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Optimization of ultrasonic — enzyme coupling system for rice bran oil extraction
Liu Jun, Wei Yiting, Yang Jing, Zhang Zhen, Cai Shihan, Zhang Weilin, Rao Yuchun
(College of Life Sciences, Zhejiang Normal University, Jinhua 321004 )

Abstract; The ultrasonic — enzyme coupling system not only promotes the release of cell contents by enzymatic
hydrolysis of cell walls, but also utilizes the shear force generated by cavitation bubbles from ultrasound to disrupt
the cell wall structure and enhance mass transfer. The combination of these two factors can significantly improve the
oil yield from rice bran. In this study, the ultrasonic — enzyme coupling system was employed to extract rice bran
oil. Key process parameters were optimized through single — factor experiments and response surface methodology,
the reaction mechanism was investigated via scanning electron microscopy (SEM) , and the fatty acid composition
of the product was analyzed. The results showed that under the conditions of a solid — liquid ratio of 1:6 (g/mL) ,
enzyme dosage of 2% , ultrasonic power of 175 W, temperature of 45 °C , and reaction time of 4 h, the oil yield
of rice bran extracted by the ultrasonic — enzyme coupling system reached 10.21% , which was superior to the
9.70% yield obtained by enzymatic hydrolysis for 5 h under optimal conventional conditions. The SEM results
revealed that the ultrasonic — enzyme coupling system not only increased the cavity structure on the surface of rice
bran materials but also induced obvious cracks. Gas chromatography analysis indicated that the proportion of un-

saturated fatty acids in rice bran oil extracted by the ultrasonic — enzyme coupling method was 65. 84% , which
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was not markedly different from the fatty acid composition and content of rice bran oil extracted by conventional

enzymatic hydrolysis. Therefore, the ultrasonic — enzyme coupling method significantly improved the extraction

efficiency of rice bran oil.
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