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ABSTRACT 
Objective: A number of different beverage products claim to have antioxidant potency due to their 

perceived high content of polyphenols. The present study was designed to evaluate the in vitro 
estimation of free radical scavenging activity of three different fruit juices as follows: Grapes, Guava 

and Pineapple available in local market.  

Method: Above mentioned fruit juices were screened for their free radical scavenging property using 
diphenyl picryl hydrazyl (DPPH) radicals. The absorbance of these fruit juices at 517nm is found by 

using UV-spectroscopy at various time intervals such as 15 minutes, 30 minutes and 24 hours 

respectively. Then the absorbance was compared with each other and better antioxidant activity of the 

fruit juices was estimated. 
Results: The results obtained from the DPPH assay demonstrated that Grapes juice had better 

antioxidant activity than Pineapple and Guava juices. 

Conclusions: The present research demonstrates that although a number of popular beverages have 
evidence of antioxidant activity, there are clear differences in antioxidant potency.  Some beverages with 

lower potency would need to be consumed in much larger amounts to equal the antioxidant potency of 

Grapes juice. 
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INTRODUCTION 

 

Clinical trials and epidemiological studies have 

established an inverse correlation between the 

intake of fruits and vegetables and the occurrence 

of diseases such as inflammation, cardiovascular 

disease, cancer, and aging-related disorders 
1
. The 

defensive effects of natural antioxidants in fruit 

and vegetables are related to three major groups; 

vitamin, phenolics and carotenoids and are 

believed to be the effective nutrients in the 

prevention of these oxidative stress related 

diseases 
2,3

. There is therefore a parallel increase 

in the use of methods for estimating the efficiency 

of such substances as antioxidants 
4,5

. One such 

method that is currently popular is based upon the 

use of the stable free radical 2,2-di(4-

tertoctylphenyl)- 1-picrylhydrazyl (DPPH) which 

was an easy and  accurate method with regard to 

measuring the antioxidant capacity of fruit and 

vegetable juices or extracts 
4
. 
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Pineapple fruit is considered a highly nutritious 

fruit because it contains a high level of vitamin C, 

a natural antioxidant which may inhibit the 

development of major clinical conditions 

including heart disease and certain cancers 
6
. The 

fruit also contains phenolic compounds and β-

carotene 
7,8

, which constitute natural sources of 

antioxidants. Guava (Psidium guajava L.) fruit is 

considered a highly nutritious fruit because it 

contains a high level of ascorbic acid (50–300 

mg/100 g fresh weight), which is three to six 

times higher than oranges. Phenolic compounds 

such as myricetin and apigenin 
9
, ellagic acid, and 

anthocyanins 
10

 are also at high levels in guava 

fruit. 

The grapes has been well recognized worldwide 

for over 2,000 years as one among the edible 

sweet fruits and recognized for its wide spectrum 

of biological properties. Resveratrol (3,5,40-

trans-trihydroxystilbene) is a natural phytoalexin 

abundantly found in grapes and red wine, which 

has potent antioxidant property 
11

. Thus, red fruit 

juices such as grapes and others like guava and 

pineapple have received attention due to their 

antioxidant activity. 

Whereas there are numerous phytochemicals 

consumed in our diet, polyphenols constitute the 

largest group and have attracted much attention 

due to their antioxidant properties 
12

. In fact, the 

potential health benefits of plant foods are 

commonly linked to their polyphenol content. 

Currently, there are a number of commercial 

ready-to-drink (RTD) polyphenol-rich beverages, 

which base their marketing strategies on 

antioxidant potency. However, to the best of our 

knowledge, data on the direct comparison of 

antioxidant activity of these widely available 

leading beverage products have not been 

obtained. It is of great interest to the general 

public to know the antioxidant capacity of the 

beverages that they consume. However, it should 

be cautioned that because of the inherent 

complexity of food matrices, the use of one 

antioxidant capacity method to determine 

antioxidant potency is ineffective. This is 

because antioxidants respond to different 

reactive species in different tests, which is 

partially attributed to multiple reaction 

mechanisms and reaction phases 
13,14

. The aim of 

the current study was to compare the antioxidant 

activity of three marketed fruit juices i.e., 

Grapes, Guava and Pineapple juices by DPPH 

assay. 

Materials and Methods 

Ready-to-Drink Polyphenol-Enriched 

Beverages 

The following preparations are obtained from the 

local provisional market of Hyderabad: Grape, 

Guava and Pineapple of “Real Company”. All 

fruit juices were analyzed in late March or early 

April prior to their expiration dates as stated on 

their packages. All beverages were kept at 

storage conditions as specified on their labels 

prior to analyses. 

