J07 3 LHESESICERD
REEWBETILESDEHNT

MEASURMENT OF SOY-PROTEIN GELATION
USING A PROGRAM CONTROLLED VISCOMETER

HWISLS - MR —BR - SR —HE (AL R ER)

Fumio YAMAUCHI, Jun-ichiro UMEYA and Kazuo SHIBASAKI
Department of Food Chemistry, Faculty of Agriculture,

Tohoku University

ABSTRACT

The apparent viscosities of commercial flour, glycinin (11S), S-conglycinin (7S)

and acid-precipitated protein of soybean suspending systems and their heated gels

were investigated using a modified coaxial cylinder viscometer. A hybrid program

was established: (i) ecyclic temperature test (20 — 90 — 20°C) under constant rate

of shear and (ii) cyclic shearing test (48.7 — 243.7 — 48.7 sec'l) under isothermal

conditions and at actual temperature. The viscosities of the soy protein suspending

system (12%, *t/_,) gradually decreased with increasing temperature to about 70°C.

Thereafter, characteristic behavior of commercial soy proteins depended upon the

usage of them. The apparent viscosity of 7S globulin increased considerably, and

reverse hysteresis loops were found 70 and 80°C in heating period. However, the

viscosity of 11S globulin remained almost unchanged under the different temperatures.

REFAHBEME - BETHEFVBE K & h 5
2, R LISV OBENL, ABBORE, M -5
HOBEOWRE, TAMERE, REQRTEL {BrsY,

FADOEOFEA? 1T X 5T EDOFNFEREEN K E L
Ebb, £z, TEF ML L o THARBEOREYE
EE¥BZ itk Y, FATBRECHELMZ B,

ARRETIE, 7007 AHEREERE Ay, €5
VIR - IR ORERLERE T2 &gk, S
TERBREOBEE LT smAe B LR EIIE L
7o AEHCIXSBARWI KREZABRE (W) &8
v, IO ATEREEE R, R TOBRRER L
7 SkABE, 1STABE, BItEABEEREE
LCHW, Bk A H-E O 5 LV EB O BRI & AT,

x BR # &

#HBlmABE & LT, Thanh, Shibasaki H* D)k
CHENDEELT 7 STcA AR, 11STARER LU pH

4.5 CHB St - A BB i, T, %
EARATHIRBRRATZABE(A~E) A,

Bl BB YRR (A 4V E 1 =0.1, 26mM
KH,PO,, 32.5mM K ;HPO,, 4mM NaN,;, pH 7.8) |z
R LT (129, wt/vol), HIEREIL L 7z, AR
RAE A AERBR R CHRETR IR L TRIROEA
RN,

BB A ARPERT B 8 Auto viscometer L %
VW, s ear . —F% - L VIRE, CABEES S
B 5 A LEY, FECRa Y e —F =it X Y EE,
HAWEE, BEAHEAE UCERY L, HELH, T
177, )

TNEL - BEERETORE R O BIE MY, Fig. 1 (b)
WX DMEIE Uiz, T72bH 400rpm, 30 50O LV
TRANORER TR L 721, 3000BBEHE &
> CHIHIGEERE LIz, TO®K, TABNEEZ30:5
150rpm |z LR SETHUTREE 3, WhWw3 cyclic



GG 90
a,
5
= 20
(«——b + c o a—w
= 400 1
3]
=
.;
;) 100
= 50
=
O | —
0 60 0 180 240
[ maa— 1
0 16 0 16

Time (min)
Fig. 1 Measuring programs for testing mecha-
nical and thermal hysteresis response.
Cyclic shearing test under isothermal
condition (a, b) and cyclic temperature
test under constant rate of shear (c)
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Fig. 2 Hysteresis relations between apparent viscosity and rate of shear
of commercial soy flour suspending systems (12%, “¥/ )
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Fig. 3 Temperature effect on apparent viscosity
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Fig. 4 Hysteresis relations between apparent viscosity and rate of shear
of commercial soy flour heated gels (12%, ¢/ ;)

— 6



> 54 129 118 I=0.1
&
on 4
S
AE 3
]
e 2 A 20
B~
Z7 1 AL
e 90
z 0 207 RIS
2 0 50 100 150- k TEMPERATURE (C)

ROTATION VELOCITY (rpm)

Fig. 5 Hysteresis relations between apparent
viscosity and rate of shear, and tem-
perature effect on apparent viscosity of
118 globulin suspending system
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Fig. 6 Hysteresis relations between apparent

viscosity and rate of shear, and tem-

perature effect on apparent viscosity of

7S globulin suspending system
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Fig. 7 Hysteresis relations between apparent
viscosity and rate of shear, and tem-
perature effect on apparent viscosity of
acid precipitated protein
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