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Effects of thermal treatments and high-pressure defatting processes

on the quality and functional characteristics of rice bran
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Abstract: [Objective] To investigate the effects of thermal treatments (dry heat, microwave, and high-temperature high-pressure steam) and
high-pressure defatting processes (supercritical CO, extraction and ultrasound-assisted subcritical n-butane extraction) on the quality of rice
bran, aiming to improve its stability and potential for high-value utilization. [ Methods] Rice bran was pretreated by dry heat, microwave, and
high-temperature high-pressure steam, combined with two high-pressure defatting techniques. The effects on lipase activity, storage stability,
and physicochemical properties of rice bran were systematically analyzed. [ Results] High-temperature high-pressure steam treatment (121 °C,
20 min) significantly reduced lipase activity to 19.87 mg/g and effectively inhibited the accumulation of free fatty acids during 30 days of
storage, demonstrating superior stabilization compared to dry heat and microwave treatments. Supercritical CO, extraction achieved an oil yield
of 97.73%, outperforming ultrasound-assisted subcritical n-butane extraction, and significantly improved the water-holding capacity (3.08 g/g),
swelling capacity (5.82 g/g), and water solubility index of rice bran. [ Conclusion] The combination of high-temperature high-pressure steam
treatment and supercritical CO, extraction markedly enhanced the storage stability and functional properties of rice bran.
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Figure 1

Effect of thermal treatment on lipase activity and free fatty acid value in rice bran during storage
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Figure 3  Effect of supercritical CO, extraction technology on rice bran oil yield
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Figure 4 Effect of ultrasound-assisted subcritical n-butane extraction on rice bran oil yield
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Table 3 Basic composition of rice bran under different treatments g/100 g
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Ct-UA-SBE 12.3740.73° 1.15+0.03 8.4940.03 9.01+0.00° 14.4340.22° 49.68+0.17°
Z2q-SFE 11.21£0.48° 1.1440.13 8.77+0.03 8.4340.00° 11.0840.42° 45.98+0.09°
Zq-UA-SBE 12.9840.43" 1.20+0.07 8.034+0.02 8.19+0.01° 11.19+0.34° 48.21+0.21°

T RSNG R R R R 22 5 W (P<<0.05) .
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Figure 5 Scanning electron microscopy (SEM) images of

rice bran under different treatments
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