KOREAN J. FOOD SCI. TECHNOL. Vol. 36, No. 1, pp. 38-43 (2004)

X2l tiFolM =22lgt Chs

KOREAN JOURNAL OF

FRAE LI

FOOD SCIENCE AND TECHNOLOGY

©The Korean Suciety of Foad Stience and Technology

chliEol J|lsd

foRx - gy
Asjdieka zelets), ahdelm Al Bedops)

Functional Properties of Soy Protein Isolate from
Heat Treated Soybean
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Effects of heat treatment on functional properties of soy protein were examined. Soy protein isolate (SPI) was
prepared from Korean soybean varieties, Manli and Taekwang, subjected to heat treatment at 60°C for 30, 60,
90, and 120 min. pH-solubility results of SPI showed typical U-shape profiles with minimum solubility at pH 4-
5 of isoelectric points of soy proteins, longer heat treatments showing slightly higher solubility. Water absorption,
emulsifying activity, emulsion stability, and emulsion capacity of SPI increased, while oil absorption decreased,
with heating time in Manli variety. Manli and Taekwang showed the highest emulsion capacities after 90- and
60-min heat treatments, respectively. Foam expansion of all SPIs increased with heating time up to 90 min.
Texture profile analysis showed heat treatment up to 90 min significantly increased hardness, adhesiveness,
springiness, gumminess, and chewiness, whereas significantly decreased cohesiveness of SPI gels (p<0.05).
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Fig. 1. Solubility profile of SPI from soybean of Manli variety.
MO, control (no heat treatment); M30, heating for 30 min at 60°C;
M60, heating for 60 min at 60°C; M90, heating for 90 min at 60°C;
M 120, heating for 120 min at 60°C.

< A hE whdo] i dejolAe EAEHe] A4
712 el 9lo] Boll 7MoY pHE SHFoR YW
Baprke] FA71F wbdo] F8lxo] %@‘3}711 Hrh26). Zhust
Damodaran(32)2 whey protein isolate 2] 7~ 70°ClA 7HE
A7ro] Z7)ste] whe} A U-shape ““HO] veRded 2
WAooz 9% fax Fie] Wik WA AnE T

aRdo] F7ke Astelm Gg s wu-ge) Aol
o Atz o) Walely] MEoR Wuysty ek thE
RS 60ColM AHsHs A% GWAel Yol 4w
= e Ae AoE Amde, AR o U ke @
wgo] 27 A0R FEHT

HFE A7 2Elste] 60°Colld X g ¥ SPIS) 3
EFrEe B 434S Table 132D 26030l ‘%E}LH"iE‘r “}

29} B E% 5 FAe) Alzte] FUHl web FEEF
go] Zrlsllth. wrele] A tizarth 60k dAe A&7t
0.1 mU/g = FEEFTHo l Z7}elc)7} 0% o] FHE F9
Mol Z7he BAT, 1208 XY A¢E FREFH 90

= 4

T
NERD 059 mLg ATk i, eige) A¢

120

110 +

100

90 r

80 +

70 *

60

Solubility (%)

50 -

40 +

N = B
0 1 2 3 4 5 6 7 8 9 1011 12
pH

Fig. 2. Solubility profile of SPI from soybean of Taekwang
variety.

TO, control (no heat treatment); T30, heating for 30 min at 60°C;
T60, heating for 60 min at 60°C; T90, heating for 90 min at 60°C;
T120, heating for 120 min at 60°C.
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Table 1. Functional properties of SPI from heat treated soybean of Manli variety

Heating time

: WAC" OAC EA ES EC FE FS
(min)
0 275+0.14* 6.07 £ 0.07° 61.25+£0.72° 39.76 £ 0.70*  164.00+22.30* 30.11+1251* 10.56 + 1.46*
30 2.84+0.19® 5.75+037* 6345+ 0.89° 63261008 19200% 16.04* 72221867 18.89 + 4.00°
60 2.97+0.20" 5.10 + 0.40° 6546+ 1.18° 6458 +027° 204.67+32.09* 78.89+21.19° 1833+335"
90 387 +£0.03 5.17+0.03" 65.64 £ 0.08" 64.49+0.03* 28133+ 13.87° 8556+ 1849° 16.00%0.03"
120 3.28+0.05 470 £0.05% 65.82+ 048" 6439+ 1.14°  22267+7.68° 6556+10.59° 12.33+ 1.66

Values represent mean * SE.

