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ABSTRACT: 

Medicinal plants have always been the principle sources of medicine worldwide. Human beings have used those as medicine from 

the very beginning of time. India sustains a very rich traditional medicinal plant wealth and inherits unique plant and animal 

communities. The objective of the study was undertaken to investigate the hepatoprotective activity of Ethyl Acetate & Methanolic 

extract of Cyamopsis tetragonoloba L. pods which is an important medicinal plant in Indian folk. 

In the present study the pods of Cyamopsis tetragonoloba which belongs to family Fabaceae were chosen because various parts of  

the plant possesses several bioactivities & is used in traditional medicinal system. 

The pods of Cyamopsis tetragonoloba L. were collected, processed & standardized as per official methods. Two extracts of 

Cyamopsis tetragonoloba L. pods (Ethyl Acetate and Methanolic) were studied to detect the chemical compounds present, to 

evaluate acute oral toxicity & hepatoprotective activity. Qualitative phytochemical screening revealed the presence of flavonoid, p-

coumarin, Saponins, tannin and triterpenes. Total Polyphenol content & total flavonoid content was determined by Folin Ciocaltue 

& Aluminium trichloride method respectively by using UV-Visible spectrophotometer. Physical parameters like solubility, ash 

values, LOD, extractive value etc. has been studied. 

The antioxidant activity of the extracts was done by using DPPH method. The results showed that Ethyl Acetate extract and 

Methanolic extract at 125μg/ml concentration showed the significant antioxidant effect as compared with ascorbic acid as standard. 

The In-vivo hepatoprotective activity of C.T.EA and C.T.Mth extracts were estimated by using carbon tetrachloride induced 

hepatotoxicity model. The degree of protection was estimated by measuring levels of biochemical markers like SGOT, SGPT, Total 

Bilirubin and Total Protein. The histopathological study was also carried sout and compared with carbon tetrachloride treated group. 

Results: The interpretations of results were done by subjecting the data to statistical analysis using mean ±S.E.M. The C.T.Mth 

extract at dose of 200mg/kg shows promising Hepatoprotective effect than C.T.EA extract. The C.T.Mth extract of plant shows 

significant antioxidant activity at the concentration of 125μg/ml than C.T.EA extract at the concentration of 125μg/ml. 

Conclusion: The results suggest that the pods of Cyamopsis tetragonoloba L. possess potential antioxidant and hepatoprotective 

activity. 

 

Keywords: Cyamopsis tetragonoloba L. (C.T.) Ethyl Acetate (EA) and Methanolic (Mth.) extracts, Phytochemical screening, 

Antioxidant activity, Hepatoprotective activity. 

 

Introduction: 

Cyamposis tetragonoloba (L.) Taub.Family: Fabaceae or cluster bean is also known as Guar or Guwar and Guvar beans.Guar is 

mainly grown in India, Pakistan, United States, and recently in China. It is native to the Indian subcontinent and crop is mainly 

grown in the dry habitats of Rajasthan, Haryana, Gujarat and Punjab. In addition to its major cultivation in India, guar is regarded 

as a cash crop in the southwest part of the United State, especially in Texas and Oklahoma grown to limited extent in other parts of 

the world like Australia, Brazil and South Africa. Guar does not exist in a wild state and is believed to have originated from an 

African species imported to India as horse fodder by Arabian traders.It was turned into a gum-producing crop during the Second 

World War in the United States. Cyamposis tetragonoloba (L.) Taub.has a height of 2 to 3 m. It has a main single stem with either 

basal branching or fine branching along the stem. Fruit -Removes biliousness i.e., used to treat night blindness. Seeds –Used in 

curing sprains, swellings and arthritis1, as anti-oxidant, antibilious, laxatives and in polluting boiling, dry seeds trypsin inhibitor. 

