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Abstract 
 
The present study deals with the estimation of antioxidant activity 
(DPPH and OH radical assay) and total phenolic contents in 
methanolic extract of peel and pulp of Aegle marmelose, Prunus 
persica and Prunus bokhrensis and quantification of total phenolic, 
most potent flavonoid (quercetin). The peel and pulp extracts, derived 
from the fruits were analyzed exhibiting an appreciable amount of 
DPPH free radical scavenging: Pulp- Aegle marmelose (80.07%, 
Prunus persica (41.07%) and Prunus bokhrensis (40.29%): Peel - 
Prunus persica (49.09%) and Prunus bokhrensis (66.90%). The peel 
and pulp extracts, derived from the fruits were also have an appreciable 
amount of Hydroxyl radical scavenging activity: Pulp- Aegle 
marmelose (54.03%), Prunus persica (38.05%) and Prunus bokhrensis 
(40.14%): Peel-Prunus persica (51.07%) and Prunus bokhrensis 
(40.56%). An appreciable amount of total phenolic has been found: 
Pulp- Aegle marmelose (80.54 mg GAE/g), Prunus persica (27.52mg 
GAE/g) and Prunus bokhrensis (57.25 mg GAE/g): Peel Prunus persica 
(49.32mg GAE/g) and Prunus bokhrensis (35.78mg GAE/g). HPTLC 
estimation of quercetin in the fruits under study has been carried out. 
The mobile phase used in this technique was toluene: ethyl acetate: 
formic acid (6:5:1, v/v/v). Quercetin estimation shows, pulp of Aegle 
marmelose - 601.58ng of quercetin while pulp of both Prunus 
bokherensis and Prunus persica have low amount of quercetin. 
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1. Introduction 
Antioxidants are electron deficient chemical species that have capacity to absorb 
electrons in its structural arrangement without undesirable effect. Destruction of free 
radicals may help to fight against cancer, heart disease and stroke (Stuart et al 2009; 
Lee et al, 2004). The biochemistry of free radicals is harmful and can produce 
deleterious and lethal effects over time, whereas natural antioxidants scavenge free 
radicals and prevent or minimize from the harmful effects of free radical biochemistry 
in the body. Antioxidants are prevalent in cruciferous vegetables, brightly colored 
berries, certain spices and herbs (Al-mamary, 2002). Quercetin belongs to a group of 
plant pigments called flavonoids. Quercetin is an antioxidant and scavenges damaging 
free radicals. Quercetin is basically an antioxidant that can easily reacts with the free 
radicals and stabilizes them by making itself a free radical (Boots et al, 2008). The free 
radical of quercetin is highly stable because of the resonance (Bjeldanes et al, 1997). 
Due to its stabilized nature, it is non reactive and causes less harm to the biomolecules. 
The present piece of work is carried out to estimate in-vitro antioxidant activity of peel 
and pulp of the fruits Prunus persica (Peach), Prunus bokherensis (Alu-bokhara) and 
Aegle marmelos (Bael) using DPPH and FENTON assay, estimation of total phenolic 
contents of the peel and pulp of the fruits (except Bael), against gallic acid as reference 
and HPTLC estimation of quercetin in peel and pulp of the fruits (being most 
important flavonoid exhibiting antioxidant activity).  
 
 
2. Materials and Methods 
2.1 Experimental 
The chemicals i.e. DPPH (2’2-Diphenyl-1-picrylhydrazyl), methanol, deoxyribose, 
H2O2, EDTA, ascorbic acid, phosphate buffer, Folin-Ciocalteu reagent, sodium 
carbonate, AlCl3, Gallic acid, Hydrogen peroxide, ferric chloride, thiobarbituric acid, 
trichloroacetic acid, acetic acid, Potassium iodide, ethyl acetate, formic acid, benzene, 
ethyl acetate, formic acid, sodium hydroxide, sodium chloride and sodium nitrite were 
purchased from Sigma Aldrich Pvt. Ltd., New Delhi. Appropriate amount of peel and 
pulp of each fruit have been extracted with methanol in soxhlet extractor for 48 hrs. 
The filtrate was used for the analysis.  
 
