of pale yellow with reddish 

precipitate indicates the presence of alkaloids. 

2) Test for Flavonoids (Shinado’s Test) 

To the extract, a few magnesium turnings and a few drops of 

concentrated hydrochloric acid were added and boiled for 

five minutes. Red coloration identifies the presence of 

flavonoids. 

3) Test for Terpenoids (Salkowki’s test) 

1ml of chloroform was added to 2ml of each extract followed 

by a few drops of concentrated sulphuric acid. A reddish 

brown precipitate produced immediately indicated the 

presence of terpenoids. 

4) Test of Tannins 

The 0.5 gm of sample was boiled in 20ml of distilled water in 

a test tube and then filtered. The filtration procedure was 

simple using filter paper, then 0.1% FeCl3 was added to the 

filtrate and observed for blue black coloration, which showed 

the presence of tannins. 

5) Test for Phenols (Ferric chloride test) 

A fraction of the extract was treated with aqueous 5% ferric 

chloride and observed for the formation of deep blue or black 

colour. 
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6) Test for Saponins 

2 ml of extract was added to 6ml of distill water in a test tube. 

The mixture was shaken vigorously and observed for the 

formation of persistent foam for 15 minutes that confirm the 

presence of saponins. 

7) Test for Carbohydrate (Fehling’s test) 

The minimum amount of extract was dissolved in 5ml of 

distill water and filtered. The filtrate was treated with 1ml of 

Fehling’s reagent A and B and heated in a boiling water bath 

for 5-10 minutes. Appearance of reddish orange precipitate 

shows the presence of carbohydrate. 

8) Test for Protein and Amino acids 

2ml of filtrate was treated with 2-5 drops of 1% ninhydrin in 

acetone solution and placed in water bath for 1-2 minutes. 

Observe the formation of purple colour. 

9) Test for sterols 

Salkowski’s test: Extract in chloroform treated with few 

drops of conc. Sulphuric acid, shaken well and allow to stand 

for some time. Red colour appears in the lower layer indicates 

the presence of sterols. 

 Note: As one of the principal active constituent of plant 

i.e sterols are polar in nature, so extracted best in solvent 

of highest polarity. That is why for quantification of 

phytosterol ethanol extract was taken. 

E. Chromatography 

TLC was performed on a silica gel plate, glass plates of 

dimensions 20*20 cm were coated with silica gel to get a 

thickness of 0.25 mm. Plates were allowed to dry. The solvent 

system used was chloroform, glacial acetic acid, methanol 

and water in the ratio (64:34:12:8). TLC tank was allowed to 

equilibrate for at least 30 min. 2µ l of each extract and 

standard was spotted and allowed to run. 

The spots were visualized by spraying anisaldehyde 

– sulfuric acid and Rf value of standard sterol and that of 

samples were calculated. 

Rf = Distance travelled by solute 

Distance travelled by the solvent system 

F. Quantitative estimation of phytosterol by Libermann-

Burchard method 

Standard sterols were pipetted out in 7test tubes and marked 

as S1, S2, S3, S4, S5, S6 and S7. Added standard sterols as 

0.5, 1.0, 1.5, 2.0, 2.5, 3 in six test tubes and last test tube was 

kept blank. 2ml of Libermann-Burchard reagent was added 

and the final volume was made equal to 5 ml with the 

chloroform. The tubes were covered with black paper and 

kept in dark for 15 min. The absorbance is taken then at 640 

nm and standard graph was plotted. Finally samples were 

taken and their absorbance was determined. 

G. Preparation of test solution 

1mg of extract was dissolved in 10 ml of ethanol to get 

0.1mg/ml solution. Required volume of this solution was 

transferred in 10 ml test tube and color development was 

carried out as that for standard. 

III. RESULT 

The aqueous, ethanolic and petroleum ether extracts were 

subjected to preliminary screening to identify the various 

phyto constituents present in plant. The preliminary 

phytochemical screening revealed that protein and amino 

acids, carbohydrates, flavonoiuds, alkaloids, sterols, saponin, 

phenolic compounds and tannin were present in aqueous and 

ethanolic extracts were as some of of the phytochemicals like 

flavonoides, saponin, phenolic compounds and tannin were 

found absent in petroleum ether extract. 

 TLC: After spraying purple and grey spots were 

observed. Rf value of the reference spots were 0.98 and 

0.88 of β sitosterol and stigmasterol respectively. 

Concentration of β sitosterol and Stigmasterol in the 

ethanolic extract of shoots of Cissus quadrangularis was 

found higher in the samples of Korba district of Chhattisgarh 

Solvent 
Colour and 

consistency 

Extractive 

value (g) 

Aquous 
Dark brown, 

viscous 
3.78 

Petroleum 

ether 

Dark green, 

Sticky 
1.57 

Ethanol 
Dark green, 

Sticky 
3.89 

Table 1: Successive solvent extraction of air dried material 

of Cissus quadrangularis 

Test Aquous Ethanol Petroleum ether 

Protein and 

Amino acids 
+ + + 

Carbohydrates + + + 

Flavonoids + + - 

Alkaloids + + + 

Sterols + + + 

Saponin + + - 

Phenolic 

compound 
+ + - 

Tannin + + - 

Table 2: Preliminary phytochemical test for different 

extracts 

S. No Place Concentration in mg/ml 

1 Raipur 0.18 

2 Jagdalpur 0.15 

3 Korba 0.26 

4 Dhamtari 0.17 

5 Ambikapur 0.14 

Table 3: Quantitative estimation of sterols in ethanol extract 

of Cissadrangularis shoots 

Beta sitosterol content in shoot extract of Cissus 

quadrngularis shoots. 

S. No. Place Concentration in mg/ml 

1 Raipur 0.22 

2 Jagdalpur 0.18 

3 Korba 0.24 

4 Dhamtari 0.21 

5 Ambikapur 0.19 

Table 4:  Stigmasterol content in shoot extract of Cissus 

quadrangularis shoots 

IV. DISCUSSION AND CONCLUSION 

Quantitative estimation of phytosterols in Cissus 

quadrangularis shoot extract were reported first time in C.G 

state. The comparison of the sterol content in the samples 

collected from different districts of Chhattisgarh indicated 

quantitative variation which may be due to their respective 

genotypes as there is variation in climate of these regions. 
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Sharma et al., 2011, reported enhanced sterol production in 

callus culture of Cissus quadrangularis by using growth 

regulators. Enhanced production of sterols from in vitro 

culture of Panax ginsing were identified and determined 

quantitatively by Lee et al., 2004. Further estimation of 

sterols in in vitro cultures of Cissus quadrangularis should be 

studied. Quantitative estimation and comparision in between 

different districts samples should be investigated. 
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