Boiled seeds are used as poultice in plague, enlarged liver, head-swellings and swellings due to broken bonesLeaves –Used to cure 

night blindness and in asthma. Leaves are used boiled or stir-fried; green pods used boiled, stir-fried, or dried for storage; dry seeds 

processed for gum as thickener.Guar gum –Fiber from the seed of  plant, used as a laxative, treating diarrhea, irritable bowel 

syndrome (IBS), obesity, and diabetes, and for preventing “hardening of the arteries”(atherosclerosis). Night blindness, dyspeptic 

complaints, anorexia, constipation and agalactia has also been treated with guar gum.As per Ayurveda, the plant is used to reduce 

fire and can be used as cooling, digestive, tonic, galactagogic, useful in constipation, dyspepsia, anorexia, agalactia, hyetalopia and 

vitiated condition of kapha and pitta. The Plant is also mentioned as Appetizer and Flatugenic. 

 

MATERIAL AND METHODS: 

1. Collection, identification and authentication of plant material 

The fresh Leaf of Solanum nigrum  L. was collected from local region of Nanded i.e. from local market and authenticated 

by Dr. Shrirang S. Bodke, Head, Department of Botany& Horticulture, Yeshwant Mahavidyalaya, Nanded. 

 

2. Processing of crude drug: 

Shade drying of the leaves up to complete removal of moisture was done. (Took around 15 days) Dried leaves were 

powdered by hand crushing and sieved through sieve number 30 #. 
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3. Preparation of Extracts: 
Three extracts of whole plant of vigna radiata was prepared 

 Petroleum ether extract by continuous hot extraction method 

 Ethyl acetate extract by continuous hot extraction method 

 Ethanol extract by continuous hot extraction method 

The extract obtained and the dried mass was weighed and recorded. The percentage of yield was calculated.  

 

Wt. of extract 

(%) yield = --------------------------------× 100 

Wt. of powdered drug 

 

1.Preparation of Petroleum ether extract :  

Dried powdered plant was successfully extracted with petroleum ether by Soxhlet extractor apparatus according to the standard 

method till colorless solution was observed in siphon tube. 300 gm of the powdered plant and 1000 ml petroleum ether was used 

for extraction. After completion of extraction extract was cooled and dried. The extract was stored in air tight container and kept in 

decicator till use. Percentage yield of extract was calculated.  

 

2. Preparation of Ethyl acetate extract :  

Dried powdered plant was successfully extracted with Ethyl acetate by Soxhlet extractor apparatus according to the standard method 

till colorless solution was observed in siphon tube. 250 gm of the powdered plant and 1000 ml chloroform was used for extraction. 

After completion of extraction extract was cooled and dried. The extract was stored in air tight container and kept in decicator till 

use. Percentage yield of extract was calculated.  

 

 3.Preparation of  Methanol extract:  

Dried powdered plant was successfully extracted with ethanol by Soxhlet extractor apparatus according to the standard method till 

colorless solution was observed in siphon tube. 250 gm of the powdered plant and 1000 ml methanolic was used for extraction. 

After completion of extraction extract was cooled and dried. The extract was stored in air    tight container and kept in decicator till 

use. 

 

 Phytochemical Evaluation: 

1. Total Phenolic Content 

 

Total Phenolic Content was determined by using the Folin-Ciocalteu assay. An aliquot (1m) of extract or standard solution 

of Gallic acid [2, 4, 6, 8, 10µg/ml] was added to 10 ml of volumetric flask, containing 9ml of distilled water. A blank 

reagent using distilled water was prepared. 0.5 ml of Folin-Ciocalteu phenol reagent was added to the mixture and shaken. 

After 5 minutes 2 ml of 2% NaHCo3 solution was added to the mixture. The volume was then made up to the mark. After 

incubation for 120 minutes at room temperature, the absorbance against the reagent blank was determined at 746 nm with 

an UV-Visible spectrophotometer. 

 

2. Total Flavonoids Content 

 

Total Flavonoid Content was measured by the alluminium trichloride colorimetric assay. An aliquot (1ml) of extracts or 

standard solutions of Rutin (50, 100, 150, 200 and 250µg/ml) was added to 10 ml volumetric flask containing 4 ml of distilled 

water. To the flask was added 0.3 ml 5% NaNO2, after five minutes 0.3 ml 10 % AlCl3 was added. After five minutes, 2 ml 1M 

NaOH was added and the volume was made up to 10 ml with distilled water. The solution was mixed and absorbance was 

measured against the blank at 258 nm. 

