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INTRODUCTION

Recently, isolation of good natural radical scavengers/

antioxidants from edible fruits have greatly attracted bioor-

ganic chemists' interest and become a hot research topic in

bioorganic chemistry, due to the non-toxicity of fruits. In fact,

screening for natural radical scavengers/antioxidants from

edible fruits has become one of the important and efficient

methods.

Pomelo (citrus grandis), the rutaceae citrus fruit, is rich

in important vitamin C, flavonoids, coumarins and limonoids

and has been mainly used in the prevention or/and treatment

of hypertension, angiosclerosis, heart cerebrovascular disease,

diabetes, etc.1-4. It is well known that vitamin C, flavonoids

and coumarins should lead to good antioxidant activity5,6, so

it is to expect that pomelo extracts may exhibit good antioxidant

activity. However, to our best of knowledge, there is no

available information relating to the antioxidant and radical

scavenging activities of pomelo extracted by ultrasonic. So

the aim of the present study was to assay the in vitro antioxidant

and radical-scavenging activities of ethanol extract, acetone

extract, water extract and ethyl acetate extract of pomelo that

extracted by ultrasonic, employing 1,1-diphenyl-2-

picryhydrazyl (DPPH) radical-scavenging assay, 2,2'-azinobis-

(3-ethylbenz-thiazoline-6-sulfonate) cation (ABTS+) radical-

scavenging assay, superoxide radical-scavenging assay and

hydroxyl radical-scavenging assay.
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and compared with the common antioxidant butylated hydroxytoluene, employing DPPH• assay, ABTS+• assay, O2
–• assay and OH• assay.

The results showed that all the extracts displayed good radical scavenging activities, with IC50 less than standard value 10 mg/mL. It is

important to point out that all these eight extracts demonstrated better scavenging activity than the commercial antioxidant BHT in OH•

assay. The extract solvents were found to have important effect on their radical scavenging activities.
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EXPERIMENTAL

Pomelos were purchased in Guilin city of Guangxi Province

in Septemper, 2012 and they were separated as pomelo peel

(PP) and pomelo flesh (PF). Under ultrasound, PP (20 g) were

extracted with acetone, ethanol, water and ethyl acetate

solvents at 70 °C for 1 h and filtered through Whatman No. 4

filter paper, respectively. Then the four extract solutions were

vacuum evaporated at 50 °C to dryness to offer four extracts:

acetone extract (PAE), ethanol extract (PEE), water extract

(PWE) and ethyl acetate extract (PAEE) with 7.5, 8.9, 12.6

and 5.5 % yields, respectively. Pomelo flesh was then treated

with the same procedure to offer acetone extract (FAE), ethanol

extract (FEE), water extract (FWE) and ethyl acetate extract

(FAEE) with 9.3, 13.4, 11.5 and 7.9 % yields, respectively.

RESULTS AND DISCUSSION

According the literatures7-10, their free radical scavenging

activities were determined as showed in Figs. 1 to 4. Significant

free radical scavenging activities were clear at all the tested

extracts. The values of IC50, the effective concentration at

which 50 % of the radicals were scavenged, were calculated

to evaluate the radical scavenging activities (Table-1). A lower

IC50 value implied greater radical scavenging activity and IC50

values of less than 10 mg/mL usually indicated effective

activities in antioxidant properties11.
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It can be seen in Fig. 1 that PAE, PEE, PWE, PAEE, FAE,

FEE, FWE and FAEE, showed evident radical scavenging

activities in DPPH• assay. As showed in Table-1, IC50 values

of PAE, PEE, PWE, PAEE, FAE, FEE, FWE and FAEE were

found to be 1473.4, 2148.5, 576.9, 606.7, 638.9, 580.3 and

590.9 µg/mL, respectively. Since that their IC50 values were

further lower than the standard value 10 mg/mL11, it could

concluded that all these above extracts exhibited potent

inhibition of DPPH radical. The order of scavenging activity

of tested in this assay was: PWE > FWE > FAE > PAEE >

FEE > FAEE > PAE > PEE. In addition, extract solvents were

found to have important effects on the DPPH radical

scavenging activities. The order for pomelo peel was: water >

ethyl acetate > acetone > ethanol, while that for pomelo flesh

was: water > ethyl acetate > ethanol > acetone.
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Fig. 1. DPPH radical-scavenging activities of the extracts from pomelo

