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Elucidation of the Reason Why Glycinin Has a High Ability
to Form Heat-induced Gel

Takao NAGANO

Department of Clinical Nutrition, Kawasaki University of Medical Welfare,
Kurashiki 701-0193

ABSTRACT

Heat-induced gels of glycinin and soybean protein isolate (SPI) were prepared using
magnesium chloride (MgCl,) as a coagulant. Viscoelastic properties and
microstructures of glycinin and SPI gels were investigated using dynamic viscoelastic
measurements (DVM) and confocal laser scanning microscopy (CLSM). DVM
indicated that glycinin was formed stiffer than SPI under all experimental conditions.
CLSM images showed that the structures of glycinin gels were coarser and more
heterogeneous than SPI gels in comparable conditions. The microstructures of
glycinin and SPI gels were analyzed by two parameters:. the fractal dimension and the
average density of network structures. Compared to SPI, glycinin forms MgCl,-
induced gels with a lower fractal dimension and a higher density of network
structures. Soy Protein Research, Japan 10, 30-33, 2007.

Key words . soybean proteins, magnesium chloride, heat-induced gel, dynamic
viscoelastic measurement, confocal laser scanning microscopy

FY)v=r (11Sr/u 7)) v) ERELAHEDE
EATHY, 5 TOMRS VR EEIZET 505
PORELZAHEDO P TR SVEREICENRL TV S
ZEPMOENTWAEY, LaLadhs, ZOHHITW
FREFHTE TV AW, KIETIE, 7Y =037
WIEBMEICERTWABBOMHEHME L, 7YY

*T701-0193 AN E288

30

Y EHERE 2 ARE (LU, SPD) o7 ViZow
T, M & SV OV Rz InEvs Y
%, #Hfb~7 2w (LT, MgCl) #EREF & L
THEH L7, MgCLid, YEoBE IlL {ffHINS
BEE R TH 5. MBI B RN EE (LUF,

CLSM) ZHWTHEBREBI %o 7.

KE7zABEME Vol 10(2007)



il &

Yk S Yatw SIOK )

KEWWE7 7y hxffHL, 7)) = &SPI
DFFUI RN > THEL L /2.

ENEREEMERIE (DVM)

7)) v = v LSPID 72 A FVE 5B % INOHCI CpH
6.3ICFB L, 96CTIOmMImE L7z, gz A HE
S, #EOMgCLEILF U v A (LT,
NaCl) iz CH#L, WEHIcoE7z. DVMIZAR
B50L A A—% (TAA Y AYNRX Y DT x80) %{f
ML, V27E360mm/ ST LV 7 L—F, Fx v 7t
1mmilFEE L7z, BIEFRICKDOEREL -0 8
DY) arFANVCTHERHORR B o7z, Wb
B L70°C, 30 RImEL L, 25CICd3 (34°) L
72t%, 25C T30 MR- 72, Z0%, 1HzTEAZE
Wé@fm&mfﬁ%@mtt.cmﬁu,cﬁﬁﬁ

IARTE L e WIS GRIEHEIR) ofEZERM L, 3
LM:(EI & L7l & BEUERR S & ke 7.
HESL -V —EEBEMHE (CLSM)

NEL 7z A BB 5 FE O AT S L7z B & FARIC
B ot MESERIC, 3, u—4%3IUB

(0.001 w/w) &I CHEEL, XKiZ, #HEOMgClE
NaClzmz CTHEL, 7TL8F—MIHALKZ. M
BL, ®IRZ ) HPTI0C, 300MBI v, ZiR, B
FICwmAL72b DR BERE L Lz, FVilEOBEE
1%, CLSM (Digital Eclipse C1, =2 ) %\, 543
nm THOEZHGE LT, MWR100E WL » XTB I %
o7z, WM X Image-Pro Plus 5.0 (HA DT —/%—)
AL, 7725 VBIRERYy 2 AAT T4 T
UL BI Rt