 

3. IN VITRO ANTI-OXIDANT ACTIVITY 

An antioxidant is a molecule capable of inhibiting the oxidation of other molecules. Oxidation is a chemical reaction that transfers 

electrons or hydrogen from a substance to an oxidizing agent. Oxidation reactions can produce free radicals. In turn, these radicals 

can start chain reactions. When the chain reaction occurs in a cell, it can cause damage or death to the cell. Antioxidants terminate 

these chain reactions by removing free radical intermediates, and inhibit other oxidation reactions. 

 

2,2 Diphenyl- 1 picryl-hydrazylradical scavenging (DPPH) Activity- 

Principle: 

The DPPH is a stable free radical and is widely used to assess the radical scavenging activity of antioxidant compounds. This 

method is based on the reduction of DPPH in methanol solution in the presence of a hydrogen donating antioxidant due to the 

formation of the non-radical form DPPH-H. This transformation results in a color change from purple to yellow, which is measured 

spectrophotometrically. The disappearance of the purple color is monitored at 517 nm. The free radical scavenging activity can be 

measured by using 1, 1- diphenyl-2-picryl-hydrazyl. Vani T, Rajani, M et al., (1997) 
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Reagents Required: 
1) DPPH  

2)  Pure Methanol  

Preparation of samples and standard solutions: 
Accurately weighed 10 mg of Ethyl acetate and Methanolic extracts and the standard ascorbic acid and dissolved separately in 10 

ml of phosphate buffered saline. These solutions were serially diluted with methanol to obtain the lower dilutions.   

Procedure: 

The reaction mixture (3.0 ml) consists of 1 ml of 0.1mM DPPH solution in methanol was mixed with 1 ml of drug solution and 1.0 

ml of methanol. The reaction mixture was vortexes and left in the dark at room temperature for 30 min. The absorbance was 

measured at 517 nm. A reaction mixture without test sample was served as control. 

The percentage of inhibition can be calculated using the formula: 

 

                                                                      A control – A test 

                                    (%) inhibition = -------------------------- × 100 

                                                                      A control 

Where,  

A control: Absorbance of control.    

A test: Absorbance of test. 

 

 RESULTS: 

Table No. 1:  Observations for Phytochemical qualitative analysis 

Sr. no Test for Ethyl acetate Methanol 

1 Alkaloids 
a) Wagner test 

b) Mayer’s test 

 

- 

+ 

 

- 

- 

2  Proteins 

a) Millon’s test 

b) Biuret test 

 

+ 

- 

 

- 

- 

3 Carbohydrate 

a) Molish’s test 

b) Fehling’s test 

c) Benedicts test 

 

+ 

+ 

- 

 

+ 

+ 

+ 

4 Glycosides 

a) Borntrager’s test 

b) Keller killani test 

 

- 

+ 

 

- 

+ 

5 Tannins and Phenolic comp. 

a) Ferric chloride test 

b) Lead acetate soln test: 

c) Dil.Nitric acid test 

 

+ 

+ 

+ 

 

+ 

+ 

+ 

6 

 

 

Flavonoids 

a) Lead acetate 

b) NaOH test 

c) Sulphuric acid test 

 

+ 

- 

+ 

 

- 

+ 

+ 

7 Steroids 

a) Salwoski test 

 

+ 

 

+ 

8 Amino acid 

a) Ninhydrin test 

b) Tyrosin test 

c) Cystine test                                                                                            

 

+ 

+ 

- 

 

+ 

- 

- 

9 Saponin 

a) Foam test 

b) Froth test 

 

+ 

+ 

 

+ 

+ 

 

                                                   (+); Present, (-); Absent 

Above observation table shows the presence of phytoconstituents in the extracts. It reveals all two (i.e. Ethyl acetate and 

