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Abstract. Effect of microwave treatment on the inactivation of lipase in embryo-remaining rice was
explored by single factor experiments and response surface methodology.The results showed that
lipase was effectively inactivated by microwave radiation. The inactivation of lipase was affected by
the initial moisture content of embryo-remaining rice, the dosage and time of microwave radiation, as
well as the thickness of the samples. The effects of these four factors and their interactions were
significant through the analysis of variance.The optimal conditions for inactivating lipase in
embryo-remaining rice were:initial water content of 16% ,microwave dosage of 2.0 kW/kg,
microwave treatment time of 2.6 min and rice thickness of 3.3 cm. At these conditions,the
inactivation rate of lipase in embryo-remaining rice was 68.12%. The effect of microwave treatment
on themain measures of the embryo-remaining rice was not significant.
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Fig. 1 Effect of initial water content on the inactivationof
lipase inembryo-remaining rice
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Fig. 2 Effect of microwave dose on the inactivation of

lipase in embryo-remaining rice
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lipase in embryo-remaining rice
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Table 2 Complete experimental conditions tested and

corresponding observed and predicted values

SO R 2K
1 -1 -1 0 0 4825  48.71
2 1 -1 0 0 59.37 60.83
3 -1 1 61.86  59.48
4 1 1 6491  63.54
5 0 0 =1 =1 52.50  51.35
6 0 0 1 -1 5599  55.09
7 0 0 -1 1 52.33 52.32
8 0 0 1 1 57.87 58.09
9 -1 0 0 -1 54.62  54.53
10 1 0 0 =il 59.62  58.28
11 -1 0 0 1 49.88  52.17
12 1 0 0 1 63.56  64.61
13 0 =Il =l 0 47.60  46.52
14 0 1 -1 0 5721  58.64
15 0 =1 1 0 57.12 56.65
16 0 1 1 0 5597  58.01
17 -1 0 -1 0 51.76  52.05
18 1 0 =l 0 62.07 62.59
19 -1 0 1 0 59.81  59.25
20 1 0 1 0 65.21 64.89
21 0 -1 0 -1 44.80  46.38
22 0 1 0 —1 55.04  56.95
23 0 =il 0 1 54.13 52.19
24 0 1 0 1 56.71  55.10
25 0 0 0 0 62.10 64.13
26 0 0 0 0 65.61  64.13
27 0 0 0 0 64.75 64.13
28 0 0 0 0 64.72  64.13
29 0 0 0 0 63.45  64.13
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Table 3 ANOVA analysis and statistical parameters of the model

901.57 64.40 18.52 < 0.000 1
X 196.53 1 196.53 56.73 < 0.000 1
e 136.26 1 136.26 39.33 < 0.000 1
X 67.67 1 67.67 19.53 0.085 9
X, 11.82 1 11.82 3.41 0.000 6
Xy 16.27 1 16.27 4.70 0.048 0
e 5.99 1 5.99 1.73 0.209 6
Ky 18.84 1 18.84 5.44 0.035 1
e 28.96 1 28.96 8.36 0.058 6
T, 14.69 1 14.69 424 0.011 8
Kally 1.04 1 1.04 0.30 0.592 9
Ptz 2.51 1 2,51 0.72 0.409 1
X2 186.73 1 186.73 53.90 < 0.000 1
b 94.06 1 94.06 27.15 0.057 1
X2 241.78 1 241.78 69.79 < 0.000 1
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Table 4 Detection results of the main indicators of embryo-remaining rice

fel Ak BE R Lk b 3 f5 fici b BE Ry T Ab B IS
% 1% (/100 g) 8.12+0.08 8.1120.12 7.84+0.10 7.85+0.07
15 14 (/100 g) 0.87+0.01 0.86+0.02 0.67+0.01 0.65+0.02
FHETER (2/100 g) 18.06+0.54 18.15+0.57 20.31+0.78 20.34+0.56
LHETER (2/100 g) 64.43+1.24 64.35+1.54 62.15+1.49 62.35+1.37
% % B/ (mg/100 g) 0.04+0.003 0.04+0.004 0.03+0.003 0.03+0.005
%7 % By (mg/100 g) 0.08+0.007 0.07+0.009 0.08+0.007 0.08+0.006
f5/(mg/100 g) 7.35+0.08 7.38+0.10 7.68+0.11 7.65+0.08
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