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Abstract: Optimization of graft reaction of soy protein and lactose by ultrasonic assistance was investigated using response surface
methodology and central composite design after single factor. The influences of the variables of graft processes were studied and the regression
equation of soy protein isolates -lactose conjugates prepared by ultrasonic assistance was established. Degree of graft was primarily affected by
ultrasonic power, time and protein concentration. The optimum conditions were protein concentration (11 mg/mL), ultrasonic power (250 W),
and ultrasonic time (25 min). Comparing with traditional heating, ultrasonic assistance could shorten reaction time to 1/3. It suggested that

ultrasonic assistance could accelerate graft reaction of soy protein isolates and lactose.
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Table 1 The effect of ultrasonic treatment on DG values (%) of

SPI and lactose

B 18] 80°C % # A8 AR 3t
/min DG &% (Asom) DG #BE (Agom)
5 1.23#0.12 0.0740.00 5.13#0.23 0.12#0.01
10 3.9320.20  0.140.02 17.0640.17 0.1530.00
15 7.0640.17 0.1540.02 21.4740.32 0.2140.06
20 12.70+0.24 0.23#0.05 27.18+0.47 0.2740.03
30 116.43#041 0.2940.01 32.53#40.18 0.3840.07
40 22.194052 0.34+40.04 40.16+1.53 0.51+40.01
60 27.88+1.02 0.4940.05 42.58+0.97 0.6240.13
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Table 2 The effect of ultrasonic power on graft reaction between

SPI and lactose

o EIW DG/% 8 E A2 B (As200m)
100 21.4630.37 0.46+0.05
200 36.14+1.13 0.5440.12
300 53.17+2.73 0.8340.05
400 47.6741.24 0.9840.06
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Table 3 Varieties and levels for response surface design in
graft reaction

#
KF Xi[&ORE X(RBER  X(8F
/(mg/mL)] 18] fmin) o & W)
-1 10 20 200
0 14 30 300
1 18 40 400

I AR SEIR AT AN SRR A A
FEDIFRT SPI-FUBEHE B N DG MR 2% . A 3
RE 3 KPRy DA A3, EEEm 3 MR N: &
FIRFZ(Xe)~ A I TR (X2) B DD (Xa), BRI AIK
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Table 4 Results derived from response surface design of gaft

raction

] B & BoK-F

o DG/%

X1 X2 X3

1 14 30 300 63.12
2 14 30 200 34.10
3 10 20 300 39.54
4 14 20 400 43.12
5 14 30 300 62.86
6 18 30 400 46.34
7 14 30 300 56.14
8 18 20 300 35.04
9 18 30 200 20.70
10 14 30 300 63.57
11 10 40 200 34.75
12 14 30 400 50.63
13 18 40 400 51.02
14 10 20 200 23.28
15 10 40 300 48.91
16 14 40 300 53.77
17 14 30 300 62.78

WK 4 Ffow, W SLH SRR 17 AN SEG . @ik
Wil J37 THT 042 Design-Expert 7.0 143175 245 5 W2 5
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Table 5 Variance and significant analysis for regression

equation
ME Frie aEE HFH F {4 Prob>F EZ&M#
A 291528 9 32397 3673 <0.0001 *
Xi 9144 1 9144 1037  0.0147 *
X, 28152 1 28152 3192 00008 @ *
Xs 76619 1 766.19 86.88 <0.0001 *
XiXp 0.034 1  0.034 3.820E-003 [0.9524
XiXs 2069 1 2069 235 0.1695
XoXs  3.17 1 317 0:36 0.5675
Xi?2 32152 1 32152 - 3646  0.0005 - *
X2 31432 1< 31432 3564 00006 @ *
X2 94879 1 94879 10759 <0.0001  *
%% 6173 7 882
KR 2276 . 3 759 0.78 0.5642
#iRZE 3897 4 974

ARAE 2977.01 16
E: “prob>F<0.0500 % T £ ; “prob>F>0.1000 % 7
REE

* 6 1RBESER

Table 6 Analysis for regression model

R HI BREHK R A R?
R 297 46.45 6.39 0.9793  0.9526
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