Ethanolic) extracts contains carbohydrates, glycosides, steroids, proteins, tannins and phenols, alkaloids, flavonoids 
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TLC Fingerprinting:       

 

 
   

Fig no. 1: TLC of Ethyl acetate and methanolic extracts 

Table 2: Results of TLC profile of extracts: 

Sr. No. Extracts Solvent systems Proportions Spraying 

Reagent 

Rf 

1. Ethyl acetate             

extract 

Ethyl acetate:Methanol  

 

(1:1) Sulphuric acid 0.857 

 

2. Methanolic 

extract 

Ethyl acetate:Methanol  

 

(1:1) Sulphuric acid 0.945 

0.351 

 

Ethyl acetate extract of Cyamopsis tetragonoloba L. pods when subjected to TLC fingerprinting showed Rf value at 0.857 in the 

solvent system of Ethyl acetate:Methanol (1:1)  Methanolic extract of Cyamopsis tetragonoloba L. pods when subjected to TLC 

fingerprinting showed Rf value at 0.945, 0.351 in the solvent system of Ethyl acetate:Methanol (1:1) . 

Total Phenolic Content: 

 

Table 3-Total phenolic content of standard Gallic acid 

 

Sr no. Concentration (µg/ml) Absorbance of Gallic acid 

1 20 0.216 

2 40 0.354 

3 60 0.516 

4 80 0.698 

5 100 0.885 

 

 
 

Fig no.2- Calibration Curve of Gallic acid 
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Table 4- Total phenolic content 

Sr. no Extract 
Concentration 

(µg/ml) 
Absorbance 

TPC mg/g of 

GAE 

1 Petroleum ether 100(µg/ml) 0.061 7.011 

2 Ethyl acetate Extract 100(µg/ml) 0.156 17.93 

3 Methanolic Extract 100(µg/ml) 0.162 18.62 

 

 

Chart 1. Total Phenolic Content of Cyamopsis tetragonoloba pods extracts 

Total Flavonoid Content 

 

Table 5. Results of Total Flavonoid Content 

Sr. no Extract Concentration (µg/ml) Absorbance TFC mg/g of Rutin 

1 Petroleum ether 100(µg/ml) 0.063 20.32 

1 Ethyl acetate 100 (µg/ml) 0.256 82.580 

2 Methanol 100 (µg/ml) 0.276 89.032 

 

 
Chart 2. Total Flavonoid Content of Cyamopsis tetragonoloba pods extracts. 
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TOTAL ANTIOXIDANT ACTIVITY 

 

Table 6: DPPH (2, 2-Dipheny1, 1-Picrylhydrazyl) radical scavenging activity of Ethyl acetate extract of Cyamopsis 

tetragonoloba L. pods 

Sr. No. Conc. 

(μg/ml) 

Absorbance of 

Ethyl acetate 

extract of leaf 

% Inhibition of 

Ethyl acetate 

extract of leaf 

Absorbance of 

Standard 

(A.A.) 

% Inhibition 

of Standard (A.A.) 

1 50 0.343±0.002 40.04 0.314±0.002 63.95 

2 100 0.142±0.003 66.87 0.042±0.001 97.12 

3 150 0.178±0.001 82.97 0.033±0.002 98.22 

Each value represents the mean ±S.E.M. (n=3), AA: Ascorbic Acid as standard. 

The Ethyl acetate extract of Cyamopsis tetragonoloba L. pods shows 80.97% inhibition at 150µg/ml concentration while standard 

ascorbic acid at 150µg/ml concentration shows 96.22% inhibition. 

Table no. 7: DPPH (2, 2-Dipheny1, 1-Picrylhydrazyl) radical scavenging activity of methanolic extract of Cyamopsis 

tetragonoloba L. Pods. 

Sr. 

No. 

Conc. 

(μg/ml) 

Absorbance of 

Methanolic extract 

of leaf 

% Inhibition of 

Methanolic extract 

of leaf 

Absorbance of 

Standard 

(A.A.) 

% Inhibition 

of Standard (A.A.) 

