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Effect of Glycosylated Soybean Protein Isolate on Functional Properties of Myofibrillar Protein

WANG Bo, YI Dong, XIE Mengying, PAN Nan, ZHANG Lili*, XIA Xiufang*
(College of Food Science, Northeast Agricultural University, Harbin 150030, China)

Abstract: Glycosylated soybean protein isolate (SPI) was prepared by reaction between SPI and glucose at a ratio of 1:1
(m/m) at 70 °C for 4 h, and its blends with myofibrillar protein (MP) at different ratios of 9:1, 8:2, 7:3, 6:4 and 5:5 (m/m)
were determined for emulsifying properties, turbidity, surface hydrophobicity and gel properties (texture properties,
whiteness and microstructure) in order to elucidate the effect and mechanism of glycosylated SPI on the functional properties
of MP. The results showed that the emulsifying properties and surface hydrophobicity of glycosylated SPI and MP blends
were significantly improved compared with MP (P < 0.05). The turbidity of the blended proteins rose with increasing
temperature (30-80 ‘C), but it decreased with higher proportion of glycosylated SPI. The gel hardness and springiness of
MP and glycosylated SPI blends were significantly better than those of MP and native SPI blends (P < 0.05), and the gel
microstructure was more compact and uniform than that of MP and native SPI blends. Compared with MP, the gel whiteness
of the mixed proteins significantly decreased, except for no significant difference at a mixing ratio of 9:1 (P > 0.05).
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Fig.1  Effect of glycosylated SPI on the emulsifying activity (a) and
emulsifying stability (b) of myofibrillar protein
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MP5SPI., HEFALSPIE A & (A 1AL A3 4 A A B 7
15.03. 20.06 m*/g, J&# LLRi# IR 133.42%, XEHA
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BT LA MERE M R . TG B S Ak B i B SPT Y T
SINT SRS, WM, [R5 ek g%
TR, (FILREE i b B AR /K ST, T 5 MP &R
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FEX N, dkmibH b R A, mAMRERIAIRE
e . (A2 BRI ALSPIEL B KA, A8 AR K
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SPI. HEFEALSPIE A R E AR . Bl N ARG B 1
FhE (30~80°C) , B IR AIM AW N, X &H
SN R VA R I A G T R B SR B AR RO e g K A
SUBE. CmREE. BRBAEH DL RVGEELE ) SETE R AR
SRR, MR FE M R, MPLSPLL BESLESPIE &
WML 3 /N T-MPVE L, F FLBE % SPTRIEE K2t SPI
ELAF] P 0 K e B AR T AR /N o 3 i B MUP ] ) 45 4 g /1K
FMP5SPIE 4G, Er LRI, MP-HEHELSPIR
AV R LR AR RR R . YR A LB FOMP-SPIE &)
SERIN. NP N80 T, EbfN9:1, 8:2.

7:3. 6:4, 5:5IMP-PEILALSPIE A i il B L MP-SPT
B I E T 18.41%. 14.76% . 22.79%. 11.94%.
10.81% . 1% & HH T SPIZ i Ml B4k i 1k J 46 0 e A el s
G VFZ R A, R SINKERE, T R AR R
HINLE, TR Z R AR ER.

a. MP-SPIR &G (; b. MP-FiALSPIE &S A,
B2 BEEALSPIXMPH B 2w
Fig.2  Effect of glycosylated SPI on the turbidity of myofibrillar protein

2.3 PEIEEALSPINIMPEE [ 55 K PE 1 520

45 —— MP-SPIE &%
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Fig.3  Effect of glycosylated SPI on the surface hydrophobicity of myof

ibrillar protein
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T KV A B AR, ae T DA DL R A
A AR BN . AT L5 FOMP 5 SPT. BEJE (L SPIE &
WARMB KT E3FTR, E68EA KRR
KV TMP, JEREE SPI. BEEALSPIFT (&5 49 1) 38
MEMR A& ER—SE &4 T, MP-FEE
LSPIE A 8 A 1 3R 5K M 2 2 = TMP-SPIR &8 [
(P<<0.05) . MPIHIRMBI/KM (R ESGE) N
20.99 pg, T EACELE K5:50, MPESPI, BEIEALSPIE
A HE ARG KES HIAF] 728.92, 40.17 ug, HEMP
I FE T ER KP4 B4R 737.78% 91.38%, It HIG# L
e 138.90% . X2 T A co P SPIH 2 55 1) i 7K 1%
S I KR R RS, IR 7 Y. i SPI
2R Y A G Y A S B ) SR P I R R ]
HEZHKEHREN R, FAEASSRNEGESAES
B K PR IR AAE, AWML B ERmREEA
(10 2 THT 6 7K 1

