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ABSTRACT 
The antioxidant activity of Dioscorea tomentosa tuber in methanol extracts are assessed 
using different models like DPPH, hydroxyl, superoxide, ABTS and reducing power. At 
different concentrations. Total phenolic and flavoinid contentsan assessed by the standard 
methods. Methanol extract shows considerable in vitro antioxidant and free radical 
scavenging activities in a dose dependent manner when compared to the standard 
antioxidant (ascorbic acid/trolox). The results justify the therapeutic applications of the 
plant in the indigenous system of medicine, augmenting its therapeutic value. 
Keywords: Flavonoid, DPPH, ABTS, Reducing power. 
INTRODUCTION 

Oxidative stress is responsible for many of today’s disease that results from an imbalance 

between formation and neutralization of pro oxidants. Oxidative stress is initiated by free 

radicals, which seek stability through electron pairing with biological macromolecules 

Such as proteins, lipids and DNA in healthy human cells and cause protein and DNA 

damage along with lipid peroxidation. These charges contribute to cancer, 

atherosclerosis, cardiovascular disease ageing and antiinflammatory diseases [1, 2]. 

Antioxidants may act as free radical scavengers, reducing agents, chelating agents for 

transition metals, quenchers of singlet oxygen molecules and or activations of 

antioxidative defense enzyme system to suppress the radical damages in biological 

systems [3, 4]. Antioxidants thus play an important role in the protection of human body 

against damage by reactive oxygen species [5, 6]. Therefore, inhibition of free radical 

induced oxidative damage by supplementation of antioxidants has become an alternative 
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therapeutic strategy for reducing the risk of there diseases. Recently much attention has 

been directed towards the development of ethnomedicines. With strong antioxidant 

properties but low cytotoxicities [7, 8]. 

Yam is the common name of rhizomes of a perennial plant from the genus Dioscorea in 

the family Dioscoreaceae. It is estimated that there are more than 600 species of Yams in 

the world. Yam has been widely used for the enhancement of health in oriental countries 

and traditionally considered as a superior Chinese herb to improve gastrointestinal 

function [9, 10]. Recently Wang et al [10] have demonstrated that Yam- rich diets enhance 

caecal fermentation and proliferation of bifidobacteria Yam has also been implicated in 

the promotion of the health of postmenopausal women. The wild Mexican Yam has been 

marketed for treating postmenopausal syndromes [11]. Muthukumarasamy et al [12] have 

reported that ten grams of the boiled stem peeled tuber of Dioscorea tomentosa is given 

to children once a day for three days to get relief from bowel complaints by the Palliyar 

tribe of Grizzled Giant Squirrel wildlife Sanctuary, Western Ghats, Srivilliputhur, Tamil 

Nadu, India. Taking into consideration of the medicinal importance of this plant, the 

methanol extract of tuber of Dioscorea tomentosa were analyzed for their in vitro 

antioxidant activity using different models viz., DPPH, hydroxyl, superoxide and ABTS. 

MATERIALS AND METHODS 

The tuber of Dioscorea tomentosa Koen ex. Spreng were collected from Agasthiarmalai 

Biosphere Reserve, Western Ghats, Tamil Nadu. The collected samples were cut into 

small fragments and shade dried until the fracture is uniform and smooth. The dried plant 

material was granulated or powdered by using a blender, and sieved to get uniform 

particles by using sieve No. 60. The final uniform powder was used for the extraction of 

active constituents of the plant material. 

Preparation of Extracts  

Ten grams of powdered tuber of Dioscorea tomentosa were extracted separately with 

methanol (100mL) in shaker for 24 h at room temperature. Extract was filtered through 
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Whatman filter paper. The filtrates were subjected to analysis for total phenolic, 

flavonoid contents and in vitro antioxidant activities. 

Estimation of Total phenolic content 

Total phenolic content was estimated using the Folin-Ciocalteu method [13]. Samples 

(100µL) were mixed thoroughly with 2 mL of 2% Na2CO3. After 2 min. 100 µL of Folin-

Ciocalteu reagent was added to the mixture. The resulting mixture was allowed to stand 

at room temperature for 30 min and the absorbance was measured at 743 nm against a 

blank. Total phenolic content was expressed as gram of gallic equivalents per 100 gram 

of dry weight (g 100g-1DW) of the plant samples. 

