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ABSTRACT

Pomegranate (Punica granatum L.) is used medicinally in Iran, China, and India. In Korea
pomegranate has been used as a medicine and plant estrogen. Because of highly evaluated
natural antioxidant, it has been considered to functional food. This research was conducted to
investigate the improvement and the effects of an antioxidant activity by measuring the content
of the total phenolic compound and DPPH radical scavenging activities in leaves, flowers, and
young fruit of pomegranate with different treatments of heating, UV, and ultrasonic as well
as to find the possibility for use as a functional food which has a high biological activity.
The total phenolic compound was measured by the Folin-Denis method and the antioxidant
capacity by DPPH method. As a result of analysis of total phenolic compounds of the leaves,
flowers, and young fruit of the pomegranate, the young fruit has the highest content. Also,
by analysis of the DPPH radical scavenging activity, the young fruit showed the higher activity
compared to the leaf and the flower. In the young fruit, total phenolic compounds and DPPH
radical scavenging activities were shown high when it was treated at 100C in oven. For the
leaf, to draw the high antioxidant activity in a short time, the antioxidant activity was high
by treatment of high temperature, 150°C in oven, and the highest content of the total phenolic
compound and DPPH radical scavenging activity were shown in the microwave treatment.

Additional key words: Pomegranate (Punica granatum L.), Leaves, Flowers, Immature fruit,
Antioxidant capacity, Heating, UV-C, Ultrasonic
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Fig. 1. Total phenolic compound and antioxidant
capacity in leaves, flowers and immature
fruit of pomegranate in dried in the shade.
- Vertical bars represent mean’s standard

deviation(n = 3).
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Table 1. Effect of heating, steaming and UV treatment on total phenolic compound and in immature

fruit of pomegranate.

Total phenolic compound (mg/g D.W.)

Treatment”
100°C/ Oven Steaming uv
SD 62.3£2.1 b’ 62.3+£2.1 b 62.3+2.1 a
HD 64.0+0.2 ab 64.0+0.2 b 64.0£02 a
5 min 69.0+0.5 a 69.4£0.9 a 62.7£0.4 a
10 min 66.5+1.1 a 65.1£1.0 a 59.1£1.0 b
15 min 67.0£0.6 a 64.4+0.8 b 62.7£0.6 a
20 min 59.8£1.1 h 65.3x1.0 b 62.1+1.0 a
60 min 68.9£1.0 a 63.3+0.8 b 59.2+04 b

“SD : dried in the shade, HD : hot air drying.

"Mean separation within columns by Duncan’s multiple range test at 5% level.

Values are mean + standard deviation, n = 3.
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=

;

Table 2. Effect of heating, steaming and UV treatment on antioxidant capacity in immature fruit of

pomegranate.
DPPH radical scavenging activity (%)
Treatment”
100°C/ Oven Steaming uv
SD 93.9+0.1 b’ 93.9+0.1 d 93.9+0.1 a
HD 94.6+0.1 b 94.6+0.1 b 94.6+0.1 a
5 min 95.0+0.1 a 94.9+0.1 a 94.7+0.2 a
10 min 95.0+0.2 a 94.6+0.1 b 94.4+0.2 a
15 min 95.0+0.1 a 94.6+0.0 b 94.6+0.1 a
20 min 94.6+0.0 b 94.7+0.1 b 94.6+0.2 a
60 min 95.0£0.1 a 94.240.1 ¢ 93.9+0.1 a

“SD : dried in the shade, HD : hot air drying.

"Mean separation within columns by Duncan’s multiple range test at 5% level.

Values are mean + standard deviation, n = 3.
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Table 3. Effect of UV treatment on total phenolic compound and antioxidant capacity in flowers of

pomegranate.
Treatment” Total phenolic compound (mg/g D.W.) DPPH radical scavenging activity (%)
SD 43.9£0.6 ab’ 86.5+£0.5 bc’
HD 44.8+1.6 ab 87.2+1.4 abc
UV 10 min 45.6+0.6 a 87.9+0.4 ab
UV 30 min 432+0.5 b 86.2+0.8 ¢
UV 60 min 453409 a 88.3£0.6 a

“SD : dried in the shade, HD : hot air drying.