2.4 WEIEALSPINMPEEIG S () 52 1

241  WEIEALSPIXMPEE R 44 (1) 5

70 a = Mp
= MP-SPIE & H
60 = MP-PEFEALSPIE A HEH
o SO
W40
E 30t
20- ’_ﬂ
1.8
OMP 9:1 82 73 64 5:5
MPHEAEAH L
= MP
= MP-SPIE & &
1.0rb = MP-fiEALSPIR & & A
0.8
# 0.6F
& 04}
0.2}
00 MP "9r1 82 73 64 55
MP5EAR &R

E4 BRSSPI MPEBERE R 4 5m
Fig. 4  Effect of glycosylated SPI on the texture profile analysis of

myofibrillar protein gels
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SPIAIE A SPIH) 4 (1 42 45 Uk Iz 14 Bl P A0 ek 24y 85k 25 o
ik (P<<0.05) , JIF H.BE3& SPURIFEIE AL SPIVS in & 1) 1%
I, R R SRR R T RS, X5 S

SPTE TAE R 8, AT A T SPIN ER VA N
PAF PR R E R, S5 R KW, SPIVN I &8 =R
B B B O B B A . X RO TR e R AR IE 2
P )5 I SPITE 88 1 T fE K 2 4 ¢/100 mLE R IE 3kt a7
T RGP, T R SLIR I BIMP R, £l A3 MP IR
NFE, MP B SR — N S R IR R
IELG, Bk, WINSPIFIEBE K, MPoF 175 UL M
25 25 R 52 B B BHAG BROK,  TEVE T A L R R
M4 TT DL I, MP-$E 34k SPIST 4 48 fist 1 it i 5
PR 2 = T R — LU 2640 REAMP-SPIE A &AL, 1E
HEAHIN9: 1, 8:2, 7:3. 6:4, 5:5IF, BRI Y
SRS T 38.51%. 42.46%. 22.01%. 7.38%. 12.15%,
PB4y B T 5.27% 15.72%. 10.02%. 1.65% -
420%. X 5FengZ P M s —80, HOR B S5
SPIR] LA R 05 TR G B 1) 3 5 o 1K 2 PR T SPIZR il Ak
RSG5 N T WEEE, o TizshBE I3k, B,
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AR T 5MP I E A

242  FEHAVSPINMPEES 11 B I 5 0
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Tablel Effect of glycosylated SPI on the whiteness of myofibrillar
protein gels
MPLEHE A FIBEAE
Ipigsdaa MP-SPIE &R MP-HERALSPIE & &M
MP 79.5441.06"* 79.5441.06"*
9:1 79.01£0.68"" 78.0440.78*"
8:2 76.76 £0.38"" 75.07£0.44"*
7:3 75.22+1.36"" 71.9340.16**
6:4 72.8140.59°** 65.8940.48%"
5:5 68.73+1.63* 62.04+0.24°°

T ERRANG T REORF U B E VT, B RS T REROR 4T
(R EPEAT s FRAARE RS AR EER (P <005, 78
MFEFRARHE M ER AL (P> 0.05),

AR EL A BIMP 55 K AR SPI. 3 Ak SPTVR & 4k 12 ()
HEEA R LFTR, MPERIRSPL, BEE{LSPLIE
BRI A A S T 2EMPEER, I HLBE % K SRSPI
FUE AL SPLIA I LB 36 K, VA B I B AE 218
WA NS . XERRCII RS R 8, IMPE
Jie AR N SPI 2145 H H BEB FEAR . 331X — 25 2
NRIRSPIA & RPIR T, F H SPIFERE S fb e ki 72
WS T A (L RIS . (EE I 22 S I 3 M 40 T R DA
RIL, MP-FEFEALSPILLO: 1R & T BRI 1) A 48 5 4t
MPEHR A ZRAEZE (P>0.05) ; EESHHIN
9:1, 8:2, 7:3Wf, MP-FEIEALSPIVE G BE 1) H B E I
R TMP-SPIE A #ER, HERAEZE (P>0.05) , ME
SPILL M )3t — 203, W3 B B 2 7 B35 (P<<0.05)
(Rl 7EK A AL SPIR. FH T PRI B, Dy 7 3 52 i PR
Bl BB B, BOEPRE I R BB .
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Fig.5  Effect of glycosylated SPI on the microstructure of myofibrillar

protein gels
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