Estimation of Flavonoids 

The flavonoids content was determined according to Eom et al [14]. An aliquot of 0.5ml of 

sample (1mg/mL) was mixed with 0.1ml of 10% aluminium chloride and 0.1ml of 

potassium acetate (1M). In this mixture, 4.3ml of 80% methanol was added to make 5mL 

volume. This mixture was vortexed and the absorbance was measured 

spectrophotometrically at 415nm. The value of optical density was used to calculate the 

total flavonoid content present in the sample. 

Radical scavenging activity 

The DPPH is a stable free radical and is widely used to assess the radical scavenging 

activity of antioxidant component. 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 [15]. 

The free radical scavenging activity of all the extracts was evaluated by 1, 1-diphenyl-2-

picryl-hydrazyl (DPPH) according to the previously reported method [15]. Briefly, an 

0.1mm solution of DPPH in methanol was prepared, and 1mL of this solution was added 

to 3 ml of the solution of all extracts in methanol at different concentration (125,250,500 

&1000μg/mL).The mixtures were shaken vigorously and allowed to stand at room 

temperature for 30 minutes. Then the absorbance was measured at 517 nm using a UV-
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VIS spectrophotometer (Genesys 10S UV: Thermo electron corporation). Ascorbic acid 

was used as the reference. Lower absorbance values of reaction mixture indicate higher 

free radical scavenging activity. The capability to scavenging the DPPH radical was 

calculated by using the following formula. 

DPPH scavenging effect (% inhibition) = {(A0 –A1)/A0)*100} 

Where, A0 is the absorbance of the control reaction, and A1 is the absorbance in presence 

of all of the extract samples and reference. All the tests were performed in triplicates and 

the results were averaged. 

Hydroxyl radical scavenging activity 

The scavenging capacity for hydroxyl radical was measured according to the modified 

method of [16]. Stock solutions of EDTA (1mM), FeCl3 (10mM), Ascorbic Acid (1mM), 

H2O2 (10mM) and Deoxyribose (10 mM), were prepared in distilled deionized water. 

The assay was performed by adding 0.1mL EDTA , 0.01mL of FeCl3,0.1mL H2O2, 

0.36mL of deoxyribose, 1.0mL of the extract of different concentration (125,250,500 

&1000μg/mL)dissolved in distilled water,0.33mL of phosphate buffer (50mM , pH 7.9), 

0.1mL of ascorbic acid in sequence . The mixture was then incubated at 370c for 1 hour.  

1.0mL portion of the incubated mixture was mixed with 1.0mL of 10%TCA  and 1.0mL 

of 0.5% TBA (in 0.025M NaOH containing 0.025% BHA) to develop the pink 

chromogen measured at 532nm. The hydroxyl radical scavenging activity of the extract is 

reported as % inhibition of deoxyribose degradation is calculated by using the following 

equation 

Hydroxyl radical scavenging activity= {(A0 –A1)/A0)*100} 

Where, A0 is the absorbance of the control reaction, and A1 is the absorbance in presence 

of all of the extract samples and reference. All the tests were performed in triplicates and 

the results were averaged. 

Superoxide radical scavenging activity 
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The superoxide anion scavenging activity was measured as described by Robak and 

Gryglewski [17]. The superoxide anion radicals were generated  in 3.0 ml of Tris – HCL 

buffer (16 mM, PH 8.0), containing  0.5 mL of NBT (0.3mM), 0.5 ml NADH (0.936mM) 

solution, 1.0 mL extract of different concentration (125,250,500 &1000μg/ml), and 0.5 

mL Tris – HCl buffer (16mM, PH 8.0). The reaction was started by adding 0.5 mL PMS 

solution (0.12mM) to the mixture, incubated at 25oC for 5 min and the absorbance was 

measured at 560 nm against a blank sample, ascorbic acid.  The percentage inhibition was 

calculated by using the following equation 

Superoxide radical scavenging activity= {(A0 –A1)/A0)*100} 

Where, A0 is the absorbance of the control reaction, and A1 is the absorbance in presence 

of all of the extract samples and reference. All the tests were performed in triplicates and 

the results were averaged. 

Antioxidant Activity by Radical Cation (ABTS. +) 

ABTS assay was based on the slightly modified method of Re et al [18]. ABTS radical 

cation (ABTS+) was produced by reacting 7mM ABTS solution with 2.45 mM potassium 

persulphate and allowing the mixture to stand in the dark at room temperature for 12-16 h 

before use. The ABTS + Solution were diluted with ethanol to an absorbance of 

0.70+0.02 at 734 nm. After addition of 100μL of sample or trolox standard to 3.9 mL of 

diluted ABTS+ solution, absorbance was measured at 734 nm by Genesys 10S UV-VIS 

(Thermo scientific) exactly after 6 minutes. Results were expressed as trolox equivalent 

antioxidant capacity (TEAC).   

