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Abstract ; Aiming to provide reference for the industrial application of acidified rice bran oil, biodiesel
was prepared by enzyme catalysis of acetone extract of acidified rice bran oil. The effects of lipase type,

enzyme dosage, alcohol — oil molar ratio and reaction temperature on biodiesel yield were investigated

i through single factor experiments. The process
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conditions for biodiesel preparation were optimized

ST Tl e [ SR B 3 4 % 314 (2020ZKCI10) by orthogonal experiments. The biodiesel prepared
MEZ A A (1999) B B-H 54 BFE 7 1 6 R was refined by molecular distillation, and the
b2 ( E-mail ) 2269342820@ qq. com, refined biodiesel was characterized. The results
TSRS  HeH %, 2% (E-mail ) bylzry @ 126. com; [/ 3% 5, showed that after the pretreatment of the acidified
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value, oryzanol content and unsaponifiable matters content did not change significantly, the acid value
and saponification value increased significantly, and the contents of moisture and volatile matter,
phospholipid, ash and soap reduced significantly. The optimal process conditions for biodiesel preparation
were as follows: alcohol — oil molar ratio 3: 1, liquid lipase Lipozyme TLI10OL dosage 4% , reaction
temperature 30 °C , and reaction time 4 h. Under the optimal conditions, the biodiesel yield reached
(86.77 £0.54)% , and the content of fatty acid methyl ester reached (97. 00 x 0. 04 )% after
purification by molecular distillation. The physicochemical indexes of refined biodiesel were in
accordance with the requirements of GB 25199 —2017. Fourier infrared spectroscopy ( FTIR) analysis
confirmed that the product contained fatty acid methyl ester, thermogravimetric (TG — DTG ) analysis
showed that the weight loss of refined biodiesel was the fastest in the temperature interval of 178.0 —
293.2°C ; differential scanning calorimetry ( DSC) analysis showed that the peaks at temperatures from
-37.5°C to —47.2°C were related to the crystals of unsaturated fatty acid methyl ester, and the peaks
at temperatures from —7.9 C to —3.7 °C were related to the crystals of saturated fatty acid methyl ester,

and the crystallisation starting temperature of biodiesel was — 8. 87 °C. In conclusion, the enzymatic

preparation of biodiesel from acidified rice bran oil has great potential for development.
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Table 1 Comparison of physicochemical indicators

before and after pretreatment of acidified rice bran oil
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Fig.2 Effect of lipase dosage on the yield of biodiesel
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Fig.4 Effect of reaction temperature on the yield of biodiesel
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Table 4 Physicochemical indicators of biodiesel
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Fig.5 FTIR spectrum of acidified oil before and after

pretreatment and refined biodiesel
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Fig.6 TG -DTG curve of biodiesel
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