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Effect of Far-Infrared Irradiation and Heat Treatment on the
Antioxidant Activity of Extracts from Defatted Soybean Meal
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The effect of far-infrared (FIR) irradiation and heat treatment on the antioxidant activity of
extracts from defatted soybean meal (DSM) was evaluated. DSM were placed in pyrex petri dishes
(8.0 cm diameter) and irradiated at 150°C for 5, 10, 15, 20, 40 or 60 min with a FIR heater or
simple heater. After FIR irradiation or simple heat treatment at same conditions, methanol extracts
of DSM were prepared and total phenol contents (TPC), radical scavenging activity (RSA) and
reducing power of the extracts were determined. The antioxidant activities of the extracts increased
as the time of heating or FIR-irradiation increased. When DSM were FIR-irradiated at 150°C for
15 min, the values of TPC, RSA, and reducing power of the extracts increased from 31.62 mg/m/
to 57.51 mg/m/, 11.6% to 53.1%, and 0.068 to 0.147, respectively, compared to the untreated con-
trols. Simple heat treatment of DSM under the same conditions (150°C for 15 min) also increased
the TPC, RSA, and reducing power of the extracts from to 58.04 mg/m/, 65.2% and 0.160, respec-
tively. The results indicated that appropriate FIR-irradiation or heat treatment on DSM increased
the antioxidant activities of methanolic extracts.
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Table 1. Effect of FIR-irradiation and heat treatment on total phenolic contents of methanol extract from defatted soybean meal
(unit: mg/m/)
Time (min)
0 5 10 15 20 40 60 SEM
FIR-irradiation 31.62° 51.50 53.25M 57.51* 48.93¢ 45.00% 39.09° 1.11
Heat treatment 31.62¢ 59.92% 58.81% 58.04* 47.95° 36.50% 36.42° 0.83
SEM 0.12 1.15 0.42 0.71 1.31 0.31 1.26

FiR-irradiation and heat treatment were carried out at 150°C.
“Mifferent letters within a row are significantly different (p < 0.05), n = 3.

*Different letters within a column are significantly different (p < 0.05), n=3.

Table 2. Effects of FIR irradiation and heat treatment on DPPH radical scavenging activity of methanol extract from defatted soybean meal

(unit: %)
Time (min)
0 5 10 15 20 40 60 SEM
FIR-irradiation 11.6° 25.8% 40.8% 53.1*= 50.9% 50.8 45.4° 1.38
Heat treatment 11.6" 37.9% 55.7% 65.2% 48.5% 42.0% 38.8° 0.95
SEM 0.23 0.69 2.58 0.77 0.27 0.3 1.11
FIR-irradiation and heat treatment were carried out at 150°C.
“MDifferent letters within a row are significantly different (p < 0.05), n=3.
**Different letters within a column are significantly different (p <0.05), n=3.
Table 3. Effects of FIR irradiation and heat treatment on reducing power of methanol extract from defatted soybean meal (unit: Abs)
Time (min)
0 5 10 15 20 40 60 SEM
FIR-irradiation 0.068¢ 0.126¢ 0.131% 0.147* 0.140% 0.137b% 0.131% 0.003
Heat treatment 0.068¢ 0.137° 0.137° 0.160® 0.145% 0.090* 0.082 0.009
SEM 0.003 0.063 0.003 0.002 0.005 0.007 0.007 0.003

FIR-irradiation and heat treatment were carried out at 150°C.
=ADjifferent letters within a row are significantly different (p <0.05), n = 3.

*“Ditferent letters within a column are significantly different (p < 0.05), n=3.
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