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Study on the investigation of liquid-liquid extraction process of
modified Chinese tallow oil
TAN Zhi-qiang, WU Wei-liang, ZHENG Jian—xian

(College of Light Industry and Food Science, South China University of Technology, Guangzhou 510640, China)

Abstract: Effects of the solution concentration of extraction solvent isopropyl alcohol,material ratio,extraction
time on free fatty acid extraction ratio and the yield of modified lipid were investigated by single factor
experiment and the response surface method to obtain the optimum process parameters of liquid —liquid
extraction process of modified Chinese tallow oil. The research showed that free fatty acid extraction ratio
increased with extraction solution concentration,material ratio,extraction time increasing,while the vyield
decreased with these three process conditions increasing. The regression models established by the response
surface method could observably reflect the relationships of various factors and free fatty acid extraction ratio
yield. The sequences of two factors which influenced on free fatty acid extraction ratio and yield of modified
lipid were both extraction solution concentration>material ratio. Through overlaying two contour lines of free fatty
acid extraction ratio and modified lipid yield,the optimal process was:IPA concentration 75.00% ,material ratio
1.50. Under the optimum process parameters,when the extraction times was 5 and extraction temperature was
35°C,the extraction ratio was higher than 97%,and yield more than 95%.
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Fig.1  Effect of isopropyl alcohol solution concentration on the

modified Chinese tallow oil acid removal rate and yield
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Fig.2 Effect of extract series on the modified Chinese tallow oil

acid removal rate and yield
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Fig.3 Effect of material ratio on the modified Chinese tallow oil
acid removal rate and yield
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Table 2 Results of response surface experiments

Y S SRR IR R YA

FES X X, @) @)
1 -1.000 -1.000 88.29 97.71
2 0.000 1.414 98.66 91.27
3 0.000 0.000 96.76 95.11
4 0.000 0.000 98.07 96.84
5 -1.000 1.000 96.67 95.76
6 -1.414 0.000 88.03 97.84
7 0.000 -1.414 93.22 96.92
8 1.414 0.000 98.53 91.73
9 0.000 0.000 96.93 95.43
10 0.000 0.000 96.70 94.91
11 0.000 0.000 97.83 96.72
12 1.000 —-1.000 97.25 95.25
13 1.000 1.000 97.81 91.32
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Table 4  Analysis results of regression and variance of

deacidification rate
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Table 5 Analysis results of regression and variance of modified

Chinese tallow oil ratio

TR CPFTRL AWME U5 P PE @D
] 59.26 5 11.85 16.87  0.0009
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Fig.4 Response surface of deacidification rate
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deacidification rate, reta and contour
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