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Abstract

Radiolytic characteristics of phytic acid by gamma irradiation were investigated, and the antioxidative
activity between irradiated phytic acid and commonly used antioxidants including ascorbic acid, tocopherol
and butylated hydroxyl anisole (BHA) was evaluated. Phytic acid sodium salt dissolved in a deionized distilled
water was irradiated at 0, 5, 10, 15 and 20 kGy. It was found that the level of irradiation had an effects on
the degree of degradation. After irradiation, stable DPPH radical scavenging capacity of phytic acid was newly
observed, and it was significantly increased by dose~dependent manners (p<0.05). Antioxidant activity of phytic
acid in the oil models was higher than that of the other antioxidant during storage, and phytic acid (400 pg/mL)
irradiated at 20 kGy especially showed the highest antioxidative ability among the antioxidants tested during
3 weeks. Results indicated that irradiation induced the radiolysis of phytic acid in an aqueous model system,
and the antiradical and antioxidative activities of irradiated phytic acid increased.
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Table 1. Degradation of phytic acid (%) dissolved in a deionized distilled water after gamma irradiation

Cone. Irradiation dose (kGy) SEM?

(ng/mL) 0 5 15 20 EM
100 0.00° 72.66° 84.09™ 86.77°* 87.07% 0.378
200 0.00° 11.36% 36.67 57.25% 68.20 1.432
400 0.00° 1.04°% 1.79% 3.32% 11.50™ 0.340
SEM® - 0615 0.601 0.291

YThe concentrations ( 100, 200, and 400 ug/mL) of phytic acid in deionized distilled water.

'Z)SEMZ Standard error of the mean (n=15).
YSEM: Standard error of the mean (n=9).

dyalues with different letters within a row differ significantly (p<0.05).
**Values with different letters within a column differ significantly (p<0.05).
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Table 2. Comparison of DPPH radical scavenging capacity (%) between irradiated phytic acid and other antioxidants with

various concentrations

Conc. Sample” SEM?

(ng/mL) PAO PA10 PA20 AA TOC BHA E
100 -e 8.3% 9.3% 16.2% 67.0% 48.4% 0.319
200 -4 28.3% 34.1¢ 62.7° 78.8™ 64.2% 0.753
400 -4 58.3 63.9% 70.2% 79.0™ 76.7°* 1.215
SEM? - 0.56 0.84 0.75 1.45 1.18

Ypao, PA10, PA20: Phytic acid irradiated at 0, 10, and 20 kGy, AA: Ascorbic acid, TOC: Tocopherol, BHA: Butylated hydroxyl

anisole.
PSEM: Standard error of the mean (n=18).
¥SEM: Standard error of the mean (n=9).

*Values with different letters within a row differ significantly (p<0.05).
*¥Values with different letters within a column differ significantly (p<0.05).
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Table 3. TBARS value of soybean-oil emulsion prepared with irradiated phytic acid and other antioxidants with various

concentrations during storage for 3 weeks at 37°C

Conc. Samplel) SEM?
(ug/mL) Control PAO PAI10 PA20 AA TOC BHA
0 week 0.01
100 0.02 0.02 0.01 0.02 0.02 0.01 0.005
200 0.01 0.03 0.02 0.01 0.02 0.02 0.003
400 0.01 0.02 0.01 0.02 0.04 0.03 0.009
SEM? 0.012 0.008 0.010 0.007 0.005 0.002
1 week 0.79
100 0.26* 0.23 0.21* 0.26 0.30 0.21 0.063
200 0.16% 0.14" 0.14% 0.28° 0.23° 0.26° 0.042
400 0.14™ 0.15» 0.13¥ 0.217 0.15° 0.16° 0.015
SEM” 0.026 0.029 0.006 0.024 0.073 0.069
2 week 0.97
100 0.19* 0.21 0.20° 0.29 0.27 0.23 0.057
200 0.14% 0.13° 0.11™ 0.24° 0.25° 0.29% 0.024
400 013" 0.12 0.12 0.21 0.22 0.13° 0.033
SEM” 0.014 0.041 0.017 0.063 0.038 0.020
3 week 1.27
100 0.25° 0.23° 0.21" 0.25° 0.33° 0.27% 0.028
200 0.25™ 0.22° 0.21™ 0.23™ 0.33° 0.30° 0.030
400 0.24° 0.19° 0.17% 0.33 0.32° 0.32° 0.032
SEM® 0.013 0.18 0.008 0.039 0.030 0.074

YControl: Soybean oil prepared with distilled water, PA0-20: Phytic acid irradiated at 0, 10, and 20 kGy, AA: Ascorbic acid, TOC:

Tocopherol, BHA: Butylated hydroxyl anisole.
?)SEMZ Standard error of the mean (n=18).
YSEM: Standard error of the mean (n=9).

*yalues with different letters within a row differ significantly (p<0.05).
**Values with different letters within a column differ significantly (p<0.05).
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