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Effects of low temperature plasma treatment on sterilization effects and
surface color of fresh-cut ginseng slices

XU Yan-Yang', LU Hai-Ling, CHEN Yun-Jie, ZHA Hong-Xiao

(College of Food Science and Engineering, Jilin University, Changchun 130062, China)

ABSTRACT: Objective To explore the sterilization effects of low-temperature plasma treatment on microorganisms in
fresh ginseng slices and its influence on the color of fresh ginseng slices, and obtain the optimized sterilization
process conditions. Methods With the sterilization rate as the index, the sterilization effects of 3 factors of
discharge power (W), plasma treatment time (min) and gas flow rate (cm’/min) were investigated. Then, according to
the results of single factor experiment, the experimental design was optimized by response surface of 3 factors and 3
levels to obtain the best sterilization process, and the color change of fresh ginseng slices treated by low temperature
plasma was measured. Results The optimum sterilization process conditions of low-temperature plasma treatment
of fresh ginseng slices were as follows: Discharge power of 340 W, plasma treatment time of 4.7 min and gas flow
rate of 10 cm®/min. Under these conditions, the sterilization rate was 99.89%. The order of significance of influencing

factors was: Plasma treatment time>discharge power>gas flow rate. Moreover, the changes of L, a* and b of
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fresh-cut ginseng slices after low-temperature plasma treatment were not significant. The AE” was 2.40, and the total

chromatic aberration value was small, indicating that the color had no obvious change after treatment. Compared with

acid oxidation potential water sterilization, the sterilization rate of low-temperature plasma treatment was increased

by 5.3%, the sterilization time was shortened by 57%, and the sterilization effect was better. Conclusion

Low-temperature plasma treatment has remarkable sterilization effect on microorganisms on the surface of fresh

ginseng slices, which can be used as a more efficient and time-saving non-thermal sterilization method.

KEY WORDS: fresh-cut ginseng slices; low temperature plasma; sterilization; preservation; response surface
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Fig.l1 Effects of discharge powers on microbial germicidal
efficacies of fresh-cut ginseng slices (n=3)
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Fig.2 Effects of treatment times on microbial germicidal efficacies
of fresh-cut ginseng slices (N=3)
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Fig.4 Response surface diagrams of the interaction of various
factors on sterilization rates of low temperature plasma
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