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Optimization of Glycosylation of Soy Protein Isolate Preparation Process and Its
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Abstract: Using the soy isolated protein as experimental materials, this paper mainly studied the glycosylation modification
conditions optimized by central composite design and the effects on solubility, gelation, emulsification and heat stability of iso-
lated soybean proteins after glucose treatment. The results showed the optimum reaction conditions were: Reaction temperature
69.49°C , reaction time 46. 64 min, the glycosylation was 10. 64% , the gel strength could achieve 76.03. Under the same
pH, its solubility significantly increased through the glycosylation of the protein than soy protein isolate. In the aspect of emul-
sifying property, the emulsifying property was also obviously enhanced after glycosylation. This paper provided a theoretical
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basis for the application of glycosylation modification in the food processing industry.
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Fig. 1 The effect of temperature on the gel strength
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Fig. 2 The effect of reaction time on the gel strength
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Fig. 3 The effect of sugar added amount
on the gel strength
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Table 1 Factors and levels of response surface methodology

[K 2 Factor
K- : i )
A R B i) C BEzs i
Level
Temperature/°C Time/min Sugar added amount/%

-1 60 30 5

0 70 40 10

+1 80 50 15

F2 ZER=AKEHLARRBER
Table 2 Three factors and three levels of central composite experiment scheme and results
e e A R B I} i) COBR I eI
Experiment numble Temperature/ °C Time/min Sugar added amount/ % Gel strength/g
1 1 0 -1 74. 87
2 0 0 0 67.07
3 -1 1 0 71.83
4 0 0 0 70.20
5 0 1 1 63.20
6 1 1 0 76. 87
7 -1 -1 0 75. 86
8 0 -1 1 63.20
9 -1 0 -1 63.50
10 0 0 0 74.99
11 0 1 -1 71.87
12 0 -1 -1 69. 90
13 0 0 0 61.70
14 1 -1 0 70. 20
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Table 3 The significance test of regression coefficients

I ERE B e - ¥ p » T
Soruces of variation Degree of freedom Sum of square Mean square Statistical signficance
(a5 455 700
Regression mode 448.17 9 49. 80 6.36 0.0117
A 2.16 1 2.16 0.28 0. 6154
B 25.74 1 25.74 3.92 0.1127
C 0.75 1 0.75 0.10 0. 7659
A? 54.14 1 54.14 6.91 0. 0339
B? 294,52 1 294,52 37.61 0. 0005
c? 16. 41 1 16. 41 2.09 0.1911
AB 19.23 1 19.23 2. 64 0. 1611
AC 2.06 1 2.06 0.26 0. 6239
BC 5.81 1 5.81 0.74 0.4177
#% Residual 54,82 7 7.83
AT Lack of fit 40. 83 3 13.61 3.89 0.1112
i 2% Net error 13.99 4 3.50
ST Total 502. 99 16

Ko Sy AR R BRI AP AR R 3 (P <0. 05 ) Al 3% (P <0.01) 2257
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*+ indicate significant difference and 0.05 and 0.01 level, respectively.
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Table 4 Add different number of hydrochloric acid solution to the specific pH value measured

KRE B E AR

Soy protein isolate solution

FRER AN
Hydrochloric acid added amount /pL

100 200 300 400
0.02 g-mL ™' KB E AWM

7.74 6.85 6.55 6.25
0.02 g-mL ™! soy protein isolate solution
0.02 g-mL ™ BHEEAL K AT IR U

7.46 6.73 6.13 5. 67
0.02 g-mL ™" soy protein isolate solution
0.01 g-mL~"BERALK B/ BIE LA

7.49 6.98 6.72 6.52

0.01 g-mL ™" soy protein isolate solution
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Table 5 The degree of precipitation exhibited by pH in 3 solution

L AR T

DLV Hydrochloric acid added amount/pL
The degree of precipitation exhibited
100 200 300 400
0.02 g-mL ™" KG/rEI K IR
o+ - o+ -
0.02 g-mL ™" soy protein isolate solution
0.02 g-mL ™ B4 K F 208 5 AW
+ + o+ 4o+ o+
0.02 g-mL ™! glycosylated soy protein isolate solution
0.01 g-mL~"BERA K BB EAETR
+ + o+ o+

0.01 g-mL ™" glycosylated soy protein isolate solution

= BRI TIE R I + - IRV R AR L XA 5 M2 SRR TIE R BB

— : There was almost no precipitation; + : The degree of precipitation, the more symbols mean the greater degree of precipitation.
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Table 6 Measurement of emulsifying stability

URERR FLALAE EA FLALRENE
The degree of precipitation exhibited B ES
PN
1. 405 1.518 92.55
Soy protein isolate
WAL K L B A
1.433 1. 520 94. 42

Glycosylated soy protein isolate
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Table 7 The effect of concentration and time on the emulsifying stability of the glycosylated products(25°C) (%)

BESLAL IR 0k Ab R A]
Glycosylated soy protein Time/min
isolate solution/(g-mL ") 10 30 50 %0 o
0.01 61 51 40 33 25
0.03 68 50 44 38 33
0.05 75 63 57 50 45
0.07 90 70 64 59 55
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