BREEE

FABREREDRE
GEoO#EICB VT, HH 3N 5MgCLORE X
Q%%#*%%f%%”.%pf,MgmﬁﬁﬁQ%%,
NaClLIEEAT 1 % DEMET, & 58y ik 2 2 s
/T, 7)Y =2 ESPID SV % VR LR &
VKR % 7z, Fig. LICDVMTE S h2G'E 72 A
HEREOBRERLL. GMEEZ -ABHEREIIH L
TEREHTay ML h, Y= vrLe
SPIZF Vo s 5 L QEMBEARL AN, 7T 7D
HEDPSnOMEZRD, 7 ¥ =24 )id2.9, SPLE
33LoErEL R,

KE7ABEME Vol 10(2007)

nOfEIX 7Y = Vol D

SPIZ V&) bEWETH 72, 2oz b, 7)Y
ZVO)HSPLE D) BRBETTIVERET LI L%
EWRL TS, 7 OREREIC S 2 5 70 ABRIR
EOWEEWNIZE A, A UZAHEREIZBWT
FY = ANVESPIZVEN b E WG EE R L2 S
EDS, IV IVEIEKT S I LR ENT.
Fig. 2I2CLSM T Vs 2 #%2 L 72k R AR L7z,
i Ltk — I v 3 ARE R T 572
B, HSEBLTWIHGP-AHBELEEZONS.
CLSME{£ D [ i3 72 A BV I E DML T 5 &
B bz l, 79T =r ESPIO T IV HEE OV I
TPABERETIOVHLNI R ZEIIREN, F
7z, TN T =08 VvIEER, SPIICHART, L)E
CAAY—RigEThH o7z, RIS, 7T 75 VN E B
C R WCLSMEIEN 5 75 7 ¥ WRILE KD, ZD
R EZFig. 3IIRT. 797 7 VRTTIR - AHEEE
DETEEBIET LA, 512, FUVy=rruk
SPIZ VD7 T 7 % VRILDMEIL, 3.2%L T TEMNR
bz, Fh, ZVZUEVDT T FIVRICIE
SPIZ IV &) bRV EER L7z, FVEEICS 2 572
APTVEREDOF B2 CLSMTBIE LR, 71
O VL, SPIICHANTE DA AY—T
HrZl, 7)) = ESPIOT Vi KT 512
1, 32D TOLARBRENEZE LV b H
-7z,
MgCLIRE DFE

e AEVEBEEA3.2%, NaCliEEDS 1 % D4k T,
MgCLiEEE # 2L &8 T, 7Y ¥ = &ESPIF VDR
PPESEME & SOV & X7z, Fig. 4ICDVMA S 45

NG EMgCLEEDOMBRE R L., ) =7
500:
©
[
G
100
I 1 I I I I I U SR TR (NN TR TR TR SR ST ST S S N S
3 4 5

Protein concentration (%)

Fig. 1. Storage modulus G' of glycinin and SPI gels
against protein concentration on a logarithmic
scale. (@) glycinin, (O) SPL.
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Fig. 2. CLSM images of glycinin and SPI gels at different protein concentrations. The width of each image was

127.5 um.
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Fig. 3. Fractal dimensions of glycinin and SPI gels Fig. 5. Fractal dimensions of glycinin and SPI gels
obtained by CLSM images at different protein obtained by CLSM images at different MgCl,
concentrations. (@) glycinin, (O) SPIL. concentrations. (@) glycinin, (O) SPIL.

250 400
200 - 7
=
> 300
150 £
—_ c
e 3
=100 | o o200t
© i g §/§\§—’—§
o o ]
L >
50 Z
100
0 N I N I N I " 1 " 1 " 1
0.2 0.3 0.4
MgCl, concentration (%) MgCl. concentration (%)

Fig. 4. Storage modulus G' of glycinin and SPI gels as a Fig. 6. Average density of gel networks for glycinin and
function of MgCl, concentration. (@) glycinin, SPI gels obtained by CLSM images at different
(O) SPL. MgCl, concentrations. (@) glycinin, (O) SPL
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