 

Analysis of Ascorbic acid content (AAC) 

The AAC was determined by the iodine titration 

method 15 or the RP-HPLC method: Waters C-

18 column (3.9×150 mm, 5µm particle size), 

mobile phase 5% acetic acid (Sd Fine Chem 

Limited, Mumbai), flow-rate 0.5 mL/min and 

254 nm detection wavelength. 

 

Analysis of Total phenol content (TPC) 

TPC was determined using the Folin-Ciocalteu‟s 

reagent 16 (LOBACHEMIE, Mumbai). Samples 

(0.3 mL, triplicate) were introduced into test 

tubes followed by 1.5 mL of Folin-Ciocalteu‟s 

reagent (diluted 10 times with water) and 1.2 mL 

of sodium carbonate, 7.5%w/v (Virat Lab, 

Hyderabad). The tubes were vortexed, covered 

with parafilm and allowed to stand for 30 min. 
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Absorption at 765 nm was measured. If the 

sample absorbance exceeded 1, the sample was 

appropriately diluted to give reading less than 1. 

Total phenol contents were expressed in gallic 

acid equivalents (mg per 100 g fresh fruit).  

 

Free Radical Scavenging Capacity:The free 

radical scavenging capacity was analyzed by the 

DPPH assay 17,18. 2,2-diphenyl-1-

picrylhydrazy, DPPH (Santa cruz biotechnology, 

Inc) is a radical generating substance that is 

widely used to monitor the free radical 

scavenging abilities (the ability of a compound to 

donate an electron) of various antioxidants. The 

DPPH radical has a deep violet color due to its 

impaired electron, and radical scavenging can be 

followed spectrophotometrically by the loss of 

absorbance at 517 nm, as the pale yellow non 

radical form is produced 19. 

The DPPH assay was typically run by the 

following procedure: 

In this method five dilutions of each fruit juice 

with two replicates were analyzed. Reaction 

solution was prepared by mixing 50 µL of 

diluted fruit juice with 300 µL of methanolic 

DPPH solution (1mM) and the final volume was 

brought to 3 mL with methanol (Sd Fine Chem 

Limited, Mumbai). The solution was kept in dark 

at room temperature for 15 minutes. The 

absorbance (Ajuice) was read against the 

prepared blank (50 µL diluted fruit juice, 2950 

µL methanol) at 517nm. A DPPH blank solution 

was prepared (300 µL of 1mM DPPH solution, 

2.7 mL of methanol) and measured. Percent 

inhibition of DPPH radical was calculated for 

each dilution of juice according to formula: 

% Inhibition = [(ADPPH-Ajuice)/ADPPH×100] 

Where ADPPH is the absorbance value of the 

DPPH blank solution, Ajuice is the absorbance 

value of the sample solution. IC50, the 

concentration of antioxidant required for 50% 

scavenging of DPPH radical in the specified time 

period was derived from the % Inhibition vs 

Concentration plot. Results are shown in table 

and graphs. 

Table 1: Table showing total phenolic content, ascorbic acid content and IC50 of fruit juices of 

the Real company. 

Sl. No. Fruit juices TPC (mg/100g) AAC (mg/100g) IC50 (mg/mL) 

1 Grapes 116.73 ± 0.14
a 

144 ± 1.02
c 

0.79 ± 0.34
b 

2 Guava 79 ± 0.06
b 

132 ± 0.62
a 

1.71 ± 0.61
a 

3 Pineapple 95.20 ± 1.10
a 

98 ± 0.3
b 

0.83 ± 0.24
c 

Each category of the juice sample contained the 

extract optimized for total phenolics, ascorbic 

acid content and IC50 values respectively. Each 

value is the mean ± Standard deviation (n = 3). 

Means in the same row bearing different letters 

are significantly different (p<0.05) as analysed 

by the scheffe test. 

