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Abstract

Ultrasound-phosphorylation was used to modify soybean proteins to improve the emulsification
property. Based on the single factor experiments, technology was established and optimized by central
composite design theory of Box-Behnken. The response model was valid in analyzing and predicting the
extent of EAl due to its higher fitting degree and less experimental error. The effect on emulsifying
properties of soybean proteins modified by ultrasound-chemistry phosphorylation ( UP — SP) were
analyzed, and the optimized conditions of preparation of UP — SP were as follows: STP 9.65% ,
ultrasound power 490 W, and time of reaction 34 min, then the emulsifying activity and emulsion
stability of UP — SP, were 70.8 and 30.2 min, 2.18 and 1.57 fold against control experiment
respectively. The results show that ultrasound-phosphorylation is an efficient method to improve the

emulsification properties of soybean proteins.
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Fig.1 Schematic diagram of ultrasound-

phosphorylation processing apparatus
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Box-Behnken design test
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Tab.2 Design and results of Box-Behnken experiment

W75 X, X, X3 FALE M
1 1 1 0 69. 6
2 0 0 0 66. 1
3 1 -1 0 58. 1
4 0 1 -1 56. 4
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7 0 -1 -1 48.6
8 -1 0 1 54.3
9 0 1 1 62.6
10 -1 0 -1 49.2
11 0 0 0 67.7
12 0 0 0 67.2
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16 1 0 1 66. 8
17 0 0 0 67.9
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Tab.3 Variance analysis of Box-Behnken design test
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Fig.2 Effects of variables on the EAI by response surface analysis

R 8] 8 A B TR A G aER T,
— 7 R T s [ 454 R A oy TRy RO A
TR AAC A BEBR AL S, 32 8 1 A 27 B R 3 A
P FACTE Y s 53—y AR R AR A8t TR
FIBT 0 T (0 3R L PN BB K ik 141 2 B o [l AR
Ji S 5y T oy BRE oK B 4 e FLARTE M A = W
A RE R TE B S PR T BRI T A A o W R AL S
G AL BE L bR T S R AR R AL AR R, DT 42
PR W) LA TG P o H 2 P I ) A R Ak B ] £
S ORI, WU 7 0 00 LA M ST A, R A
P Al B 8 A1 2 P9 5 ke A A A B A e T el LAk
PR
2.3 MITEHM®RL

K Design-Expert 7. 1.3 &4, AAALTE TN
fabn, A A P R B IR R Z & Bl s T2
FAFRy STP it 43 %0 9. 65% 8 75 P ) % 490 W,
P i A BRINF (] 34 min, 7206 S5 4 T #EAT TS K
55, P 7L A vE HE 70. 8, T AR AL ) FOMAE K 71,2,
MIXFERZE 0 0.56% , 22 5% AN .3, & AR AL AL
M T ESHT R, BASEHME. X BRE
(N—SP) JHF J 4 BAE 5L (U — SP) | 85 1R AL A b
(S —SP) | jifh 75 I o3 [] i 2 AL A il (US — SP) i FL AL
TR, S5 2R N  4 s

x4 FAEBMEFEFRILFNLE
Tab.4 EAI of products from different methods
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