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ABSTRACT  

Cellular damage caused by reactive oxygen species has been 

implicated in several diseases and hence antioxidants have significant 

importance in human health. The present study was to evaluate the 

quantitative analysis and in vitro free radical scavenging activity of 

stem ethanolic extract of Cayratia trifolia. The content of total 

phenols, tannins, saponins, flavonoids, alkaloids analyzed. Free radical 

activity was assayed using 1,1-diphenyl-2-picryl hydroxyl (DPPH), 

2,2’ azinobis-3 ethylbenzothiozoline-6 sulfonic acid (ABTS+) cation 

decolourization test, hydroxyl radical (OH.), hydrogen peroxide assay 

(H2O2), nitric oxide radical inhibition activity (NO), superoxide 

radical, metal chelating assay, ferric reducing antioxidant power assay  

(FRAP), reducing power activity using established assay procedure. The ethanolic extract of 

Cayratia trifolia exhibited major content of secondary metabolites present in the stem extract. 

The antioxidant activity of the extract was compared with standard ascorbic acid. In 

conclusion, the results presented in the stem of Cayratia trifolia have a strong antioxidant 

property against free radicals and it may serve as a good pharmacological property. 
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INTRODUCTION  

Free radicals are incessantly produced in the human body, as they are essential for energy 

supply, detoxification, chemical signaling and immune function 
[1]

. These free radicals are 

usually produced through aerobic respiration. Although the human body produces antioxidant 

enzymes to neutralize the free radicals 
[2]

. When the generation of ROS overtakes the 

antioxidant defense of the cells the free radicals start attacking cellular proteins, lipids and 

carbohydrates leading to the pathogenesis of many disorders including arthritis and 

connective tissue disorders, liver disorders, neurodegenerative disorders, cardiovascular 

disorders, diabetes, chronic inflammation, mutagenesis, carcinogenesis and in the process of 

ageing 
[3]

. Antioxidants provide protection for living organisms from damage caused by 

uncontrolled production of reactive oxygen species (ROS) and the concomitant lipid 

peroxidation, protein damage and DNA strand breaking 
[4]

.Antioxidants reduce the oxidative 

stress in cells and are therefore useful in the treatment of many human diseases, including 

cancer, cardiovascular diseases and inflammatory diseases. This activity is due to the ability 

of antioxidants to reduce oxidative stress by neutralizing or scavenging of reactive species by 

hydrogen donation 
[5]

.Recent studies have confirmed that free radicals would damage nearby 

structures including DNA, proteins or lipids. Radical scavenging antioxidants are mainly 

significant in protecting cells from the injury of free radical 
[6]

. Thus, antioxidants with free 

radical scavenging activities may have enormous significance in the prevention and 

therapeutics of diseases 
[7]

. 

 

Natural products derived from food and medicinal plants are the potential sources of 

antioxidant molecules 
[8]

. Medicinal plants contain some organic compounds which produce 

definite physiological action on the human body and these bioactive substances include 

tannins, alkaloids, carbohydrates, terpenoids, steroids and flavonoids 
[9]

.   These 

phytochemicals have been found to act as antioxidants by scavenging free radicals and many 

have therapeutic potential for free radical associated disorders 
[10]

. Cayratia trifolia Linn. 

Domin syn (Vitaceae) is native of India, Asia and Australia. It is a weak herbaceous climber 

having trifoliated leaves with (2-3 cm), long petioles and ovate to oblong-ovate leaflets. 

Flowers are small greenish white brown in color 
[11]

. The ethanolic extract of Cayratia trifolia 

possesses a good free radical scavenging activity which may due to the presence of alkaloids 

and flavonoids 
[12]

. The whole plant is used as diuretic, in tumors, neuralgia and splenopathy, 

leucorrhea. The paste of tubers is applied on the affected part in the treatment of snake bite. It 

is reported to possess antiviral, antibacterial, antiprotozoal, hypoglycaemic, anticancer and 



www.wjpr.net                       Vol 3, Issue 6, 2014.     