1 50 0.363±0.002 24.43 0.314±0.002 63.95  

2 100 0.257±0.001 70.29 0.042±0.001 97.12  

3 150 0.198±0.008 76.14 0.032±0.002 98.22  

Each value represents the mean ±S.E.M. (n=3), AA: Ascorbic Acid as standard. 

The Methanolic extract of Cyamopsis tetragonoloba L. pods shows significant % inhibition i.e. 76.14% at 150µg/ml concentration 

while standard ascorbic acid at 150µg/ml concentration shows 98.22% inhibition. 

Table no. 8: Comparative DPPH Scavenging assay method of Cyamopsis tetragonoloba L. (Ethyl acetate and Methanolic) 

pods extracts 

Sr. 

no 

Concentration 

(µg/ml) 

As. acid 

(%inhibition) 

Ethyl acetate extract 

(%inhibition) 

Methanolic extract 

(%inhibition) 

1 50 63.95 % 40.04 % 24.43 % 

2 100 97.12 % 66.87 % 70.29 % 

3 150 98.22 % 82.97 % 76.14 % 

As Acid: Ascorbic Acid as standard. 
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Chart 3: DPPH scavenging activity of Cyamopsis tetragonoloba L. podsextracts 

DPPH (2, 2-dipheny 1, 1-picrylhydrazyl) radical scavenging activity Concentration Vs % inhibition 

 

DISCUSSION 

 

A lot of medicinal plants, traditionally used for thousands of years, are present in group of herbal preparation of the Indian traditional 

health care system. Silymarin; a phytoconstituents from (Silybum marianum) has been widely used from ancient times because of 

its excellent hepatoprotective action.  

Liver protective herbal drugs contains a variety of chemical constituents like phenols, coumarins, essential oil, monoterpenes, 

carotinoids, glycosides, flavonoids, lipids, alkaloids and xanthenes.  

Extraction of Cymopsis tetragonoloba L. Pods were done by using successive extraction process; two extracts were prepared with 

ethyl acetate and methanol solvent. Phytoconstituent were found to be  flavonoid, p-coumarin, Saponins, tannin and triterpenes. 

Antioxidant activity One major action of antioxidants in cells is to prevent damage due to the action of reactive oxygen species. 

These molecules are unstable and highly reactive and can damage cells by chemical chain reactions such as lipid peroxidation or 

formation of DNA adducts that can lead to cancer promoting mutations or cell death. All cells therefore contain antioxidant that 

serves to reduce or prevent this damage. 

 The C.T.EA and C.T.Mth extracts shows antioxidant activity which was demonstrated by DPPH radical scavenging method and 

compared with standard ascorbic acid. The C.T.Mth and C.T.EA  extracts shows the significant antioxidant activity. When there is 

comparison between two extracts, minimum dose of C.T.Mth extract shows more significant activity than C.T.Mth extract. 

 

SUMMARY AND CONCLUSION 

Cyamopsis tetragonoloba pods drug were used for studying Pharmacognostic, Phytochemical and Pharmacological evaluation.The 

present study aimed to evaluating the hepatoprotective effect of crude extract of Cyamopsis tetragonoloba podson rat. Two extracts 

were prepared C.T.EA and C.T.Mth.Phytochemical study revealed that presence of flavonoid, p-coumarin, Saponins, tannin and 

triterpenes and tannin and was further confirmed by studying the TLC fingerprinting and Total phenol and flavonoid content. Safety 

study of extract by acute oral toxicity (OECD-423) reveals no toxicity in test animal to the 200 mg/kg.By In vitro antioxidant 

methods it is proved that has a Cyamopsis tetragonoloba pods has good antioxidant activity and may be useful in many diseases 

that occur due to oxidative stress including liver diseases.The results obtained in present study indicate C.T.EA and C.T.Mth extracts 

have significant free radical scavenging activity. The overall antioxidant activity of these extracts might be attributed to its 

flavonoids, phenolic and other phytochemical constituents. These could be source of natural antioxidant and have greater importance 

or showing oxidative stress related degenerative diseases. 
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