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INTRODUCTION

Reactive oxygen species (ROS) are produced in our body 
naturally as a byproduct of metabolism or by exposure to 
toxins.1 Our body’s natural antioxidant system always re-
mains vigilant to keep their amount in control.2 However, 
when ROS are produced in excess and not eliminated by the 
internal antioxidant system, they result in pathogenesis of 
different degenerative diseases like atherosclerosis, carcino-
genesis, neurodegenerative diseases, including Parkinson’s 
and Alzheimer’s diseases, ageing etc.3,4 Previous studies have 
consistently shown that consumption of fruits and vegeta-
bles leads to prevention of many degenerative diseases due 
to presence of phytoconstituents like flavonoids and related 
phenolic compounds.5 Synthetic antioxidants reduce oxida-
tion but have various adverse reactions.6 On the other hand, 
natural antioxidant-rich foods neutralize free radicals reduc-
ing the damage. Hence nowadays scientists recommend the 

inclusion of antioxidant-rich foods in our normal diet. The 
objective of this study was to analyze a comparative study 
of anti-oxidant models and determine the total flavonoid and 
phenolic content of extract of various fruit and vegetable 
samples collected from a different region of Bhubaneswar, 
India. The results of this study will guide the people of this 
region in the selection of the best vegetables and fruits for 
inclusion in their daily food habits.

MATERIALS & METHODS

Materials
Fruit and vegetable samples such as Orange (Citrus × Sin-
ensis), Banana (Musa acuminate), Apple (Podophyllum pel-
tatum), Grapes (Vitis vinifera), Pomegranate (Punica grana-
tum), Amla (Phyllanthus Emblica), Lemon (Citrus limon), 
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ABSTRACT
Introduction: Reactive oxygen species produced in our body may result in the pathogenesis of different degenerative diseases 
like atherosclerosis, carcinogenesis, neurodegenerative diseases, ageing etc. Antioxidant-rich foods can protect us by neutral-
izing these free radicals reducing. 
Objective: This study determined the total flavonoid and phenolic content of various fruit and vegetable samples collected from 
a different region of Bhubaneswar, India. 
Methods: The methanolic extract of twelve fruits and vegetables were evaluated for their total phenolic content, total flavonoid 
content and antioxidant activity by DPPH scavenging assay.
Results: The results showed high flavonoid and phenolic contents present in all the fruits and vegetable samples tested. These 
samples also exerted good antioxidant activity in the DPPH scavenging assay. There was a clear positive correlation between 
total flavonoid and phenolic content and a negative correlation between total flavonoid and phenolic content with IC50 value of 
DPPH radical scavenging assay based on the results. 
Conclusion: This work might be helpful to local consumers and nutritionists of the covered locality in selecting proper fruits and 
vegetables in their daily diet.
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Capsicum (Capsicum annum), Tomato (Solanum Lycoper-
sicum), Karela (Momordica charantia), Green chilli (Cap-
sicum annuum) and Carrot (Daucus carota) were randomly 
collected from local market of Bhubaneswar during Decem-
ber 2018 were store in a clean dry sterile bowl in the refrig-
erator until they were analyzed.

Extract preparation
Fruits and Vegetables were cleaned with distilled water. 
Blended dried samples were mixed with methanol (1:1) 
properly through agitation by magnetic stirrer in low rpm 
for 30 min at room temperature.  The total mixture was 
filtered by a clean white cotton cloth. Refiltration was done 
by Whatman filter paper. Finally, a concentration of 0.5gm/
ml for each extract was achieved by dilution with the sol-
vent.7

Total flavonoid content determination (TFC)
50 µg/ml concentration of each sample was prepared sep-
arately from the stock solutions.b1ml 2% ammonium 
chloride was added to each solution. Then total solutions 
were mixed properly by sonication and the absorbance was 
recorded at 434 nm using a UV-Visible spectrophotometer. 
For estimating the flavonoid content, a standard curve of 
quercetin in the concentration range of 20-50 µg/ml was 
prepared. Total flavonoids were expressed as quercetin 
equivalents (µg) per 100gram of extract.8

