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Microstructure and Pasting Characteristics of Wheat Germ
Treated by Microwave Radiation

Xu Bin  Zhou Shilong Miao Wenjuan Dong Ying
(School of Food and Biological Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract

In order to study the impact of microwave radiation on wheat germ ( WG) quality, a continuous
microwave radiation system was constructed. Scanning electron microscopy and micro-viscometer were
used to detect the influence of microwave radiation on microstructure and starch pasting characteristics of
WG. The results showed that the continuous microwave radiation system had a good stabilization effect on
WG. The majority starch granules in microwave-treated WG were still intact observed by SEM,
accompanied by a clear outline. However, with the microwave radiation intensity increased, the original
spatial structure changed among starch granule, oil and protein. The gelatinization temperature of
microwave treated WG rose to a range of 59.3 ~65.4°C. Depending on their extent of pre-gelatinization,
different WG samples gave significantly different peak viscosity (349 ~466 BU) and break down values
(69 ~ 87 BU). Compared with that of raw WG samples, the fatty acids composition and tocopherol
content of WG treated by microwave did not change significantly. The above results showed that
microwave radiation did have some effect on WG quality, but less than traditional heating methods.
Microwave stabilization should have a good prospect for industrial application.
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Tab.1 Stabilization conditions of WG by microwave
treatment

Ff il WO AE WO AE iR e

it R /kW i i)/ min /m*-h ! /C

X B
1 2 2 60 56
2 2 5 40 67
3 2 8 20 66
4 3 2 40 65
5 3 5 20 68
6 3 8 60 68
7 4 2 20 71
8 4 5 60 69
9 4 3 40 75
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2.2.1 LA JlsE
S % Devin J5 i, IEAEBCHE Y o BRI WG A
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Tab.2 Effect of different microwave-treated

conditions on enzyme activity of WG

FE i LA & 1 LA %t LOX 1% J1 LOX X}
95 /U-g"! it 1% / %% /U-mg ™! it 1% / %o
X 0.269 £0.011 100 0.503 0. 022 100

1 0.199 £0.005  73.83 0.42 +0.014 85. 09

2 0.206 £0.005  76.51 0 0

3 0.132£0.008  48.99 0 0

4 0.148 £0.011  55.03 0.20 +0. 005 39.76

5 0.089 £0.009  32.89 0 0

6 0.047 £0.005  17.45 0 0

7 0.099 £0.010  36.91 0 0

8 0.043 £0.004  16.11 0 0

9 0.040 £0.002  14.77 0 0

®3 AEEHMELER WG HIERRERE K
Tab.3 Fatty acids composition of WG treated

by different microwave conditions %

Feah FRAEER MR WAER  o-WRRER BEARER
K C16:0 C18:1 C18:2 C18:3 C18:0
bamil 16.27 13. 80 60. 64 7.24 0.54
1 16. 45 13.91 60. 45 7.15 0.54
2 16.37 13.87 60. 18 7.08 0. 60
3 16.38 13.81 60. 10 7.12 0.58
4 16. 63 13. 84 59.90 7.22 0.59
5 16. 24 13.92 60.59 7.20 0.54
6 16. 45 13.92 60. 47 7.16 0. 46
7 16. 25 13. 86 60. 46 7.11 0.54
8 16. 18 13.88 60. 54 7.10 0.53
9 16. 48 13.70 60. 59 7.11 0.55
e 0.45 0.22 0.74 0.16 0.14
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Fig.2 Scanning electron micrographs of raw WG
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Fig.3 Scanning electron micrographs of WG sample one
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Fig.4 Scanning electron micrographs of WG sample nine
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Fig.5 Scanning electron micrographs of microwave-treated and crushed WG
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