 

RESULTS 

The results of total phenolic, ascorbic acid 

contents and IC50 of different fruit juices are 

summarized in Table 1. From the table the total 

phenolic content was found to be highest in 

Grapes juice 116.73 ± 0.14 mg/100g followed 

by Pineapple juice 95.20 ± 1.10 mg/100g and 

lowest in Guava 79 ± 0.06 mg/100g. The change 
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in colorization from violet to yellow and 

subsequent fall in absorbance of the stable 

radical DPPH was measured at 517nm for 

various concentrations i.e. 50-250 μg/mL. The 

IC50 value for each fruit extract defined as the 

concentration of extract causing 50% inhibition 

of absorbance was calculated, since IC50 is a 

measure of inhibitory concentration, a lower 

IC50 value would reflect greater antioxidant 

activity of the sample. Antioxidant activity 

among the fruit samples was found to be 

maximum in Grapes having lowest IC50 value of 

0.79 ± 0.34 mg/mL and minimum in Guava 

having highest IC50 1.71 ± 0.61 mg/mL as lower 

IC50 value would reflect greater antioxidant 

activity of the sample. 

 

 

DISCUSSION 

A polyphenol-rich food with health benefits has 

become a more common element in food 

marketing these days. The public is highly aware 

of the term “antioxidant”, which has been 

defined by the Institute of Medicine of the 

National Academy of Sciences as follows: “a 

substance in foods that significantly decreases 

the adverse effects of reactive species, such as 

reactive oxygen and nitrogen species, on normal 

physiologic function in humans.” Therefore, the 

marketing of many so-called “superfoods” is 

commonly based on their antioxidant potential. 

Multiple assays with different sensitivities and 

specificities for antioxidant activity are being 

used separately to justify health claims. 

Consumers have a difficult time distinguishing 

among the various antioxidant claims for widely 

available antioxidant beverages. Therefore, the 

present study was significant in comparing the 

most commonly available brands of beverages 

for antioxidant activity using the well-known 

and established laboratory methods for 

determining antioxidant capacity. Grapes juice 

had the highest antioxidant capacity and the 

most complete antioxidant coverage in vitro 

which may be contributed to its constituent, 

phytoalexin. The present research demonstrates 

that although a number of popular beverages 

have evidence of antioxidant activity in vitro, 

there are clear differences in antioxidant 

potency. 

The bleaching of the DPPH solution increases 

regularly with increasing amount of fruit in a 

given volume of solution. The bleaching action 

is mainly attributed to the presence of 

polyphenols and ascorbic acid extracted into the 

solution. The total phenolic content, IC50, and 

the ascorbic acid content of the fruit juices are 

summarized in Table 1, Graphs 1, 2 and 3. For a 

given amount of fruit, the higher the absorbance, 

the better is the reducing power. 

Correlation of IC50 with reducing power: DPPH 

assay measures the ability of the extract to 

donate hydrogen to the radical. In DPPH assay 

the lower the IC50 the better it is able to 

scavenge the radicals, particularly peroxy 

radicals which are the propagators of the 

autoxidation of lipid molecules and thereby 

break the free radical chain reaction 
20

. It is 

observed that grapes having low IC50, is a very 

potent radical scavenger. In terms of reducing 

power, grape rank highest but guava is 

significantly lower than that of pineapple. The 

high antioxidant potential (as characterized by 

low IC50 and high reducing power) of grape is 

attributed to its high TPC and AAC. The low 

antioxidant potential of guava (IC50 = 1.71 ± 

0.61 mg/mL) is due its low TPC and AAC. 

Pineapple in spite of its relatively high TPC has 

low antioxidant potential (IC50 = 0.83 ± 0.24 

mg/mL). Three possible reasons may be able to 

account for this: First, it has been reported that 
21

 

reaction of DPPH with certain phenols such as 

eugenol and its derivatives is reversible, 
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resulting in low readings for antioxidant activity 

(% disappearance). The second possible reason 

could be due to the slow rate of the reaction 

between DPPH and the substrate molecules 
13

.The third possible explanation (for the 

relatively low reducing power) could be that 

certain phenols in the pineapple juice have a 

higher redox potential than that of other fruit 

juices. To clarify this anomaly further work is 

necessary. Finally, it is also observed that the 

antioxidant potential correlates well with AEAC. 

CONCLUSION 

For a body to maintain antioxidant level, 

external supplementation is necessary for 

healthy living. From the present research the 

order of the antioxidant activity in the fruit 

juices was found to be 

Grapes>Pineapple>Guava. These fruits can be 

used as alternative source of natural antioxidant 

rather than synthetic antioxidant like BHT 

(Butylated hydroxytoluene) and BHA (Butylated 

hydroxyanisole) because of carcinogenicity. 
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Graph 1: Total phenolic content of the three fruit juices of the Real company 
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Graph 2: Ascorbic acid content of the three fruit juices of the Real company 

 

Graph 3: IC50 values of the three fruit juices of the Real company 
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