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Ultrasound-Assisted Enzymatic Extraction of Maize Germ Meal Hydrolyzed Protein with
Antioxidant Activity
MA Xue,ZHANG Yana,GUO Li, LI Yang, MA Zhipeng
(College of Food and Pharmaceutical Engineering, Suihua University , Suihua 152061, Heilongjiang, China)

Abstract: The ultrasound - assisted enzymatic extraction was employed to extract corn germ meal protein.
Single factor tests were carried out to preliminarily determine the extraction conditions affecting the protein ex-
traction rate. Furthermore, the orthogonal design was employed to optimize the extraction conditions. Finally,
the antioxidant characteristics of the extracted protein were determined. The results showed that the optimal ex-
traction conditions were ultrasound treatment at 50 ‘C and 140 W for 50 min, under which the protein extrac-
tion rate from maize germ meal was 90.6%. The 1Cs, values of the extracted protein for scavenging the DPPH
and hydroxyl free radicals were 17.56 pwg/mL and 28.41 pg/mL, respectively.
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Table 1 Factors and levels of Ly(3%) orthogonal design

A ABARESC BEARE/min CEAYIER/W
1 40 40 120
2 50 50 140
3 60 60 160
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ZERK A 2R BT E AT
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Fig.1 Effect of enzyme addition amount on the extraction rate of

maize germ meal protein
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Fig.2 Effect of ultrasonic temperature on the extraction rate of

KA IR %

maize germ meal protein
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Fig.3 Effect of ultrasonic time on the extraction rate of maize
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Fig.4 Effect of ultrasonic power on the extraction rate of maize

KA BRI 1%

germ meal protein
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Table 2 Orthogonal test results

PGS A GBS IREE/C B RS I l/min COBEFSTIR/W SRR/ %

1 1(40) 1(40) 1(120) 83.5
2 1 2(50) 2(140) 89.5
3 1 3(60) 3(160) 86.3
4 2(50) 1 2 86.7
5 2 2 3 90.4
6 2 3 1 84.7
7 3(60) 1 3 85.6
8 3 2 1 87.7
9 3 3 2 88.1
k, 86.433 85.267 85.300
k, 87.267 89.200 88.100
ks 87.133 86.367 87.433
R 0.834 3.933 2.800

Irwi S A, B, C,

Tt dli A,B,C,

x3 KBEARREFENST

Table 3 Analysis of variance of the extraction rate of protein

Az s FAd P H

BE  WEFrm

A 1.03 2 0.51 1.26 0.44

B 25.05 2 12.53 30.72 0.03

C 12.66 2 6.33 15.52 0.06
R7E 0.82 2 0.41

1 :P<0.05 F£oRE M B3
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Fig.5 Scavenging effect of maize germ meal protein on DPPH

free radicals
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Fig.6 Scavenging effect of maize germ meal protein on hydroxyl

free radicals
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Fig.7 Reducing power of maize germ meal protein
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