                          

   

 

975 

 

Gopalakrishnan et al.                                      World Journal of Pharmaceutical Research 

diuretic activity etc 
[13]

. This plant also contains kaempferol, myricetin, quercetin, triterpenes 

and epifriedelanol 
[14]

. The aim of the study is to investigate quantitative analysis and in vitro 

free radical scavenging activity of stem ethanolic extract of Cayratia trifolia. 

 

MATERIALS AND METHODS  

Plant collection 

Cayratia trifolia was collected from in and around area of Poonthottam, Thanjavur district, 

Tamil Nadu, India. The plant was authenticated by Dr. P. Sathyanarayanan, Botanical Survey 

India, TNAU Campus, Coimbatore. The voucher number is BSI/SRC/5/23/2010-

2011/Tech.1527. Fresh leaf, stem and fruit plant materials were washed under running tap 

water, air dried and powdered. 

 

Preparation of ethanolic extract 

50 g of powdered plant material was weighed and extracted with 250 ml of ethanol for 72 

hours using occasional shaker. The supernatant was collected and concentrated at 40°C. It 

was stored at 4°C in air tight bottles for further studies.  

 

Quantitative analysis of secondary metabolites  

 Estimation of Total Phenol  

Total phenolic content was carried out by the method of Singleton and Rossi [15]. The 

sample extract (0.1 ml) was mixed with distilled water (3 ml) and 0.5 ml of Folin-Ciocalteu 

reagent was added. After 3 minutes 2 ml of 20% sodium carbonate was added and mixed 

thoroughly. The tubes were incubated in a boiling water bath for exactly one minute. It was 

then cooled and the absorbance was measured at 650 nm using spectrophotometer against the 

reagent blank. Standard curve of gallic acid solution (10, 20, 40, 60, 80 and 100 ppm) was 

prepared using the similar procedure and the results were expressed as mg of gallic acid 

equivalents (GAEs) per g of extract. 

 

Estimation of Total Tannin  

Total tannin content was determined in the method of Schendrel, 
[16]

. 0.2-1.0 ml of standard 

tannic acid solution was pipetted out in to a series of test tubes. To another test tube 0.5 ml of 

extract solution was taken. The volumes of all the tubes were made up to 3.0 ml with distilled 

water. 3.0 ml of distilled water was taken as blank. To all the tubes added 2.0 ml of 20% 

Na2CO3 followed by the addition of 0.5 ml of Folin-Ciocalteu reagent and incubated at room 
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temperature for 30 minutes. The absorbance was read against reagent blank at 700 nm. From 

the standard graph, the amount of tannin present in the sample was calculated. 

 

Determination of Saponins 

20 g of plant powder was placed into a conical flask and 100 ml of 20 % aqueous ethanol was 

added. The sample was heated over a hot water bath for 4 h with continuous stirring at 55°C. 

The mixture was filtered and the residue re-extracted with another 200 ml 20 % ethanol. The 

combined extract was reduced to 40 ml over water bath at 90°C. The concentrate was 

transferred into a 250 ml separating funnel and 20 ml of diethyl ether was added and shaken 

vigorously. The aqueous layer was recovered while the ether layer was discarded. The 

purification process was repeated. 60 ml of n-butanol was added. The combined n-butanol 

extracts were washed twice with 10 ml of 5% aqueous sodium chloride. The remaining 

solution was heated in a water bath. After evaporation the samples were dried in the oven to a 

constant weight and saponin content was calculated as percentage 
[17]

. 

 

Estimation of Total Flavonoid  

Total flavonoid content was determined using the method of Ordon et al., 
[18]

. 0.5 ml of 2% 

AlCl3 in ethanol solution was added to 0.5 ml of sample solution. After one hour incubation 

at room temperature, yellow colour was developed. This was measured at 420 nm with UV-

Visible spectrophotometer. A standard graph was prepared using the quercetin and the total 

flavonoid content was expressed as quercetin equivalent (mg/g).  

