
Available online on www.ijppr.com 

International Journal of Pharmacognosy and Phytochemical Research 2015; 7(3); 401-404 

 

ISSN: 0975-4873 

Research Article 

 

*Author for Correspondence 

 

Role of Phenolic and Flavonoid Compounds from Selected Plants in 

Inhibiting Pro-Oxidants Elicited Strand Breaks in Plasmid pBR322 

DNA 
 

Kumar A*, Arora S 

 
Department of Botanical and Environmental Sciences, Guru Nanak Dev University, Amritsar-143005, Punjab, India 

 

Available Online: 10th April, 2015 

 

ABSTRACT 

Free radical scavenging properties of methanolic extract from  Pongamia  glabra and Pterospermum acerifolium leaves 

were  assessed dy DPPH and pBR322 plasmid DNA nicking assay and were correlated with their phenolic and flavonoid 

content. The extracts from P. acerifolium exhibited good  DPPH radical scavenging  potential (59.02±0.30 %)  with  IC 50 

value of  163.50  then P. glabra which showed poor activity (8.28±0.10 %)  with IC50 values of 1243.45 at highest test 

concentration of 200µg/ml. The high antioxidant potential of P. acerifolium extract could be attributed to its High phenolic 

(mg GAE/g dry wt) and flavonoid (mg RE/g dry wt) content 296.66±1.76 and 430.23±1.18 respectively.  
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INTRODUCTION 

The body has several mechanisms to counteract oxidative 

stress by producing antioxidants, either naturally generated 

in situ (endogenous antioxidants) or externally supplied 

through foods (exogenous antioxidants). Aerobic 

organisms have developed both enzymatic and non-

enzymatic defense system. The function of antioxidants is 

to counterbalance the excess of free radicals, to protect the 

cells against their toxic effects and to contribute to disease 

prevention1. Medicinal plants have been employed in the 

treatment of diabetes, cancer, hypertension, arthritis and  in   

various other  health related problems since time 

immemorial2. There have been surveyed about 2,500,000 

species of higher plants, however the majority of them is 

not studied for their pharmacological activities3. 

Polyphenolic compounds in plants play the  role as 

chemopreventive and antifungal, antibacterial agents4,5. 

The role of plants as DNA damage protective activity and 

anti-quorum sensing potential has been studied by many 

researchers6,7. 

Pongamia  glabra (Karanj) is a medium sized tree with a 

large canopy from family Fabaceae and have been widely 

used as folk medicine. In Ayurvedic system different parts 

of  plants have been used  in the treatment of various 

diseases leprosy, piles, chronic fever,  liver pain7 and  

extract form plants also possess antioxidant, anti-

inflammatory, antiplasmodial and antihyperammonic 

activities8-10. Similarly flowers and bark of  Pterospermum 

acerifolium a medium sized tree included in the family 

Sterculiaceae is of great medicinal importance and various 

studies have reported their role as antimicrobial, 

anticancer, antiulcer, anti-inflammatory agents and also in 

the treatment of smallpox11-13.  

The present study was aimed to evaluate the protective 

effect of phenolic and flavonoid content in the methanolic 

extract of leaves of P. glabra and P. acerifolium against 

Fenton’ s reagent induced oxidative damage. 

 

MATERIALS AND METHODS 

Collection of Plant material and Preparation of Extract 

Leaves of the  P. glabra and P. acerifolium were collected 

from the trees growing in Botanical Garden Guru Nanak 

Dev University, Amritsar and  were identified at the 

herbarium, department of Botanical and Environmental 

sciences (Fig. 1). The leaves were washed thoroughly with 

water and were air dried at room temperature and  were 

then ground into fine powder. Fine leaf powder was 

extracted by  soaking  in 80% methanol for 24 hrs at room 

temperature. After filtration through Whatman No.1 filter 

paper the residue was processed similarly for  two more 

times. The filtrate was dried each time with a rotary 

evaporator and stored at 4˚C for further usage.    

