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ABSTRACT 
The objective of this research was to study the antioxidant activity of mango fruits obtained from Woranit Horticultural Site 

and guava fruits purchased from local markets for comparison. A total of 4 mango fruit varieties (keitt, vandyke, apple 

mango and local mangos) and one variety of guava fruit were tested for their general antioxidant capacity based on their 

ability to reduce potassium hexacyanoferrate (Fe
3+

) to ferrous (Fe
2+

) form. The antioxidant assay was made by Oyaizu 

method of ferric reducing antioxidant power (FRAP) and the results were expressed as milligram of ascorbic acid (mg AA) 

equivalents per gram sample of fresh fruits. The FRAP value of the guava fruit was found to be  2.39 mg AA/g sample 

while the FRAP values of keitt, vandyke, apple mango and local mangos were found to be 1.95, 1.85, 1.76, and 1.66 mg 

AA/ g sample, respectively. In percent of reducing power as compared to ascorbic acid, guava fruit had also the highest 

reducing power with 96.98% .The keitt mango, vandyke mango, apple mango, local mango varieties had the percent 

reducing power of 82.44, 78.96, 76.18, 71.34, respectively.  
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INTRODUCTION 
Antioxidants may be defined as any substance which, 

when present at low concentration compared with those 

of oxidizable substrates significantly delay or prevent the 

oxidation of that substrate. While antioxidants are often 

added to foods to stabilize them and prevent off-flavour 

development, considerable interest has been expressed 

for their potential as therapeutic agents
1, 2

.
 

Living 

organisms are under constant threats posed by free 

radicals such as reactive oxygen species (ROS) and 

reactive nitrogen species (RNS) that originate from both 

normal metabolic processes as well as external sources
3
. 

A build-up in the concentration of these free radicals in 

the body leads to oxidative stress which, in turn, brings 

about oxidative damage of vital biomolecules such as 

lipids, proteins, enzymes, carbohydrates, and DNA in 

cells and tissues thus causing a host of diseases
4-6

. 
 
To prevent occurrence of possible oxidative damages to 

biological molecules, all oxygen-consuming organisms 

are gifted with well-integrated antioxidants systems that 

include enzymatic and non-enzymatic components
7
. 

These antioxidants provide defence mechanisms against 

the effects of excessive oxidations thereby helping the 

body fight against diseases
8-10

. 

 

Antioxidants in food systems may be either synthetic 

such as butylated hydroxyanisole (BHA) or butylated 

hydroxytoluene (BHT) or natural food additives. 

However, due to the growing consensus on the potential 

health hazards caused by synthetic antioxidants and their 

well known toxicity, there is a renewed interest in the use 

of naturally occurring antioxidants especially fruits, 

vegetables and spices
2, 11, 12

. This trend is also reflected in 

the recently issued EU Directive 2006/52/EC referring to 

the necessity of reducing the use of synthetic antioxidants 

such as nitrites
13

. Natural antioxidants are primarily plant 

phenolics that are multifunctional. They can act as 

reducing agents, free radical terminators during the 

initiation or propagation step oxidation reaction, metal 

chelators and singlet oxygen quenchers
14

. 
 
It has been acknowledged that a high intake of cereals, 

spices, fruits and vegetables, which are the main sources 

of water and lipid-soluble antioxidants in the diet, could 

decrease the consequences of free radical attack on 
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cellular biological molecules
15

. There is ample evidence 

to suggest that high consumption of dietary antioxidants 

such as fruits and vegetables is linked with a lowered 

incidence of degenerative diseases including cancer, 

heart disease, inflammation, arthritis, immune system 

decline, brain dysfunction and cataracts. It is believed 

that the protective effects of these food items are, in large 

part, due to the various antioxidants contained in them
16-

17
. 

 
In light of the well documented disease-preventing 

ability of fruits in general, it is felt desirable to look into 

the antioxidant activity of some mango and guava fruit 

varieties based on Oyaizu method (ferric reducing 

antioxidant power, FRAP)
18

. This research has thus been 

conducted to compare the antioxidant potential of four 

varieties of mango fruits (Mangifera indica) obtained 

from Woranit Horticultural Site (Adet Agricultural 

Research Centre, Amhara Regional State) and guava 

fruits (Psidium guajava) purchased from markets in 

Bahir Dar City. 
 
The antioxidant activities of some fruits were studied in 

Florida, Singapore and other countries by different 

methods.  In the case of our country, to the best of my 

knowledge, no research has been done on antioxidant 

capacity of fruits grown specifically on Woranit 

Horticultural Site which is found in Amhara Region, 

Bahir Dar town. In this site, productivity of fruits has 

been under investigation in terms of the amount of fruits 

per tree and which species give higher production of 

fruits. But, it is also important to know which fruits have 

higher antioxidant capacity. This is because, antioxidants 

are important for health benefits. Hence, research is 

needed to test the antioxidant activity and antioxidant 

capacity of fruits on this site. 

