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Optimization of Processing Conditions for Five-Spice Condiment Oil Based on Electronic Nose Analysis

XU Li-rong, SUN Pei-cheng, YU Xiu-zhu™* QU Qing-lu, ZHANG Zhi-yu
(College of Food Science and Engineering, Northwest A & F University, Yangling 712100, China)

Abstract: This study aimed to optimize the processing conditions for five-spice condiment oil. The oil was prepared using
five-spice powder and soybean oil as raw materials based on electronic nose analysis. The effects of ratio of soybean oil to
five-spice powder, initial oil temperature, extraction time, and holding time (at 70 “C) on the flavor were examined using
single factor design and response surface methodology and physicochemical properties of five-spice condiment oil were
investigated. The results demonstrated that the optimal five-spice powder consisted of 20% Sichuan pepper, 25% star anise,
25% fennel, 12.5% cinnamon, 12.5% dry ginger, and 5% clove, and the optimum processing conditions for five-spice
condiment oil were as follows. mass ratio of oil to five-spice powder, 4:1; initial oil temperature, 150 ‘C; extraction time,
10 min; and holding time, 18 h. All measured physiochemical indexes of five-spice condiment oil met the national standards
of third-grade soybean oil. The results show that it is feasible to optimize the processing conditions for five-spice condiment
oil based on electronic nose detection.
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Fig.1  Electronic nose response curves of five-spice condiment oil
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Table3 Correlations between response signal values and sensory scores
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Fig.3  Effect of different formulations of five-spice powder on flavor of

five-spice condiment oil
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Fig.4  Effect of holding time at 70 ‘C on flavor of five-spice condiment oil
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Fig.5  Effect of extraction temperature on flavor of five-spice condiment oil
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Fig.6  Effect of extraction time on flavor of five-spice condiment oil
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Table4 Experimental design and results for response surface analysis
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