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Abstract

The effect of far—infrared (FIR) irradiation on the antioxidant activity of extracts from grape seed (GS)
was evaluated. GS (5 g) were placed in Pyrex petri dishes (8.0 cm diameter) and FIR irradiated at 150°C for
10, 20, 30, 40 or 60 min with a FIR heater. After FIR irradiation, water extract (WE) (1.0 g/10 mL), methanol
extract (ME) (1.0 g/10 mL) and 70% ethanol extract (EE) (1.0 g/10 mL) of GS were prepared, and total phenol
contents (TPC) and radical scavenging activity (RSA) of the extracts were determined. The antioxidant ac-
tivities of GS extracts increased as FIR irradiation. For example, FIR irradiation of GS at 150°C for 10 min
increased the TPC and RSA of WE from 0.95 mM to 1.84 mM and 33.87% to 58.55%, respectively, compared
to non-irradiated control. In the case of ME at the same conditions of FIR irradiation (150°C for 10 min),
the TPC and RSA also increased from 3.4 mM to 452 mM and 76.55% to 89.41%, respectively. The TPC and
RSA of EE increased from 2.65 mM to 4.82 mM and 66.89% to 84.62%, too. According to the GC/MS analysis,
several low-molecular—-weight phenolic compounds such as vanillic acid and 3,4-hydroxy benzoic acid were
newly formed in the EE after FIR irradiated at 150°C for 10 min. There were slight differences in the kinds
of phenolic compounds between EE of non irradiated control and FIR irradiated samples. These results indicated
that FIR irradiation onto GS could enhance antioxidant activities of its extracts with increasing the amount

of phenolic compounds.
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Table 1. Effect of far-irradiation time on total phenolic contents of extracts from grape seeds (unit: mM)
Time (min)
0 10 20 30 40 60 SEM"
Water extracts 0.95% 1.84° 155 1.61° 1.12° 077" 0.47
Methano! extracts 3.40° 452° 4.34° 4.66" 3.81° 3.47° 0.07
70% ethanol extracts 3.28" 4.82° 453" 417 4.22° 3.99° 0.21

Standard error of the means.

“Different letters within a row are significantly different (p<0.05), n=3.
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Table 2. Effect of far-irradiation time on DPPH radical scavenging activity of extracts from grape seeds . (unit: %)
Time (min)
0 10 20 30 40 60 SEM”
Water extracts 33.87% 58.55" 47,58 4R.87" 37.58° 31.29° 0.47
Methanol extracts 76.55° 89.41° 87.78 88.27° 87.13 87.29" 0.03
70% ethanol extracts 66.89° 84.62° 85.56° 34.62° 83.94° 83.00° 0.17

YStandard error of the means.

PDifferent letters within a row are significantly different (p<0.05), n=3.
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Table 3. Representative phenolic compounds and fatty acids of 70% ethanol extract from grape seeds of non-irradiated control
and far-irradiated at 150°C for 10 min

RT (min) Compound Total ion counts (X10%)
Non-irradiation
14.83 6-methylthio benzothieno quinoline 1913
15.46 palmitic acid 13390
16.27 2,2-[(1-methyl-1,2-ethane)] phenol 107
17.12 4-amino-2-(2-quinolyl)-5H-[1] 14934
~benzopyran {3,4-c} pyridin-5-one
17.15 linoleic acid 8738
Far-irradiation
6.90 trimethyl silanol benzoate 201
13.18 vanillic acid 403
13.49 3,4-hydroxy benzoic acid 458
1452 benzothiopyrano benzene 122
14.83 6-methylthio benzothieno quinoline 1790
15.46 palmitic acid 18360
17.12 4~amino-2-(2-quinolyl)-5H-[1] 38095
~benzopyran [3,4-c] pyridin—-5-one
17.15 linoleic acid 10749
24.32 2-methoxybenzoylformic acid 5573
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Fig. 1. Gas chromatograms of 70% ethanol extracts from grape seed, non-irradiated (A) and FIR irradiated (B) at 150°C
for 10 min.

The peaks in panel A are as follows: 1, 6-methylthio benaeothieno quinoline; 2, palmitic acid; 3, 2,2-[(1-methyl-1,2-ethane)] phenol;
4, 4-amino-2-(2-quinolyl)-5H-{1}-benzopyran {3,4-c] pyridin-5-one; and 5, linoleic acid. The peaks in panel B are as follows:
1, trimethy] silanol benzoate; 2, vanillic acid; 3, 3,4-hydroxy benzoic acid; 4, benzothiopyrano benzene; 5, 6-methylthio benzothieno
quinoline; 6, palmitic acid; 7, 4-amino~2-(2-quinolyl)-5H-[1]-benzopyran [3,4-c] pyridin-5-one; 8, linoleic acid; and 9, 2-methoxy-
-benzoylformic acid.
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