 

MATERIALS AND METHODS 

Materials and Reagents 

All chemicals and reagents used in this work were of 

analytical grade and used with no further purification. 

Potassium hexacyanoferrate [K3Fe(CN)6], tri-chloro 

acetic acid (TCA), ferric chloride (FeCl3), ascorbic acid, 

sodium phosphate dibasic(Na2HPO4) and sodium 

phosphate monobasic dihydrate (NaH2PO4.2H2O) were 

all obtained from Blulux, India.  Distilled water was used 

throughout the work. 
 
Triple beam balance model 700 (Ohaus scale 

corporation, Florham park. N.J.USA), electronic balance 

(Denver instrument, sensitivity 1x10
-4

 g), blender 

(BOMINO, Germany), centrifuge (Centurion, West 

Sussex, UK), incubator (Tuttlingen, Germany), UV-

Visible spectrophotometer (SANYO, SP75 UV/Vis.) and 

pH-meter (model 370, Geneway, UK) were used. The 

four varieties of mango (Mangifera indica) fruits (keitt 

mango, apple mango, vandyke mango and local mango) 

were obtained from Woranit Horticultural Site that is run 

by Adet Agricultural Research Centre, Amhara National 

Regional State while guava (Psidium guajava) fruit was 

procured from a fruit shop in Bahir Dar City. 

 

Sample Preparation 

All fruits were thoroughly washed, peeled and 

homogenized. The edible portions of the peeled fruits 

were cut into pieces and 40 g of edible portion of each 

fruit was mixed with 200 ml of distilled water. The 

mixture was transferred to a mixer and was blended for 

one minute. The resulting juice was transferred to a 300 

ml volumetric flask, hand-shaken for 10 minute and 

filtered by sieve to separate the particulate. The non 

particulate juice was further filtered and centrifuged at 

3000 rpm for 10 minute. The clear supernatant solution 

so obtained was used for the antioxidant studies. 

 

Analysis and Measurements 

The reducing power of the fruit extracts was determined 

as per a literature report
19

. Different concentrations (1.25, 

2.5, 5.0 and 10 % v/v) of each fruit extract were prepared 

from the centrifuged clear juice. In a typical experiment, 

to 1 ml of each solution so prepared was added, 

sequentially, 2.5 ml of sodium phosphate buffer (0.2M, 

pH  6.6) and 2.5 ml of 1% potassium hexacyanoferrate 

[K3Fe(CN)6]. The solutions were then incubated at 50
0
C 

for 20 minutes followed by addition of a 2.5 ml portion 

of 10% trichloroacetic acid (TCA) to terminate the 

reaction. The mixture was then centrifuged at 3000 rpm 

for 10 minute.  The upper layer of the solution (2.5 ml) 

was decanted off and was mixed with 2.5 ml of distilled 

water and 0.5 ml aqueous FeCl3 (0.1%) solution. 

Ascorbic acid was used as a standard and the ferric 

reducing antioxidant power (FRAP) values of each 

sample were calculated in terms of ascorbic acid 

equivalent antioxidant capacity (AEAC) of fruit extract. 

 

Data Handling and Statistical Analysis 

All analyses were performed in triplicate. The data were 

expressed as means ± standard deviation and analysed by 

SPSS (version 15.0) 
20

. One-way analysis of variance 

(ANOVA) and Tukey multiple comparisons were carried 

out to test any significant differences between the means. 

Differences between means at 5% level were considered 

significant. 
 
RESULTS AND DISCUSSION 

Attempt is made in the present work to look into the 

ability of some selected fruits to reduce Fe
3+

/potassium 

hexacyanoferrate complex to the ferrous (Fe
2+

) form
21

.
 

Upon incubation of a mixture containing the fruit extract, 

potassium hexacyanoferrate [K3Fe(CN)6] and phosphate 

buffer at 50
o 

C for 20 minute, the yellow colour of 

[Fe(CN)6]
3-

 changed to  nearly colourless. That reduction 

of (Fe
3+

) to (Fe
2+

) has indeed occurred is inferred from 
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the observation that addition of an aqueous solution of 

FeCl3 (0.5 mL, 0.1%) to the colourless solution produced 

the familiar intense blue colour (Prussian blue), 

ascribable to the formation of the complex ferric 

hexacyanoferrate (Fe)4[Fe(CN)6]3. The experiment was 

done in triplicates at different concentrations and the 

absorbance was measured at 700 nm for the resulting 

Prussian blue colour complex. Fig 1 below shows the 

reducing power of the fruit extract. 
 

