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Abstract: In order to investigate the effects of high-temperature and high-pressure steam on the properties of rice bran, different
high-temperature (121 °C) and high-pressure steaming treatment durations were investigated. Lipase activity, physical properties (viscosity,
chromaticity and microstructure), nutritional composition (soluble protein content, crude fat content and composition) and phytochemical
composition (contents and activities of phytic acid, y-oryzanol, phenolics) were determined. The results showed that the loss rate of lipase
activity reached 81.86% after 1 min of steaming, and longer treatment did not significantly increase the lipase activity loss rate. The viscosity of
the rice bran decreased from 14.67 cP to 7.00 cP, and the color deepened as the treatment time increased. Meanwhile, the micro-structure of rice
bran became denser after treatment. The soluble protein content of rice bran decreased by 71.89%, while the extraction rate of crude fat
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increased by 5.94% after 1 min of steaming. The contents of phytic acid, y-oryzanol and bound phenolics are not affected by steaming. However,
the content of free phenols in rice bran reduces from 0.51% to 0.46%, and its ORAC (oxygen radical absorbance capacity) antioxidant activity
decreases from 183.20 umol TE/g DW to 149.22 umol TE/g DW. The results revealed that 1 min high-temperature and high-pressure steaming

at 121 ‘C is the optimal treatment for rice bran. These findings provide a theoretical guidance for the application of high-temperature and

high-pressure steam in rice bran processing.
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Table 2 Effects of 121 C high-temperature and high-pressure steam treatment time on fatty acid composition of rice bran (%)

AL 32 B 18] /min

P o BRZEL AR,
1 3 5 7 10 15
C14:0 0.27+0.01¢  0.28+0.00%  0.29+0.01b°  0.29+0.00°  031+0.00°  0.30+0.00°  0.31+0.00°
C16:0 18.69+0.12°  18.77+0.01" 18.79+0.01 18.77+0.01" 18.80£0.03"  18.84+£0.09° 18.79+0.01®
cle6:1 0.24£0.01°  0.24£0.00°  0.24+0.00°  0.25£0.00°  0.25£0.01°  025£0.01®  0.25+0.00°
C18:0 2.1540.03%  2.11+0.01¢  2.13£0.03%  2.17+0.01°  2.1740.02°  2.21+0.02°  2.21+0.01*
Ci8:1 46.43+0.09°  46.30+0.05° 46.32+0.03°  46.26+0.05° 46.2140.13° 46.11£0.07° 46.22+0.04™
C18:2 29.42+0.17  29.52+£0.04°  29.42+0.05° 29.36+0.05° 29.26+0.07° 29.18+0.03% 29.24+0.02
C18:3 113£0.01°  1.14+0.01°  1.14£0.01°  1.17+0.00°  1.16+0.02  1.18+0.02*  1.18+0.01°
C20:0 0.8240.01°  0.82+0.01°  0.82+0.02°  0.83+0.01™  0.85:0.01®°  0.87+0.01°  0.86+0.00®
C20:1 0.53£0.05"  0.51£0.04*  0.52£0.05*  0.54+£0.05*  0.50£0.01*  0.51£0.00°  0.54+0.04*
C22:0 0.3240.03°  0.32+0.01°  0.34£0.01*  036£0.01*  037+0.10°  043£0.01°  041+0.02°
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Fig.6 Effects of 121 °C high-temperature and high-pressure
steam treatment time on the content of y-glutamine in rice bran
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Fig.7 Effect of 121 °C high-temperature and high-pressure

steam treatment time on phytic acid content in rice bran
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Fig.8 Effects of 121 C high-temperature and high-pressure
steam treatment time on the content of phenolic substances in
rice bran
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Fig.9 Effects of 121 "C high-temperature and high-pressure
steam treatment time on the absorption capacity of phenolic
compounds oxygen free radical in rice bran
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