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Abstract

Based on the four single-factor experiments, namely enzyme dosage, solid-liquid ratio, tempera-
ture and time, the optimization of enzymolysis conditions for treatment of wheat germ starch by
a-amylase was studied using response surface methodology. A second-order mathematic model
for the enzymolysis of wheat germ starch was established by statistical methods. The results
showed that the optimal enzymolysis conditions were as follows: the enzyme dosage of 44 U/mL at
88°C for 70 min. Under the optimal enzymolysis conditions, the reducing sugar content was ob-
tained to (14.75 % 0.36)%. The optimized enzymolysis conditions were proved reasonable and
feasible, which can provide a theoretical basis for the development of wheat germ solid beverages.
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Figure 1. Effect of enzyme dosage on reducing sugar content
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Figure 2. Effect of solid-liquid ratio on reducing

sugar content

[ 2. RLRELIIERES ERF/A

3.1.3. B EXIERES BRI

JEHUEE BORRA EL 1:10 A &8 40 U/mL /N 22 IR 25 W, BERFIELEE 90°C , 2% S 18] 29301l 9 30,
45, 60~ 75+ 90 min X FEAR S NI JERE S B AR . WA EI AR I, B O E 1 I VI R I SRR
SERLILEE 3. Bl BRI T PR, I SRR R SR K, BT 60 min JE I SR R B I IR SE KT R
AR, 7E 60 min I H B R AR . BRI [B) 384 D034 S5 0% & &L ST FRAIS, AT g2 BT IR B 1) IR R 7=
VIRsE st (i S A EIE R o« BTEL,  Bo@ BRI 24 60 min, & JEHE S 2 9(11.62 £ 0.002)%.

14

ERTESR(%)

&
T

3 45 60 75 90
SISl (min)

Figure 3. Effect of enzymatic time on reduc-
ing sugar content
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Figure 4. Effect of enzymatic temperature on reducing
sugar content
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Table 1. Factors and levels used in Box-Behnken experimental design
%% 1. Box-Behnken i 5% i+ E & Kk F

KF
%=
-1 0 1
A B InE/(U-mL™) 35 40 45
B MffEIE/( °C) 85 90 95
C B )/ (min) 50 60 70

3.2.2. MM EGERZE G SER
45 Box-Behnken IR0 1T JF B, 454 BRI 25 S0 00 45 L, B L 200 B T AL (080 &5 B an 22 2 TR

Table 2. BBD and results for amylase hydrolysis
7= 2. BEfRIR D M EL IR SRR

A A:BERIIE/(U-mL ™) B:MEfRIE(  °C) C: A N 8] /(min) EJEHEE R %
1 1(45) 1(95) 0 (60) 12.97
2 1 0 (90) 1(70) 14.74
3 0 (40) 0 0 13.65
4 -1 (35) ~1(85) 0 11.45
5 0 -1 -1 (50) 10.64
6 0 0 0 13.86
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Continued
7 0 0 0 13.95
8 0 1 1 14.45
9 0 0 0 14.04
10 -1 1 0 12.17
11 0 1 -1 11.94
12 -1 0 1 13.05
13 0 -1 1 14.05
14 1 0 -1 12.02
15 0 0 0 14.32
16 1 -1 0 13.86
17 -1 0 -1 10.55

MG 2 455, FIH Design-Expert. V8.0.6 3 37 /N3 I 25K Bl A0 S5O R 7 & (Y)W AN N (A)
Bt AL P (B) M A 18] (C) ) IR Z TR A4S . Y = 13.964 + 0.79625A + 0.1925B + 1.39125C — 0.4025AB
+0.055 AC — 0.2225BC — 0.7645A” — 0.587B* — 0.6095C7.
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Table 3. ANOVA for the fitted quadratic polynomial model on amylase hydrolysis
3. BRI EARR R ES T

Source SS Df MS F-Value Prob >F BEME
Model 27.82 9 3.09 29.09 <0.0001 -
A 5.07 1 5.07 4774 0.0002 -
B 0.3 1 0.3 2.79 0.1388
C 15.48 1 15.48 145.74 <0.0001
AB 0.65 1 0.65 6.1 0.0429
AC 0.01 1 0.01 0.12 0.7457
BC 0.2 1 0.2 1.86 0.2144
A? 2.46 1 2.46 23.16 0.0019 -
B’ 145 1 145 13.65 0.0077
C? 1.56 1 1.56 14.72 0.0064
AT 0.5 3 0.17 2.76 0.1756
a7 0.24 4 0.06
SR 28.56 16
R? 0.97
R? 0.94
R 0.71
Adeq Precision 17.5

F: T P<001, ZRWEE "P<005 EREE.
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Figure 5. 3D-response surface plots (A), (B), (C) and contour plots (a), (b), (c) for amylase hydrolysis (a)
Enzyme dosage and temperature; (b) Enzyme dosage and time; (c) Temperature and time
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