 

Determination of total alkaloid  

The alkaloid content of sample was determined as described by Harborne 
[19]

. 5 g of the 

sample was weighed into a 250 ml beaker and 200 ml of 10% acetic acid in ethanol was 

added and covered and allowed to stand for 4 h. The mixture was filtered through Whatman 

no 1 filter paper and the filtrate concentrated to ¼ of its original volume on a water bath 

maintained at 90°C. Alkaloid was precipitated from each sample, using a concentrated 

ammonium hydroxide solution (NH4OH) and then allowed to sediment. The whole solution 

was allowed to settle and the precipitated was collected and washed with concentrated 

NH4OH and then dried in a hot air oven.The residue is alkaloid and is calculated thus: (%) 

Alkaloid = W2-W1 / W x 100, Where, W1 = Initial weight before drying, W2 = Final weight 

after drying, W = weight of sample 
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In vitro free radical scavenging activity 

DPPH radical scavenging assay  

The scavenging activity for DPPH free radicals was measured according to the procedure 

described by Blios 
[20]

. Methanol solution of the sample extract at various concentrations 

(100, 200, 300, 500 and 500 µg/mL) was added separately to each 5 mL of 0.1 mM 

methanolic solution of DPPH and allowed to stand for 20 min at 27ºC. After incubation, the 

absorbance of each solution was determined at 517 nm using spectrophotometer. Ascorbic 

acid was used as standard. The corresponding blank reading was also taken and DPPH radical 

scavenging activity was calculated by using the following formula: % Radical scavenging 

activity = [Control OD – Sample OD)/ Control OD] × 100. The percentage inhibition versus 

concentration was plotted and the concentration required for 50% inhibition of radicals was 

expressed as IC50 value. 

 

Hydroxyl radical scavenging activity 

The hydroxyl radical scavenging activity of the ethanolic extracts of Cayratia trifolia was 

measured with a slight modification of Elizabeth and Rao 
[21]

. All the solutions were freshly 

prepared. The 1 mL reaction mixture contained, 2-deoxy-2-ribose (2.8 mM); KH2PO4-KOH 

buffer (20 mM, pH 7.4); FeCl3 (100 µM); EDTA (100 µM); H2O2 (1.0 mM); ascorbic acid 

(100 µM) and various concentrations (40-200 µg/mL) of the test sample. After incubation for 

1 h at 37ºC , 0.5 mL of the reaction mixture was added to 1 mL of 2.8% TCA, then 1 mL of 

1% aqueous TBA was added and the mixture was incubated at 90ºC  for 15 minutes to 

develop the color. After cooling, the absorbance was measured at 532 nm against an 

appropriate blank solution. All tests were performed six times. Ascorbic acid was used as a 

positive control. Percentage of inhibition was evaluated by comparing the test and blank 

solutions. 

 

Superoxide radical scavenging activity 

The superoxide scavenging activity of the ethanolic extracts of Cayratia trifolia was 

measured by reduction of nitroblue tetrazolium (NBT) method of Fontana et al., 
[22]

. Briefly, 

Tris HCl buffer (3 mL, 16 mM, pH 8.0) was mixed with 1 ml NBT (50 µM) solution, 1 ml 

NADH (78 µM) solution and the plant extract (40-200 µg/mL). The reaction was initiated by 

the addition of 1 mL of phenazine methosulfate (PMS) solution (10 µM) to the mixture. The 

reaction mixture was incubated at 25ºC for 5 min and the absorbance was read at 560 nm 
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against the subsequent blank sample. All tests were performed three times. Ascorbic acid was 

used as a control. 