Determination of total flavonoid contents 

The radical scavenging activity of flavonoids has been  

reported to be dependent upon the number and position of 

hydroxyl groups on their ringed structure. The method 

given by Kim et al.14 was used for analyzing total flavonoid 

content (TFC) employing rutin as a standard. Briefly to 1 

ml extract (each of 100µg/ml concentration) 4ml of ddH2O 

was added, and then 300µl of NaNO3 and 300µl of AlCl3 

were added. The mixture was then incubated at room 

temperature for 5 minutes. After incubation, 2 ml of 

sodium hydroxide (1M) was added. Then the final volume 

of the solution was raised to 10ml by further addition of 

distilled water. The absorbance of samples and blank were 

taken at 510 nm by UV-VIS spectrophotometer. The total  
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flavonoid content was quantified as rutin equivalents (RE) 

in mg/g of dry sample. 

Determination of Total Phenolic content 

The concentration of total phenols in plant extract was 

assessed by the method given by Yu et al.15. In this 

procedure to the 100µl of extract fraction (100µg/ml) add 

900µl of double distilled water to make final volume 1000 

µl. To this solution 1.5 ml of 20% sodium carbonate 

solution was added. Then 0.5 ml of 1:1 Folin- Ciocalteu 

reagent was used. The volume was raised to 5 ml. The 

mixture was then incubated for 2h at room temperature. 

The absorbance of the mixture was measured at 765 nm 

using UV-VIS spectrophotometer. Total phenolic content 

of samples were expressed as gallic acid equivalents 

(GAE) which reflected the phenolic content as the amount 

of  gallic acid (mg) in 1 g of dry material.  

DPPH free radical scavenging assay 

 
Fig. 1: Plant specimens a) Pongamia glabra and b) Pterospermum acerifolium  

Table 1: Total phenolic and flavonoid content in the leaves of two plants used in the study 

Sr. No. Plant Name Phenolic content 

(mg GAE/g dry wt) 

Flavonoid content 

( mg RE/g dry wt) 

1. Pongamia glabra 161.0 ± 2.08 Nil 

2. Pterospermum acerifolium 296.66± 1.76 430.23± 1.18 

The results are expressed as Mean  ±  SE (n=3) 

Table 2: Percent Inhibition and IC50 values in the leaves of two plants used in the study 

Sr. No. Plant Name Highest % Inhibition 

(200µg/ml) 

IC50 value 

1. Pongamia glabra 8.28±0.10 1223.45 

2. Pterospermum acerifolium 59.02±0.30 163.50 

The results are expressed as Mean  ±  SE (n=3) 

 

 

Fig. 2: Antioxidant  activity in terms of percent inhibition 

of  P. acerifolium and P. glabra  methanolic extracts in 

comparison to the natural antioxidant (gallic acid). 

Fig. 3: The inhibitory effects of two plant extracts on DNA 

nicking caused by hydroxyl radical. Here, Lane 1: pBR322 

DNA + H2O; Lane 2: pBR322 DNA + Fenton reagent + H2O; 

Lane 3: pBR322 DNA + Fenton’s reagent + Ellagic acid; 

Lane 4: pBR322 DNA + Fenton reagent + Pongamia glabra 

extract; Lane 5: pBR322 DNA + Fenton reagent + 

Pterospermum acerifolium extract. 
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The hydrogen atom donating ability of the different plant 

extracts was determined from the decolorization of a 

purple coloured methanol solution of DPPH. It is stable 

nitrogen centred radical. The odd electrons in the DPPH 

free radical give a strong absorption maximum at 517nm. 

The antioxidant activity was determined according to the 

method reported by Blois16 with minor modifications. In 

this assay 200µl of extract solution (concentrations ranging 

from 20-200µg/ml) was used and to this solution freshly 

prepared 3ml of 0.1mM DPPH in methanol solution was 

added. The reaction mixture was then placed in the cuvette 

holder of spectrophotometer, against blank, which did not 

contain the plant extract. All determinations were 

performed in triplicate. The absorbance of the reaction 

mixture at 517 nm was taken. The decrease in absorption 

was correlated with the scavenging action of the test 

compound. Gallic acid being a phenolic compound was 

used as a positive control. The radical scavenging activities 

were expressed as percentage of inhibition and calculated 

according to the following equation. 

Percentage of DPPH inhibition= [(Ac-As) /Ac] ×100; 

where Ac = absorbance of control and As= absorbance of 

the sample. A percent inhibition versus concentration 

curve was plotted and the concentration of sample required 

for 50% inhibition was determined and expressed as IC50 

value. 

