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ABSTRACT

Dry-heating, namely heat treatment under very low water content, was reported to
improve functional properties of egg white. In this study we applied dry-heating to
soybean proteins. However, acid precipitated protein (APP) of soybean was
insolubilized by dry-heating. In the previous papers, egg white ovalbumin was
reported to allow ovotransferrin to solubilize even after the dry-heating. So we
investigated the solubilization of APP with egg white. When APP, which was
extracted from defatted soybean seeds with distilled water at 30°C, was mixed with
egg white, it was highly solubilized even after the dry-heating. From SDS-PAGE
patterns, especially «- and «'-subunits of g-conglycinin of the APP were partially
hydrolyzed. Chymotryptic hydrolysis of APP showed comparable solubility after the
dry-heating. From gel filtration chromatograms of the dry-heated APP, partial
hydrolysis of APP suppressed aggregate formation and resulted in insolubilization.
Further, the dry-heated APP, which was previously hydrolyzed by chymotrypsin and
mixed with egg white was subjected to heat-induced gel formation. The resulting gel
was a harder gel compared to non-treated APP gel and softer than dry-heated APP
gel. Soy Protein Research, Japan 8, 39-43, 2005.
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Fig. 1. Effect of dry-heating and egg white on solubility
of soybean protein (APP). Line graph, solubility
of APP with no egg white; Bar graph, APP with
Egg white.
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Fig. 2. Solubilities of APP extracted from soybean with
various conditions. Open bar, extracted with
0.1 M phosphate buffer (pH 7.6); Hatched bar,
with distilled water.
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Fig. 3. Effect of egg white on solubility of dry-heated
APP. APP was extracted from defatted soybean
meal at 30C. Open bar, extracted with buffer;
Hatched bar, with distilled water.

&<, BIZ30C T % & RLBEAPPD10% R E T
B o TR DO UERIEATI5 % AL I T TINS5 2 &
MREN7 (Fig 2).

Z 2T, ZOAPPIZHZIRIIE % AN L 2SR KSR
L, 13507z RIEW5S % BAS w2 IRE, wZelLimicft L
7o, FORERE, WL L/ZAPPOSAICIE 2 5
D 1EOINHZF RN L T B O VIR 13 R WL
APPDA0W%FLSE L 2R S dp o 72DIZxF L TEE KT
i L 7ZAPPTIZ10470 1 BORIT $85% & & Wik
REZRT Z Edbhr o7 (Fig. 3).

Z OTH 5% TEAKEN B LTz A S OB T
AT o AR, AT L2 Wma Tl R AR
BN T AT T L=y bONY RPBESN-O
VR LT L2l Tl icg-a v o) v
SV ERBRT AR T2y MIBWTERS I R
ARSI, o 722y MIITEAEHB SN P
-72 (Fig. 4). 29 L7272 AEVE ORI KO

KE7=ARBEMRE Vol. 8(2005)

KDa

p
86 | g ¢

45 - —
--_A
28 -
& — &b
18
M1 2

Fig. 4. SDS-PAGE patterns of APP fraction extracted
from soybean at 30°C. M, Molecular marker; 1,
APP extracted with 0.1 M phosphate buffer (pH
7.6); 2, APP extracted with distilled water. o', a, $,
«'-, a- and B-subunits of g-conglycinin; A, B,
Acidic (A) and basic (B) polypeptides of glycinin.
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Fig. 5. SDS-PAGE patterns of chymotryptic hydrolyzed
APP. M, molecular marker; 1, Untreated APP; 2,
Chymotrypsin treated APP (1/400); 3, 1/200; 4,
1/100.
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Fig. 6. Solubility of dry-heated APP with egg white
after chymotryptic hydrolysis. APP was
partially hydrolyzed by chymotrypsin before
mixing with egg white. The mixture of APP and
Egg white was dry-heated at 120°C, 6 h. Open
bar, No chymotrypsin was added to APP;
Hatched bar, 1/200 of chymotrypsin was added;
Closed bar, 1/100 of chymotrypsin was added.
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Fig. 7. Gel filtration chromatograms of dry-heated
APP/egg white mixture (2:1). Closed circle and
solid line, APP; Triangle and dotted line,
Chymotrypsin treated APP. Each sample was
subjected to Sephacryl S-300 column.
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Fig. 8. Stress-strain curves of heat-induced gel from
dry-heated APP. Bold line, No dry-heated APP;
Dashed line, Dry-heated APP (chymotrypsin
treated); Dotted line, Dry-heated APP
(chymotrypsin treated): Egg white (10:1); Fine
line, Dry-heated APP.
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