2.3 DPPH (2’2-Diphenyl-1-picrylhydrazyl) and Fenton assay 
The reaction mixture of dilution series (10-100mg/ml) of extract/methanol mixture is 
incubated with 3 ml of 0.15 mM DPPH solutions in MeOH, allowed standing for about 
30 min at room temperature. Extracts when reacted with DPPH, a stable purple 
coloured free radical converted into colorless compound α-α diphenyl-β-picryl 
hydrazine will be formed. The extent of decolouration indicates the amount of DPPH 
scavenged. The absorbance is measured at 517nm. And α- tocopherol is used as 
reference antioxidant.  

For Fenton assay, the reaction mixture containing different dilution series of 
extract is incubated with deoxyribose (3.75 mM), ܪଶܱଶ (1mM), FeCl3 (100μM), 
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EDTA and ascorbic acid (100μM) in phosphate buffer (pH 7.4). The reaction is 
terminated by 1ml of thiobarbituric acid (1%w/v) and 1ml of trichloroacetic acid (2% 
w/v) and then the tubes are heated in a boiling water bath for about 15 min. The pink 
chromogen which has formed eventually results in the formation of thiobarbituric acid 
reactive substance (TBARS). The percent inhibition of DPPH and Fenton assay is 
calculated using the formula. 

 
[(C-T)/C] x100 Eq 1 

 
Where, C is the absorbance of the control and T is for the test sample. 

 
2.4 TOTAL PHENOLIC CONTENTS: 
TPC is a colorimetric method, based on Folin-Ciocalteu reagent, which is used to 
appraise the amount of total phenolics. The process involves the mixing of crude 
extract (50 mg) with Folin-Ciocalteu reagent (0.5 ml) and deionized water (7.5 ml). 
After waiting for 10 min, 20% aqueous sodium carbonate (w/v, 1.5 ml) is added and 
then the mixture is incubated at 40°C in a water bath for 20 min, followed by cooling 
in an ice bath. The absorbance of the final mixture is monitored at 755 nm (Lab India 
Spectrophotometer, DEI, Agra). For calculation of the TP amount, a standard gallic 
acid calibration curve, prepared by running solutions in the concentration range of 10–
200 mg/L (R2 = 0.9980), is constructed. The amount of total phenolics is expressed as 
gallic acid equivalents (GAE) mg/100 g of dry matter. 
 
2.5 HPTLC (HIGH PERFORMANCE THIN LAYER CHROMATOGRAPHY) 
HPTLC analysis was performed on a computerized densitometer scanner 3 controlled 
by winCATS planar chromatography manager version 1.4.4 (Camag, Switzerland). 
Different concentrations of the standard solution were loaded on the HPTLC (Silica 
gel F254) plate using Linomat V with 100µl syringe (Hamilton, Switzerland). Plates 
were developed in twin trough chamber using optimized solvent system with no 
saturation time for the solvent chamber. Plates were visualized in UV-light at 254nm 
and 366nm. Qualitative and Quantitative assay was done by using TLC scanner 3 
Camag HPTLC system at wavelength 282nm.  

 
 

3. Results and Discussion 
3.1 DPPH (2, 2-Diphenyl-1-picrylhydrazyl) and Fenton assay 
DPPH is a stable free radical with a deep violet color and accepts an electron to 
become a stable diamagnetic molecule. The effect of test samples under study has 
observed on reduction capability of DPPH in terms of the decrease in its absorbance at 
517nm. In this test, the violet color of DPPH is reduced to a pale yellow color due to 
the abstraction of hydrogen atom from antioxidants  
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Figure 1: DPPH radical scavenging activity of methanolic extract of samples against 
standard α-Tocopherol using a) DPPH and b) Fenton assay. 

 
The increase in the concentration of the extract (peel and pulp) results into increase 

in the target antioxidant activity, finally attaining an optimum value which is 
considered its maximum antioxidant activity. Aegle marmelose (pulp) has been found 
to have the highest DPPH radical scavenging activity (80.07%) among the fruits 
studied. The Order of DPPH radical scavenging activity is Pulp of Aegle marmelose > 
peel of Prunus persica > peel of Prunus bokhrensis > pulp of Prunus bokhrensis > 
pulp of Prunus persica.  
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In in-vitro Fenton assay, Fe+2-EDTA chelate was incubated with deoxyribose in 
phosphate buffer at pH 7.4 and resulting OH• radicals were measured in terms of their 
ability to degrade the deoxyribose sugar into the fragments that react with 
thiobarbituric acid to form a pink chromogen. The test samples were found capable 
with deoxyribose for hydroxyl radical and decrease the rate of deoxyribose 
degradation. The hydroxyl radical scavenging activity of fruits (pulp & peel) show 
increase of concentration of the extract results into the increase in the target 
antioxidant activity, finally attaining an optimum value which is considered its 
maximum antioxidant activity and the Order of OH radical scavenging activity is Pulp 
of Aegle marmelose > Peel of Prunus persica > Peel of Prunus bokhrensis > Pulp of 
Prunus bokhrensis > Pulp of Prunus persica. 