ABTS radical cation activity = {(A0 –A1)/A0)*100} 

Where, A0 is the absorbance of the control reaction, and A1 is the absorbance in presence 

of all of the extract samples and reference. All the tests were performed in triplicates and 

the results were averaged. 

Reducing Power  
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The reducing power of the extract was determined by the method of Singh et al [19] with 

minor modification to Oyaizu [20]. 1.0 mL of solution containing 125,250,500 

&1000μg/mL of extract was mixed with sodium phosphate buffer (5.0 mL, 0.2 M, pH6.6) 

and potassium ferricyanide (5.0 mL, 1.0%): The mixture was incubated at 50oC for 20 

minutes. Then 5mL of 10% trichloroacetic acid was added and centrifuged at 980 g (10 

minutes at 5oC) in a refrigerator centrifuge. The upper layer of the solution (5.0 mL) was 

diluted with 5.0 mL of distilled water and ferric chloride and absorbance read at 700 nm. 

The experiment was performed thrice and results were averaged. 

Statistical analysis  

Antioxidant activities like DPPH radical scavenging activity, hydroxyl radical scavenging 

activity, superoxide radical activity, ABTS radical cation scavenging activity and 

reducing powers were estimated in triplicate determinations. Data were analyzed using 

the statistical analysis system SPSS (SPSS software for windows release 17.5; SPSS Inc., 

Chicago IL, USA) Estimates of mean, standard error for aforesaid parameters were 

calculated. 

RESULTS 

Total phenolic content and total flavonoid content 

The total phenol content and total flavonoid content of the Dioscorea tomentosa tuber 

extract were found to be 0.41g 100g-1and 1.21g 100g-1 respectively. 

DPPH radical scavenging activity         

The effect of Dioscorea tomentosa tuber extracts and standard ascorbic acid on DPPH 

radical was compared and shown in Figure 1. The scavenging effect increases with the 

concentration of standard and samples. At 1000µg/mL concentration, of Dioscorea 

tomentosa possessed 56.16% scavenging activity on DPPH. All the concentration of 

Dioscorea tomentosa tuber showed higher activity than the standard ascorbic acid. 

Hydroxyl radical scavenging activity 
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The scavenging effect of OH was investigated using the Fenton reaction and the results 

shown as the % inhibition of about 58.09 % but this is lower than the standard ascorbic 

acid (1000 µg/mL).Whose inhibition is 69.73%. 

 
 

Figure 1 
DPPH radical scavenging activity of methanol extract of Dioscorea tomentosa 

 

 
 

Figure 2 
Hydroxyl radical scavenging activity of methanol extract of Dioscorea tomentosa. 

 

Superoxide radical scavenging activity 

The Dioscorea tomentosa tuber extracts were subjected to be superoxide scavenging 

assay and the results were shown in Figure 3. It indicates that Dioscorea tomentosa 
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(1000µg/mL) exhibited the maximum superoxide scavenging activity of 96.16%. Which 

is slightly higher than the standard ascorbic acid whose scavenging effect is 95.34%. 

ABTS cation scavenging activity  

The effect of Dioscorea tomentosa extracts and standard trolox on ABTS cation was 

compared and shown in Figure 5. The scavenging effect increased with the concentration 

of standard and samples. At 1000µg/mL concentration, Dioscorea tomentosa possessed 

81.11% scavenging activity on ABTS. All the concentration of Dioscorea tomentosa 

showed higher activity than the standard trolox. 

Reducing power 

Reducing power of Dioscorea tomentosa was compared with the standard ascorbic acid. 

The reducing power increased with the increasing concentration. The reducing power of 

the samples was shown in Figure 5 and it was found to be in the following order: ascorbic 

acid 0.374-0.784% and Dioscorea tomentosa 0.483-0.774%. 

IC50 value 

The IC50 values of Dioscorea tomentosa tuber extracts and standard ascorbic acid for 

DPPH, hydroxyl, superoxide radical scavenging activity and trolox for ABTS were found 

to be 28.57µg/mL and 18.26µg/mL; 61.37µg/mL and 72.08µg/mL and 44.93µg/mL and 

20.67µg/mL respectively ( Figure 6 ). 