"Mean separation within columns by Duncan’s multiple range test at 5% level.

Values are mean + standard deviation, n = 3.
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Table 4. Effect of heating, microwave, roasting and UV treatment on total phenolic compound in leaves

of pomegranate.

Total phenolic compound (mg/g D.W.)

Treatment”
1007C/ Oven 1507C/ Oven Microwave Roasting uv

SD 39.9+1.1 ¢ 39.9+1.1 b 39.9£1.1 ¢ 39.9£1.1 ¢ 39.9£1.1 b
HD 40.1£0.3 ¢ 40.1£0.3 b 40.1+0.3 ¢ 40.1+0.3 ¢ 40.1£0.3 b
5 min 39.8+0.6 ¢ 43.840.2 a 42.0+0.8 b 39.440.6 ¢ 40.4+0.8 b
10 min 42502 b 40.8+0.1 b 432+1.0 b 41.1+0.7 b 41.4£0.5 b
15 min 43.7+0.4 a 42.3+1.3 a 447+13 a 44.0+0.5 a 42.6+0.9 a
20 min 41.4+0.5 be 40.8+0.1 b 40.8+0.5 ¢ 412402 b 41.4+12 b
60 min 44.1£0.5 a 41.5+0.8 b 422+0.6 b 42.6:0.4 b 40.3+0.5 b

“SD : dried in the shade, HD : hot air drying.

*Mean separation within columns by Duncan’s multiple range test at 5% level.

Values are mean + standard deviation, n = 3.
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Table 5. Effect of heating, microwave, roasting and UV treatment on antioxidant capacity in leaves of

pomegranate.
v DPPH radical scavenging activity (%)
Treatment”
100C/ Oven 150C/ Oven Microwave Roasting uv

SD 80.3£1.2 ¢ 80.3£1.2 b 80.3+£1.2 ¢ 80.3£1.2 b 80.3£1.2 a
HD 80.5£1.4 ¢ 80.5£1.4 b 80.5t1.4 ¢ 80.5£1.4 b 80.5t1.4 a
5 min 80.4+1.7 ¢ 86.4+0.3 a 84.1£1.7 b 81.2+1.7 b 81.3£0.9 a
10 min 84.2+0.8 b 86.3£0.6 a 86.3£0.4 b 81.7+£1.2 b 80.9+£0.6 a
15 min 84.7£1.0 b 87.1£1.8 a 89.5+0.5 a 86.0£0.0 a 83.3£0.6 a
20 min 84.840.5 b 87.0£1.0 a 85.7£0.5 b 85.4+0.5 a 82.0+£0.1 a
60 min 86.9£1.0 a 86.0£0.4 a 86.2+0.8 b 86.9£0.0 a 80.8+£0.6 a

“SD : dried in the shade, HD : hot air drying.

"Mean separation within columns by Duncan’s multiple range test at 5% level.

Values are mean + standard deviation, n = 3.
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Table 6. Effect of air heating in oven (70°C, 3 hrs) + ultrasonic treatment on total phenolic compounds

and antioxidant capacity in leaves of pomegranate.

Treatment” Total phenolic compound (mg/g D.W.) DPPH radical scavenging activity (%)
SD 39.9+1.1 @ 80.3+1.2 b’
HD 40.1£0.3 a 80.5+1.4 b
10 min 40.5£0.5 a 82.5+1.0 a
20 min 41.5£0.3 a 81.4+£0.7 ab
30 min 422+1.1 a 83.2+1.0 a
60 min 41.7£1.1 a 83.0+0.8 a

“SD : dried in the shade, HD : hot air drying.

*Mean separation within columns by Duncan’s multiple range test at 5% level.

Values are mean + standard deviation, n = 3.
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