 

Nitric oxide radical scavenging activity 

The Nitric oxide was generated by sodium nitroprusside and measured by the Griess Illosvoy 

reaction by the method of Garratt 
[23]

. The reaction mixture contained 10 mM SNP, phosphate 

buffered saline (pH 7.4) and various doses (40-200 µg/mL) of the test solution in a final 

volume of 3 ml. After incubation for 150 min at 25ºC, 1 mL sulfanilamide (0.33% in 20% 

glacial acetic acid) was added to 0.5 mL of the incubated solution and allowed to stand for 5 

min. Then 1 ml of napthylethylenediamine dihydrochloride (NED) (0.1% w/v) was added and 

the mixture was incubated for 30 min at 25ºC. The pink chromophore generated during 

diazotization of nitrite ions with sulphanilamide and subsequent coupling with NED was 

measured spectrophotometrically at 540 nm against a blank sample. All tests were performed 

three times. Ascorbic acid was used as a standard reference. 

 

Hydrogen peroxide radical scavenging activity 

The ability of the Cayratia trifolia extracts to scavenge hydrogen peroxide was determined 

according to the method of Ruch et al., 
[24]

. A solution of hydrogen peroxide (40mM) was 

prepared in phosphate buffer (pH 7.4). Extracts (100 μg/mL) in distilled water were added to 

a hydrogen peroxide solution (0.6 mL, 40mM). Absorbance of hydrogen peroxide at 230 nm 

was determined 10 minutes later against a blank solution containing the phosphate buffer 

without hydrogen peroxide. The percentage of hydrogen peroxide scavenging of both 

Cayratia trifolia extracts and standard compounds were calculated: % Scavenged [H2O2] = 

[(AC – AS)/AC] x 100 Where AC is the absorbance of the control and AS is the absorbance in 

the presence of the sample of Cayratia trifolia extract or standards. 

 

Metal chelating activity 

The chelating of ferrous ions by various extracts of Cayratia trifolia was estimated by the 

method described by Dinis et al., 
[25]

. Various concentrations of the extracts viz., 100, 200, 

300, 400, 500 µg/mL of Cayratia trifolia were added with 1 mL of 2mM FeCl2 separately. 

The reaction was initiated by the addition of 5mM ferrozine (1mL). Absorbance was 

measured at 562nm after 10min. Ascorbic acid was used as standard. Chelating activity (%) = 

[Control OD – Sample OD)/ Control OD] × 100. 
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ABTS radical cation scavenging activity 

The ABTS radical cation scavenging activity was performed with slight modifications 

described by Re et al., 
[26]

. The ABTS
+ 

cation radicals were produced by the reaction between 

7mM ABTS in water and 2.45 mM potassium persulfate, stored in the dark at room 

temperature for 12 h. prior to use, the solution was diluted with ethanol to get an absorbance 

of 0.700 ± 0.025 at 734 nm. Free radical scavenging activity was assessed by mixing 10 µl of 

test sample with 1.0 ml of ABTS working standard in a microcuvette. The decrease in 

absorbance was measured exactly after 6 min. the percentage inhibition was calculated 

according to the formula: [(A0-A1)/A0]×100, where A0 was the absorbance of the control, and 

A1 was the absorbance of the sample. 

 

Reducing power assay  

The reducing power capacity of the plant was assessed by the modified method of Oyaizu 
[27]

. 

Various concentrations (40-200 µg/mL) of the extract (0.5 mL) were mixed with 0.5 mL 

phosphate buffer (0.2 M, pH 6.6) and 0.5 ml potassium hexacyanoferrate (0.1%), following 

50ºC incubation in a water bath for 20 minutes. After incubation, 0.5 mL of TCA (10%) was 

added to end the reaction. The upper portion of the solution (1 mL) was mixed with 1 ml 

distilled water, and 0.1 mL FeCl3 solution (0.01%) was added. The reaction mixture was left 

for 10 min at room temperature and the absorbance was measured at 700 nm against a 

suitable blank solution. All tests were performed six times. A higher absorbance of the 

reaction mixture indicated greater reducing power. Ascorbic acid was used as a positive 

control. 