Total phenolic content determination (TPC)
50 µg/ml concentration of each sample was prepared sepa-
rately from 1mg/ml stock solution and mixed with 1.0 ml of 
Folin Ciocalteu reagent and 2.0 ml of 20% w/v sodium car-
bonate solution. Absorbance was recorded at 641 nm using 
a UV-Visible spectrophotometer. A standard curve of gallic 
acid was constructed in the concentration range of 50-250 
µg/ml. TPC was expressed as gallic acid equivalents (µg) per 
100gram of extract.8

In-vitro antioxidant study of DPPH radical scav-
enging activity method
50 µg/ml conc of the sample was prepared separately 
from 1mg/ml stock solution. 1ml of different concentra-
tion of the sample was mixed with 500µl of 0.004% w/v 
solution of 2,2-diphenyl-1-picryl-hydrazine-hydrate solu-
tion (DPPH) and 4 ml of methanol in sequence and then 
the absorbance of the sample was recorded at 516 nm us-
ing a UV-Visible spectrophotometer.9 Percentage of DPPH 
radical scavenging (IC50) for the samples were recorded 
using a calibration curve of quercetin using the following 
formula: 

% DPPH radical scavenging activity = (Abscontrol -Abssample)/
Abscontrol × 100, where Abscontrol and Abssample are the absorb-

ance readings of the solvent (control) and sample respec-
tively.

Method Validation
All the antioxidant methods were validated through wave-
length selection, linearity, precision and % of recovery by 
standard spectrophotometric methods.10-12

Statistical analysis
All study was performed in triplicate and report presented 
as mean±standard deviation format. ANOVA was done by 
Origin-pro software where P values less than 0.05 were con-
sidered for significance.

RESULTS

The quantitative estimations of the total flavonoid and 
phenolics of the methanolic extracts of the different fruits 
are summarized in Figures 1 and 2 respectively. In our 
study, a considerable amount of flavonoid and phenolic 
compounds were found in the fruit and vegetable samples 
tested. The TFC values of fruits and vegetables ranged 
about 3.6-33.43 µg of quercetin equivalents per 100 gm 
of the extract with karela having the highest content with 
banana being least (Figure 1). On the other hand, the TPC 
values of the tested samples varied from 9.2 µg (Tomato) 
to 26 µg (Amla) of gallic acid equivalents per 100 gm of 
extract (Figure 2). These samples also exerted good an-
tioxidant activity in the DPPH scavenging assay (Figure 
3). Banana has the highest IC50 value in the antioxidant 
study by DPPH radical scavenging assay, with tomato 
also having a similar high capacity of DPPH radical scav-
enging (Figure 3). However, both banana and tomato had 
low phenolic and flavonoid content. Amla, which is con-
sidered one of the best natural antioxidants, showed poor 
IC50 in the DPPH scavenging assay. 

DISCUSSION

These results indicated that the flavonoid and phenolic 
components in common fruits and vegetable have a major 
contribution to their antioxidant capacity. In most cases, 
greater TPC or/and TFC value of a fruit or vegetable re-
sulted in better antioxidant capacity in DPPH radical scav-
enging assay. These findings are similar to previously re-
ported literature which stated that the phenolic or flavonoid 
content makes an ingredient more potent as a functional 
or dietary antioxidant.13 These functional foods should be 
consumed regularly to prevent oxidative stress-related dis-
ease like ageing, cancer, neurodegeneration, cardiovascular 
diseases etc.
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Figure 1: Total Flavonoid Content of various fruit samples 
from Bhubaneswar, India.

Figure 2: Total Phenolic Content of various fruit samples from 
Bhubaneswar, India.

Figure 3: DPPH radical scavenging activity of different fruit 
and vegetable samples from Bhubaneswar, India.

CONCLUSION

Our work aimed at comparison of total phenolic and flavo-
noid content of commonly consumed plant foods in Bhu-

baneswar (India) and correlated with antioxidant capac-
ity by DPPH radical scavenging assay. To the best of our 
knowledge, this kind of work is the first time evaluated in 
this locality. The comparison of the results showed a positive 
correlation between total flavonoid and phenolic content and 
a negative correlation between total flavonoid and phenolic 
content with IC50 value of DPPH radical scavenging assay. 
This work would be very useful to local consumers and nu-
tritionists of the covered locality in selecting proper fruits 
and vegetables in their diet. 
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