 
 

The ferric reducing antioxidant power (FRAP) of 

antioxidants in the fruit extract observed in this 

work has been also related to ascorbic acid 

equivalent antioxidant capacity. As shown in 

Table 1, the ferric reducing antioxidant power 

(FRAP) value of the guava fruit was found to be 

2.39 mg of ascorbic acid equivalent per gram 

sample of the fruit pulp and was the highest.  

Among mango fruit varieties, the keitt mango had 

FRAP value of 1.95 mg of ascorbic acid 

equivalent per gram of the edible portion of the 

fruit which was higher than the other mango fruit 

varieties. On the other hand, local mango variety 

had the lower FRAP value of 1.66 mg of ascorbic 

acid equivalent per gram of edible portion of the 

fruit. The FRAP values of apple mango and 

vandyke mango fruit varieties are not significantly 

different (P > 0.05) suggesting that these mango 

fruit varieties may possess similar antioxidant 

constituents.  

 

 
 

The reducing powers of fruits were also reported in 

percent as compared with ascorbic acid. The 

percentage of reducing power (%RP) of each fruit 

extract as compared to the standard (ascorbic acid) 

was also calculated as follows:       

%R [1 (1 )] 100   
As

P x
Ac

  
 

Where % RP = Percent of reducing power; AC = 

absorbance of standard at higher concentration 

detection and AS = absorbance of sample 
22

. The 

statistical variance analysis was found to be similar 

with FRAP value. Table 2 shows the percent reducing 

power of fruits as compared to ascorbic acid. 

 

Recent years have witnessed an exponential surge in 

research interests in antioxidant properties of fruits 

primarily because their inclusion in daily diets is 

associated with long-term health benefits. This is due 

to the fact that fruits are rich sources of antioxidant 

compounds which are believed to protect the body 

from the deleterious effects of free radicals23. The 

ability of antioxidants to protect the body from 

oxidants is consequent to their ability to disrupt free 

radical chain reaction through mechanisms that may 
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involve hydrogen atom abstraction, electron transfer 

or adduct formation 24-26. 

 

The change in colour in the experiment, possibly due 

to the reduction of ferric ion (Fe3+) to ferrous ion 

(Fe2+), can be ascribed to the presence of reducing 

agents in the fruit juice. 

 

 

 
 

 

This observation suggests that the reduction of Fe
+3

 in 

[K3Fe(CN)6] to Fe
+2

  has been effected by antioxidants 

contained in the fruit juices. At a given concentration of 

fruit juice, an increase in the absorbance of the sample is 

indicative of a higher reducing power and hence higher 

antioxidant capacity. The absorbance of the Prussian blue 

complex rises with increasing concentration of the fruit 

juice. This suggests that the guava and mango fruit 

varieties studied do reduce, albeit to different extents, 

Fe
+3

 to Fe
+2

. It may be inferred that the reduction of Fe
+3

 

to Fe
+2

, possibly via electron transfer, by the fruits 

studied is a result of their antioxidant constituents. This 

indicates that mango and guava fruits are capable of 

intercepting free radical chain reactions in the body 

thereby protecting the body from the harmful effects of 

free radicals. 

 

For a given concentration of the fruit juices, guava fruit 

has the highest reducing power followed by keitt mango 

while local mango exhibited the least capability in 

reducing Fe
3+

 to Fe
2+

. On the other hand, vandyke and 

apple mango showed similar capability in their reducing 

power. The observed differences in the capabilities of the 

fruit juices to effect reduction of Fe
3+

 to Fe
2+ 

can be 

related to differences in their antioxidant constituents. 

 

The variation in antioxidant activity among different 

varieties of mango fruits observed in the present work 

may be attributed to the fact that the effectiveness and 

composition of plant metabolites are affected by climate, 

geographical location and variety
26

. The ranking of guava 

and mango fruits in terms of antioxidant activity obtained 

in the present work is in line with literature reports 
16, 17

. 

 

CONCLUSION 

It is now common knowledge that the inclusion of fruits 

regularly in diets imparts health benefits and this is 

associated in large part to the ability of antioxidant 

constituents of the fruits to suppress the damaging effects 

of free radicals that may build up in the body. It is 

reasonable to expect that fruits with high level of 

antioxidant have greater potential to modulate the 

deleterious effects of free radicals in the body than do 

fruits with low level of antioxidant. It is thus important to 

know the antioxidant activity and capacity of the fruits. 

The results of the present work indicate that guava fruit 

has higher reducing power than mango fruit varieties.  In 

the case of mango fruit varieties, keitt mango appears 

also to have health benefits, being high in reducing 

power as compared to vandyke mango, apple mango and 

local mango fruit varieties. Similar studies on other fruits 

and synthetic juices are currently underway. 
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