 
3.4 Total Phenolic Contents (TPC)  
TPC is a colorimetric method, based on Folin-Ciocalteu reagent, which is used to 
appraise the amount of total phenolics. The process involves the mixing of crude 
extract (50 mg) with Folin-Ciocalteu reagent (0.5 mL) and deionized water (7.5 mL). 
After waiting for 10 min, 20% aqueous sodium carbonate (w/v, 1.5 mL) were added 
and then the mixture was incubated at 40°C in a water bath for 20 min, followed by 
cooling in an ice bath. The absorbance of the final mixture was monitored at 755 nm 
(U-2001 Spectrophotometer, Hitachi Instruments Inc., and Tokyo, Japan). For 
calculation of the TP amount, a standard gallic acid calibration curve, prepared by 
running solutions in the concentration range of 10–200 mg/L (R2 = 0.9980), was 
constructed. The amount of total phenolics was expressed as gallic acid equivalents 
(GAE) mg/100 g of dry matter. 

 
 

 
 

Figure 2: Calibration curve of Gallic acid as standard. 
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Aegle marmelose (bael) have the highest amount of total phenolics i.e. 80.54 mg 
GAE/g. The peel of Prunus bokhrensis (alucha) and Prunus persica (peach) have 
greater total phenolics than the pulps of these fruits. The order of total phenolics 
content is Pulp of Aegle marmelose > Peel of Prunus persica > Peel of Prunus 
bokhrensis > Pulp of Prunus bokhrensis > Pulp of Prunus persica.  

 
3.5 Estimation of Quercetin Using Hptlc  
Quantitative estimation of quercetin is carried out by HPTLC using solvent systems. 
The mobile phase consisted of toluene: ethyl acetate: formic acid (6:5:1, v/v/v). 
Aluminum-backed TLC plates pre-coated with 0.2 mm layer of silica gel 60 F254 (20 
cm × 10 cm) was used as stationary phase. The bands were applied over the HPTLC 
plate with following settings: Band length 8mm, distance between track 14.0mm, slit 
dimension, 6.00 mm × 0.30 mm, scanning speed, 20 mm/s; data resolution, 100 
µm/step. Remaining parameters were left as default settings. Regression analysis and 
statistical data were automatically generated by the WinCATS software. The 
calibration curve was plotted and amount of quercetin was estimated in samples.  

 
 

Table 1: Amount of Quercetin estimated. 
 

Pulp of 
Aegle 
marmelose 
(ng) 

Pulp of 
Prunus 
bokherensis 
(ng) 

Pulp of 
Prunus  
Persica (ng) 

Peel of 
Prunus  
Bokherensis 
(ng) 

Peel of 
Prunus  
Persica (ng) 

601.58  503.78  567.23  450.23  455.18 
 
 

4. Conclusion 
Aegle marmelose (pulp) has been found to have the highest DPPH radical scavenging 
activity (80.07%) among the fruits studied. Aegle marmelose (pulp) has been found to 
have the highest hydroxyl radical scavenging activity (54.03%) among the fruits 
studied and pulp of peach has minimum among the fruits studied. Aegle marmelose 
(bael) have the highest amount of total phenolics i.e. 80.54 mg GAE/g. The peel of 
Prunus bokhrensis (alucha) and Prunus persica (peach) have greater total phenolics 
than the pulps of these fruits. The peel of Prunus bokhrensis (alucha) and Prunus 
persica (peach) have greater percentage of inhibition of DPPH radical, percentage of 
OH radical scavenging and total phenolics than the pulps of these fruits. 
Standardization of HPTLC method was done for the estimation of quercetin in fruit 
extracts. HPTLC method indicates that pulp of Aegle marmelose contains 601.58ng of 
quercetin, while pulp of P. bokherensis and P. persica have low quercetin content. 
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