YWAC, water absorption capacity (mL/g); OAC, oil absorption capacity (mL/g); EA, emulsifying activity (%); ES, emulsion stability (%); EC
emulsioncapacity (mL/g); FE, foam expansion (mL/g); FS, foam stability (mL/g).
*Means with different superscript letters within the same column are significantly different (p<0.05) by Duncan's multiple test.
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Table 2. Functional properties of SPI from heat treated soybean of Taekwang variety

Heating time

: WAC" OAC EA ES EC FE FS
(min)

0 2721027 5.20%0.03¢ 42.00 * 1.50* 5870+ 130" 242,67+ 6.35° 47.78 £ 4.84* 8.90
30 297+£001° 545+ 043" 6090+ 2.15" 50.83 £2.08*  226.00 % 36.67*° 4833+5.09° .
60 2.88 £ 0.00° 6.90 + 0.40° 5933+ 143" 5278 £2.77* 33867+ 13.13° 5222+222°
90 2.88 £ 0.07° 6.80 + 0.23° 59.30 + 1.60° 5623+ 1.30° 276.67 +30.99® 5556+ 2.93"

120 3.03+0.05° 6.05 £ 0.08* 56.29 + 1.89" 57.73+£2.65% 27400+ 1637 54444293

Values represent mean + SE.

"WAC, water absorption capacity (mL/g); OAC, oil absorption capacity (mL/g); EA, emulsifying activity (%); ES, emulsion stability (%); EC,
emulsioncapacity (mL/g); FE, foam expansion (mL/g); FS, foam stability (mL/g).
“*Means with different superscript letters within the same column are significantly different (p<0.05) by Duncan's multiple test.
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Table 3. The least concentration for gelation of SPI from heat
treated soybean of Manli and Taekwang varieties

Samples Manli Tackwang
Heating time
(min) at 60°C SPL(%) SPL(%)
0 11 10
30 11 11
60 11 12
90 10 10
120 10 10
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Table 4. Texture profile parameters of SPI gel from heat treated soybean of Manli variety

Hea(tIiIrllign ;lm e Har((;r)less Adhcz;i/\sness Springiness Cohesiveness Gumminess Chewiness
0 65.30 + 9.04* 2672+ 3.28° 0.88 + 0.08° 0.35+ 0.06° 2126 1.39° 18.99 + 2.83°
30 63.84 +1.43° 2627 +2.28° 0.66 £ 0.04* 0.31 £0.07° 19.56 + 2.60" 12.96 + 1.99°
60 146.90 + 4.56° 39.66+4.71° 0.92 +0.02° 0.20+0.01° 28.96 + 1.58" 26.62 + 1.60°
90 281.03+21.76°  -47.97+333" 0.96 £ 0.03° 0.15+0.01° 40.54 + 1.89° 39.05 + 1.97°
120 87.63 +0.84° 4228+ 1.34% 0.90 + 0.05° 0.32+0.01° 29.14 +1.03° 26.15+2.09°
Values represent mean * SE.
*Means with different superscript letters within the same column are significantly different (p<0.05) by Duncan's multiple test.
Table 5. Texture profile parameters of SPI gel from heat treated soybean of Taekwang variety
Hea(tll]rllii ;1me Har(c;r)less Adhf(::/\sness Springiness Cohesiveness Gumminess Chewiness
0 186.08 + 0.55° -48.06 + 0.85° 0.99 + 0.00° 0.31+0.02° 56.76 + 0.33%* 56.53 + 032"
30 121.92 +3.18* 4535+3.11° 0.93 + 0.03* 0.27+001% 33.60 + 2.66° 31.37+327°
60 228.56 + 7.90° -57.83+2.76® 0.99 + 0.04° 0.23+0.03° 50.95 + 4.89° 50.61 +4.97°
90 482.63+19.09°  -68.58+7.33" 0.97 + 0.08%° 0.14+001° 68.37 + 5.96° 66.38 + 6.08°
120 235.80 + 6.44° -69.40 + 3.84° 0.97 £ 0.07° 0.21+0.03° 49.48 +5.22° 48.07 £ 5.46°

Values represent mean £ SE.

*dMeans with different superscript letters within the same column are significantly different (p<0.05) by Duncan’s multiple test.
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