Plasmid nicking assay 

The capacity of  plant extracts to preserve supercioled 

pBR322 DNA from detrimental effects of hydroxyl 

radicals generated by Fenton reagent was assessed by the 

DNA nicking assay described by Lee et al.17 with slight 

alterations. The reaction mixture was initiated by 0.5 µg of 

plasmid DNA (pBR 322) in a micro centrifuge tube with 

10 µl of Fenton reagent (30mM H2O2 + 50 mM ascorbic 

acid and 80 mM FeCl3). To this mixture plant extract 

solution (200µg/ml) was added and final volume of the 

mixture was brought up to 20µl by using ddH2O. The 

mixture was then incubated for 30 min. at 37˚C followed 

by the addition of 2-5µl of loading dye (0.25% 

bromophenol blue, 50% glycerol) and centrifugation for 10 

seconds. Ellagic acid (100µg/ml) a positive scavenger of 

hydroxyl radical was used as a control. DNA was analysed  

 using Gel Doc XR system (Bio-Rad, USA) after agarose 

gel electrophoresis. 

Statistical Analysis 

Results are depicted as the average and standard error. The 

data was analysed for statistical significance using one way 

ANOVA (Analysis of Variance) and the difference among 

means was compared by high range statistical domain 

(HSD) using Tukey’s test. 

 

RESULTS AND DISCUSSION 

Total Phenolic & Flavonoid content 

Total Phenolic & Flavonoid contents in methanolic 

extracts of P. glabra and P. acerifolium  leaves are 

presented in Table 1. P. acerifolium and  P. glabra 

exhibited  total phenolic content 296.66 ± 2.08  and 161 ± 

1.76 mg GAE/g dry weight, respectively at highest test 

concentration 200µg/ml. In case of flavonoid content P. 

glabra leaf extract depicted nil flavonoid content than P. 

acerifolium which showed good flavonoid amount of 

430.23 ± 1.18. Phenolic compounds present in the  plants 

are of much importance because of their role as a radical 

scavenger  and metal chelator18,19  however antioxidative 

potential does not depend only on phenolics compounds, 

but also on other secondary metabolites present in the 

plants20. 

DPPH free radical scavenging activity 

The in vitro radical scavenging property and IC50 values of 

methanolic plant extracts is presented in Table 2. The 

results showed that free radical scavenging property 

increases with increasing the concentration of extracts 

(Fig. 2 ). Pongamia glabra extracts exhibited poor % 

inhibition (8.28 ±  0.10µg/ml) whereas P. acerifolium 

showed good radical scavenging activity (59.02 ± 

0.30µg/ml). IC50 values are 1223.45 and 163.50 

respectively in P. glabra and P. acerifolium respectively, 

with standard Gallic acid (24.01µg/ml). The antioxidant 

activity of methanolic extracts could  be  because of  the 

hydrogen atom transfer and is  measured by colour change 

from purple to yellow as DPPH free radical is scavenged 
21,22. 

Plasmid Nicking Assay 

Methanolic extracts from P. glabra and P. acerifolium  

were evaluated for DNA damage protective activity 

against the Fenton’s reaction generated hydroxyl radicals 

in plasmid DNA pBR322 and results are presented in Fig. 

3. Extracts from P. acerifolium depicted good scavenging 

and helped in maintaining native supercoiled form (lane 5), 

on the other hand P. glabra extracts showed poor DNA 

protection activity (lane 4) which could be ascribed to its 

inability to scavenge hydroxyl radicals. The inhibition of 

pBR 322DNA damage against hydroxyl radicals by P. 

acerifolium extract is in accordance with its ability to 

scavenge DPPH radicals, which could be attributed to its 

high phenolic and flavonoids contents as  these compounds 

have  potential natural antioxidant activity in terms of their 

ability to act as  a radical scavenger and metal chelator 23-

25. 

 

CONCLUSION 

Findings from current study suggested that extracts from 

P. acerifolium leaves possessed high phenolic and 

flavonoid content than P. glabra  and thus good 

antioxidant and DNA damage protective potential against 

reactive oxygen species. However the extracts should be 

further assessed for their nutritional and therapeutic use 

worldwide  by conducting in vitro trials. 
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