 

Ferric reducing antioxidant power (FRAP) assay 

The FRAP assay was used to estimate the reducing capacity of plant extracts, according to 

the method of Benzie and Strain 
[28]

. The FRAP reagent contained 2.5 mL of a 10 mM TPTZ 

solution in 40 mM HCl, 2.5 mL of 20 mM FeCl3.6H2O and 25 mL of 300 mM acetate buffer 

(pH 3.6). It was freshly prepared and warmed at 37ºC. 900 µl FRAP reagent was mixed with 

90 µl water and 30 µl of the extract. The reaction mixture was incubated at 37ºC for 30 

minutes and the absorbance was measured at 593 nm. 

 

RESULTS AND DISCUSSION 

Natural antioxidants such as phenols, flavonoids, alkaloids and tannins are increasingly 

attracting attention because they are having qualities of disease-preventing, health-promoting 

and anti-ageing substances 
[29]

.The beneficial effects derived from phenolic compounds have 
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been attributed to their antioxidant activity 
[30]

. Phenolics content are very important plant 

constituents because they can act as reducing agents, hydrogen donors and metal chelator 
[31]

. 

They also act as radical scavenger due to their hydroxyl groups. Flavonoids show their 

antioxidant action through scavenging or chelating process 
[32]

. Previous studies revealed that 

the Cayratia trifolia is medicinally important and used in the treatment of various diseases 

[33]
.  

 

Total phenol, tannin, alkaloid, flavonoid and saponin contents were estimated in stem 

ethanolic extract of Cayratia trifolia which is showed in table 1. Maximum amount of 

phenols were found in stem ethanolic extract of Cayratia trifolia. The highest tannin content 

was found in stem (54.52 ± 0.3 mg/g) extract of Cayratia trifolia. Flavonoids are regarded as 

one of the most widespread groups of natural constituents found in plants. The values of 

flavonoid content is 26.07 ± 0.40 mg/g. Alkaloid shows highest amount in fruit when 

compared with other parts of the plant. Alkaloids have been associated with medicinal uses 

for centuries and one of their common biological properties is their cytotoxicity 
[31]

. 

 

Quantitative analysis of stem ethanolic extracts of Cayratia trifolia 

S.No Parameters Contents  

1 Phenol (mg/g) 34.97 ± 0.4 

2 Tannin (mg/g) 54.52 ± 0.3 

3 Saponin (mg/g) 39.52 ± 0.50 

4 Flavonoid (mg/g) 26.07 ± 0.40 

5 Alkaloid (mg/g) 33.74 ± 0.68 
 

Values are expressed as Mean±SD (n=3) 

 

DPPH antioxidant assay is based on the ability of 1,1-diphenyl-2-picryl-hydrazyl (DPPH), a 

stable free radical, to decolorize in the presence of antioxidants. The DPPH radical contains 

an odd electron, which is responsible for the absorbance at 515 nm and also for a visible deep 

purple color. When DPPH accepts an electron donated by an antioxidant compound, the 

DPPH is decolorized, which can be quantitatively measured from the changes in absorbance. 

DPPH is usually used as a substrate to evaluate the antioxidant activity of antioxidants 
[34]

. It 

has been reported that oxidative stress, which occurs when free radical formation exceeds the 

body’s ability to protect or scavenge them, forms the pathological basis of several chronic 

disease conditions 
[35, 36]

. The IC50 value of stem ethanolic extract of Cayratia trifolia and 

ascorbic acid were found to be 430 µg/mL and 345 µg/mL respectively which are shown in 

Figure 1.  
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Figure 1-DPPH radical scavenging activity 

 

ABTS
+
 radical, a protonated radical has characteristic absorbance maximum at 734 nm which 

decreases at the scavenging of proton radical which is known as excellent substrate for 

peroxidases frequently used to study antioxidant properties of natural compounds 
[37]

. Figure 

2 depicts the ABTS
+
 radical scavenging activity of ethanolic extract as well as standard 

compound. The percentage inhibition of the extract was found to be 315 µg/mL (stem) and 