 

Figure 3 
Superoxide radical scavenging activity of methanol extract of Dioscorea tomentosa 
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Figure 4 
ABTS radical cation scavenging activity of methanol extract of Dioscorea tomentosa 

 

 

Figure 5 
Reducing power ability of methanol extract of Dioscorea tomentosa. 
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Figure 6 
IC 50 values of methanol extract of Dioscorea tomentosa 

 

DISCUSSION 

Phenolics have antioxidative, antidiabetic, anticarcinogenic, antimicrobial, antiallergic, 

antimutageneic, and antiinflammatory activities [21, 22]. Plant derived natural products such 

as flavonoids, terpenoids, and steroids, etc have received considerable attention in recent 

years due to their diverse pharmacological properties including antioxidant and antitumor 

activity [23]. Flavonoids, the major group of phenolic compounds reported for their 

antimicrobial, antiviral and spasmolytic activity. Flavonoids ability of scavenging 

hydroxyl radicals, superoxide anion radicals and lipid peroxy radicals which highlights 

may of the flavonoid health-promoting functions in organism, which are important for 

prevention of diseases associated with oxidative damage of membrane, proteins and 

DNA. Flavonoids in human diet may reduce the risk of various cancers, as well as 

preventing menopausal symptoms. Flavonoids on the other hand, are potent water soluble 
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antioxidants and free radical scavengers, which prevent oxidative cell damage and have 

strong anticancer activity [24, 25].  

Dioscorea tomentosa tuber extract exhibited potent in vitro antioxidant activity in DPPH 

radical scavenging assay, superoxide radical scavenging assay, ABTS radical cation 

scavenging activity and reducing power in comparison to the known antioxidants such as 

ascorbic acid and trolox. 

DPPH is a stable radical that has been used widely to evaluate the antioxidant activity of 

various natural products. The free radical scavenging activities of test compounds were 

examined based on their ability to bleach the stable free radical 2, 2, diphenyl-1 picryl 

hydroxyl (DPPH). Thus, the absorbance of DPPH solution decreases when kept in 

contact with antioxidant test sample and free radical scavenging activity is inversely 

proportional to the absorbance of DPPH solution [26]. In the present study, methanol 

extract showed significant inhibition of DPPH radical. The IC50 values were found to be 

28.57 and 18.26 µg/mL respectively for methanol extract of Dioscorea tomentosa tuber 

and ascorbic acid. 

The hydroxyl radical is the most reactive of the reactive oxygen species, and it induces 

severe damage in adjacent biomolecules. The hydroxyl radical can cause oxidative 

damage to DNA, lipids and proteins [27]. In the present methanol extract of tuber of    

Dioscorea tomentosa exhibited concentration dependent scavenging activity against 

hydroxyl in a Fenton reaction system [28].          

In the PMS/NADH-NBT system, superoxide anion derived from dissolved oxygen by 

PMS/NADH coupling reaction reduces NBT. The decrease of absorbance at 560nm with 

antioxidants indicates the consumption of superoxide anion in the reaction mixture [29] in 

the present study. In the present study, methanol extract showed free radical scavenging 

activity against superoxide ions. The percentage of scavenging was found to be 96.16. 

Which is slightly higher than standard ascorbic acid which exhibited 95.34%. 
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  ABTS assay is an excellent tool for determining the antioxidant activity of hydrogen 

donating antioxidants and of chain-breaking antioxidants [27]. The extract efficiently 

scavenged ABTS radicals generated by the reaction between 2, 2’-azinobis (3-

ethylbenzothiazolin-6-sulphonic acid) (ABTS) and ammonium persulphate. The activity 

was found to be increased in a dose-dependent manner from 49.56% to 81.11% at a 

concentration of 125-1000µg/mL. Therefore, the ABTS radical scavenging activity of 

methanol extract of Dioscorea tomentosa tuber indicates its ability to scavenge free 

radicals, thereby preventing lipid oxidation via chain breaking reaction. 

The reducing capacity of a compound may serve as a significant indicator of its potential 

antioxidant activity. The reducing ability is generally associated with the presence of 

reductions, which breaks the free radical chain by donating a hydrogen atom [30]. In the 

present study, the tuber extract had reductive ability which increased with increasing 

concentration of the extract. 

The methanol extract of Dioscorea tomentosa tuber exhibited strong antioxidant activity 

by scavenging DPPH, hydroxyl, superoxide anion and ABTS radical cation when 

compared with ascorbic acid and trolox. In addition to this, the Dioscorea tomentosa 

tuber contains a significant amount of total phenols and flavonoids, which play a major 

role in controlling oxidation. The phenolic and flavonoid content in the Dioscorea 

tomentosa may be responsible for its free radical scavenging activity. Overall, the plant 

extract is a source of natural antioxidant that can be important in disease prevention, 

health preservation and promotion of longevity promoter.  
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