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Abstract; The program warming method was applied to carry out the
enzymatic hydrolysis of highland barley. The response surface meth-
odology was used to optimize the enzymatic hydrolysis process of
probiotic fermented barley with the reducing sugar content as the re-
sponse value. The result indicated that the optimal conditions could
be gotten: with the ratio of solid to liquid 1 : 15(g/mL) to dissolve
highland barley powder, pasting and cooling to 45 °C . addition of
8.9 U/g q-amylase. 2. 0% glucoamylase, 3. 5% bromelain.,
incubating for 20 min and then heating to 60 “C, incubating for sac-
charification to the iodine test showing colorless, getting highland
barley enzyme saccharification liquid by filtration. Under the
condtion, the content of reducing sugar was up to 5.68% and the
content of amino acid nitrogen was 0.47 g/, which could be used to
produce probiotic fermented highland barley beverage.

Keywords: highland barley; enzymatic hydrolysate; reducingsugar;

program warming method; probiotic fermentation liquid
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Effects of ratio of solid to liquid on the

reducing sugar content
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Figure 3 Effects of glucoamylase content on the

reducing sugar content
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2.2 MEEAKERIZING
2.2.1 WAL R BT R AR KR Box-Behken B %
TERGETH A SR, UL o-VE R B ] i WAL T o L 0 3 4
AR 3 AR N B A&, DU & o m . T =
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Table 1 Factors and levelstable of Box-Behnken
experiment design
P Aa*?ﬁé*ﬁ@%ﬂﬂi/ B WifLEE  C S EAE
(U-+g™H /% /%
—1 6 1.6 2.5
0 8 1.9 3.0
1 10 2.2 3.5

F2 MEEBRRETSER
Table 2 Results of experiment of combination

rotational design

250 21 51 A B C S B/ %
1 0 —1 1 5.62
2 0 0 0 5.65
3 —1 0 1 5.62
1 0 0 0 5.64
5 1 0 1 5.67
6 0 —1 —1 5.51
7 0 0 0 5.64
8 0 0 0 5.65
9 1 0 —1 5.63

10 —1 —1 0 5.53
11 0 1 —1 5.62
12 —1 0 —1 5.53
13 1 1 0 5.66
14 1 —1 0 5.55
15 0 1 1 5.67
16 0 0 0 5.64
17 —1 1 0 5.58
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Table 3 Results of significant test for regression coefficient
kU 07 # A H ¥ior F{H P {H 25
i 0.044 9 4.845E—003 62.23 <<0.000 1 % %
A 7.813E—003 1 7.813E—003  100.34 <<0.000 1 % %
B 0.013 1 0.013 164.40 <<0.000 1 % %
C 0.011 1 0.011 135.02 <<0.000 1 % %
AB 9.000E—004 1 9.000E—004 11.56 0.011 4 *
AC 6.250E—004 1 6.250E—004 8.03 0.025 3 *
BC 9.000E— 004 1 9.000E—004 11.56 0.011 4 *
A? 3.602E—003 1 3.602E—003 46.27 0.000 3 x %
Bz 5.686E—003 1 5.686E—003 73.03 <<0.000 1 x %
C? 7.605E—005 1 7.605E—005 0.98 0.355 9 —
o omE 5.450E—004 7 7.8s0E—004
ES R 4.250E—004 3 1.417E—004 4.72 0.083 9 -
gl iR 2% 1.200E—004 4 3.000E—005
Js8iiy 0.044 16
A5t R 0.160
S 5.610

t P<C0.01. B2 % * 7;0.01<CP<C0.05, P
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Response surface layer and contour plot of the mutual-affection of the use level of a-amylase content and
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