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Abstract

Soybean is one of the most common food materials for making traditional Korean foods such as soybean paste,
soy source and soy snack, and their manufacturing processes include heat treatment of soybean. This study was
cairied out to investigate the effect of heat treatment on the physicochemical properties of soybean. All samples
were heat treated under commercial steamed, puffed or air-fried conditions, and then the protein molecular weight
distribution, thermal properties, fluorescence intensity, protein solubility, and water and oil holding ability of the
heat treated soybeans were examined. Sodium dodecyl sulfate polyacrylamide gel electrophoresis indicated that heat
treatment caused fragmentation of polypeptide chain in soybean, showing the band of low molecular ranging from
17 to 40 kDa. The differential scanning calorimetric analysis showed the decrease of enthalpy values (AH) by
heat treatment. Fluorescence spectroscopy indicated that the heat treatment caused lipid oxidation as proved by
increasing emission intensity. The protein solubility at pH 3-6, and water holding capacity of heat treated soybeans
were the higher than no treatment. These results suggest that the heat treatment resulted in decreased enthalpy
values, and increased protein degradation, lipid oxidation and water affinity of soybean. Moreover, the effect of
heat treatment on physiochemical properties of soybeans was more significant under air-fried condition.
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Table 1. Proximate composition in freeze-dried soybean powders
with pre-treatments

(unit: %)

Soybean type  Moisture | Crude fat Crude protein’  Crude ash™
No treatment  6.70:0.01%° 19.024142°  3390:0.07  5.40£0.00°
Steamed soybean  17.82:001° 1536+134°  33.16:0.09"  4.48+0.02°
Puffed soybean  5.42:0.14° 1844:087° 3528005  5.59:0.04°
Air-fried soybean  2.05+0.08° 19.06+0.57° 35.78+0.19"°  5.70+0.04"

"Means with different letters in the same column are significantly different (*p<0.05,
*p<0.01) by Duncan’s multiple range test.
PAll values are triplicate determination. Results are shown as meantSD.
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Fig. 1. SDS-PAGE analysis for freeze-dried soybean powders with
pre-treatments.

M, molecular weight marker; NT, no treatment soybean; S, steamed soybean; P, puffed
soybean; AF, air-fried soybean.
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Fig. 2. Protein solubility of isolated soy protein different treatment
methods at various pH.

@, 1o treatment; O, steamed soybean; A, puffed soybean, A, air-fried soybean.
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Table 2. Water and oil absorption capacities of freeze-dried
soybean powders with pre-treatments

(unit: mL/g)
Steamed Puffed Air-fried
Soybean [ype No treatment soybean soybean soybean
Water absorption 5 30,0030 5 gei000® 2804008 2.80:0,06"
capacity
Oil absorption 5 151003 200£001° 2144002  2.06:0.01™
capacity

VAl values are triplicate determination. Results are shown as meantSD.
PMeans with different letters in the same row are significantly different (p<0.01) by
Duncan’s multiple range test.
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Table 3. DSC characteristics of freeze-dried soybean powders with
pre-treatments

Soybean type T.) (C) T, (C) AH (g™
No treatment 36.96+4.04° 91.07+1.93" 199.62+11.32°
Steamed soybean  37.63£0.87° 84.7142.58 135.90+8.24°
Puffed soybean  36.93+1.03" 85.3742.65" 154.48+10.72°
Air-fried soybean  3643+1.24' 84.25+2.98" 123.07+1333¢

)To onset temperature.

Tp, peak temperature.
IMeans with different letters in the same column are significantly different (*p<0.05,
*p<0.01) by Duncan’s multiple range test.
9All values are sextuplicate determination. Results are shown as meantSD.
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Fig. 3. Fluorescence spectra (excitation=360 nm) in organic phase
of chloroform/methanol extractions (***p<0.0001).

@, 1o treatment; O, steamed soybean; A, puffed soybean, A, air-fried soybean.
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