Fig. 2 showed that PAE, PEE, PWE, PAEE, FAE, FEE,

FWE and FAEE exhibited clear radical scavenging activities

in ABTS+• assay. Table-1 displayed that IC50 values of PAE,

PEE, PWE, PAEE, FAE, FEE, FWE and FAEE were found to

be 213.4, 252.6, 136.1, 125.8, 198.4, 210.8, 161.3 and 129.1

µg/mL, respectively. Obviously, their IC50 values were lower

than the standard value 10 mg/mL11, it was thus to conclude

that these eight extracts showed good inhibition of ABTS+

radical. The order of scavenging activity of these extracts in

this assay was listed as follow: PAEE > FAEE > PWE > FWE

> FAE > FEE > PAE > PEE. In addition, extract solvents also

showed important influence on the ABTS+ radical scavenging

activities. The order for pomelo peel was: ethyl acetate > water

> acetone > ethanol, while that for pomelo flesh was: ethyl

acetate > water > acetone > ethanol.

As showed in Fig. 3, PAE, PEE, PWE, PAEE, FAE, FEE,

FWE and FAEE exhibited marked radical scavenging activities
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Fig. 2. ABTS+ radical-scavenging activities of the extracts from pomelo
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Fig. 3 Superoxide anion radical-scavenging activities of the extracts from

pomelo

in superoxide anion assay. Table-1 showed that IC50 values of

PAE, PEE, PWE, PAEE, FAE, FEE, FWE and FAEE were

1346.7, 1486.4, 2570.9, 1866.6, 1584.5, 1304, 2930.6  and

2151.1 µg/mL, respectively. It was worth to point out that

all the values were less than the standard value 10 mg/mL11,

showing their good inhibition of superoxide anion radical. The

order in this assay was listed as follow: FEE > PAE > PEE >

FAE > PAEE > FAEE > PWE > FWE. Based on the above

observation, extract solvents were found to display important

effect on the superoxide anion radical scavenging activities.

The order for pomelo peel was: acetone > ethanol > ethyl

acetate > water, while that for pomelo flesh was: ethanol >

acetone > ethyl acetate > water.

The radical scavenging effects were also evaluated in the

present study using hydroxyl radicals generated by Fenton

TABLE-1 
IC50 OF THE EXTRACTS FROM POMELO 

Entry PAE PEE PWE PAEE FAE FEE FWE FAEE BHT 

DPPH (µg/mL) 1473.4 2418.5 567.9 606.7 660.3 638.9 580.3 590.9 14.5 

ABTS (µg/mL) 213.4 252.61 136.1 125.8 198.4 210.8 161.3 129.1 8.1 

O2

– 
(µg/mL) 1346.7 1486.4 2570.9 1866.6 1584.5 1304.0 2930.6 2151.17 55.9 

OH (mg/mL) 0.387 0.887 0.305 0.069 0.805 0.863 0.705 0.811 5437.7 
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reagent12. As shown in Fig. 4, all the extracts displayed good

activity in an amount dependent manner. It can be seen from

Table-1, PAEE showed the best hydroxyl radical scavenging

activity in this assay with IC50 of 0.069 mg/mL, while IC50

values of PAE, PEE, PWE, FAE, FEE, FWE and FAEE were

found to be 0.387, 0.887, 0.305, 0.805, 0.863, 0.705 and 0.811

mg/mL, respectively. It was important to point out that all these

seven extracts showed better hydroxyl radical scavenging

activity than the common antioxidant butylated hydroxy-

toluene (BHT). Scavenging activities of these eight extracts

decreased in the order of PAEE, PWE, PAE, FWE, FAE, FAEE,

FEE and PEE. The results indicated that extract solvents had

the important effect on hydroxyl radical scavenging activities

and ethyl acetate should be the best extract solvent in this assay.

On the basis of the above observation, it could be summa-

rized that it is feasible to isolate natural radical scavengers or

antioxidants from pomelo and this study may provide impor-

tant guiding opinions for the comprehensive utilization pomelo.

In addition, the extract solvents had important effect on their

radical scavenging activities.
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Fig. 4. Hydroxyl radical-scavenging activities of the extracts from pomelo
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