275 µg/mL (ascorbic acid). Nitric oxide is a very unstable species, so under aerobic condition 

it can react with O2 to produce its stable products such as nitrate and nitrite through 

intermediates NO2, N2O4. In the presence of a scavenging test compound, the amount of 

nitrous acid will decrease and can be measured at 546nm 
[38]

.The nitric oxide radical 

scavenging activities of Cayratia trifolia extract were shown in Figure 3. The IC50 value of 

the stem ethanolic extract was found to be 290 µg/mL and standard ascorbic acid 225 µg/mL 

respectively.  

 

 

Figure 2-ABTS
+
 radical scavenging activity 
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Figure 3-Nitric oxide radical scavenging activity 

 

 

Figure 4-Hydroxyl radical scavenging activity 

 

 

Figure 5-Metal chelating activity 

 

The presence of transition metal ions in a biological system could catalyse the Haber-Weiss 

and Fenton type reactions, resulting in generation of hydroxyl radicals (OH). However, these 

transition metal ions could form chelates with the antioxidants, which results in the 

suppression of OH generation and inhibition of peroxidation processes of biological 
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molecules 
[39]

.The hydroxyl radical scavenging activities of ethanolic extract of Cayratia 

trifolia was showed in figure 4. The IC50 value of stem ethanolic extract of Cayratia trifolia 

and ascorbic acid were found to be 245 µg/mL and 215 µg/mL respectively. Metal chelating 

activity was given in figure 5. The % inhibition of stem ethanolic extract of Cayratia trifolia 

and ascorbic acid were established to be 265 µg/mL and 265 µg/mL.  

 

 

Figure 6-Superoxide radical scavenging activity 

 

 

Figure 7-Hydrogen peroxide radical scavenging activity 

 

In biochemical systems, superoxide radical can be converted into hydrogen peroxide by the 

action of superoxide dismutase and the H2O2 can subsequently generate extremely reactive 

hydroxyl radicals in the presence of certain transition metal ions on by UV photolysis. 

Hydroxyl radicals can attack DNA molecules to cause strand scission 
[40]

. The IC50 value of 

stem ethanolic extract of Cayratia trifolia and ascorbic acid is 345 µg/mL and 295 µg/mL 

(Figure 6) respectively. Figure 7 showed hydrogen peroxide radical scavenging activity and 

the % inhibition is 225 µg/mL (stem) and 205 µg/mL (ascorbic acid).  
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Figure 8-Reducing power activity 

 

 

Figure 9-Ferric reducing antioxidant power activity 

 

Reducing power is associated with antioxidant activity and may serve as a significant 

reflection of the antioxidant activity. Compounds with reducing power indicate that they are 

electron donors and can reduce the oxidized intermediates of lipid peroxidation processes, so 

that they can act as primary and secondary antioxidants 
[41]

. The Figure 8 represents the 

reductive capabilities of and stems ethanolic extract of Cayratia trifolia. In the concentration 

range investigated, all the extracts demonstrated reducing power that increased linearly with 

concentration.  The ferric reducing antioxidant power was studied which is shown in figure 9.  

FRAP assay is easily reproducible and linearly related to molar concentration of the 

antioxidant present, it can be reported that ethanolic extract may act as free radical scavenger, 

capable of transforming reactive free radical species into stable non-radical products. 
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CONCLUSION  

In the present study, quantitative analysis and free radical scavenging activities of stem 

ethanolic extract of Cayratia trifolia was investigated. The extract was found to possess more 

secondary metabolites and it exhibit radical scavenging activities, Based on the results it can 

be concluded that, the stem ethanolic extract of Cayratia trifolia which contains high amount 

of secondary metabolites and exhibits free radical scavenging activities. In future this plant 

extract are significant sources of natural antioxidant, which may be helpful in preventing the 

progress of various oxidative stresses and as a possible food supplement or in pharmaceutical 

industry. 
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