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Effects of Cold Plasma on Microbial Decontamination and
Quality of Sugarcane Juice

DENG Weili', WU Jiamin', HUANG Huimei*, CHEN Jiebo', LI Minling', WANG Lu"
(1. National Engineering Research Center of Sugarcane, Fujian Agriculture and Forestry University, Fuzhou
350002, China; 2. College of Food Sciences, Fujian Agriculture and Forestry University, Fuzhou 350002, China)

Abstract: To investigate the influence of cold plasma technology on microbial decontamination and
quality of sugarcane juice, the sterilizing rate, polyphenol oxidase (PPO), sugar composition, total
phenolic content, free amino acid content, color and pH were selected as the evaluation indicators
and the changes of these indicators at different electronic voltage and handling time were analyzed.
The results showed that the highest bacteria sterilizing rate, 1.31 1g (Ny/NN), and the mold sterilizing
rate, 2.34 1g (Ny/N), were obtained in the juice treated at 70 kV, 4 min. The activity of PPO could be
inhibited significantly after treated for 1 min (P<0.05). When the voltage was higher than 50 kV, the
content of sucrose decreased rapidly in 1 min,while the content of glucose and fructose were

WoE B 2021-06-21

EEWHE . #@&8FHTRHOT T H (2023]01480) ; #2248 B0E /T4 h il 4R UM E FHOT T H (JT180158) ;5 [ 5 H e LA L AR B & h
O EAE PRI 405 H (NERD202231)

*EEEE: L BE(1987—) , & 1t By B O, A0 b i 5 A S U =8 S A SR S i T R O e T AR E-mail : wanglu@fafu.edu.cn

LRS LA SR 2023 FE 4258 81



RESEARCH ARTICLE

DENG Weili,et al: Effects of Cold Plasma on Microbial Decontamination

and Quality of Sugarcane Juice

increased. The variation trends of total phenolic and free amino acid content decreased first and then

increased along with the handling time. While the total phenolic content increased with the increase

of electronic voltage, the free amino acid content decreased. The changes of color were significant
when the electronic voltage was set at 60 kV and 70 kV (P<0.05). The pH decreased significantly
during the cold plasma treatment (P<0.05), and the decrease speed under high voltage was greater

than that under low voltage. Comprehensively, the juice treated under 40 kV, 4 min had the best

quality, but the sterilizing efficiency was lower than that of the other treatments. In conclusion,

prolong the handling time can obtain safer sugarcane juice with higher quality.

Keywords: sugarcane juice, cold plasma, microbial decontamination, functional ingredients
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Table 1 Effects of cold plasma on content of free amino acids of sugarcane juice

FE R/ | BspIE]/ J R B/ (mg/L)
kV min

W22 R RITZ AR
0 0 39.02+1.97>% 194.03+19.15" 38.17+7.35° 99.67+19.01* 15.19+0.54" 94.22+17.43

1 45.88+0.43* 179.52+0.87bc 27.53£0.33" 62.83+0.85™ 36.25+0.26>* 65.89+1.03"

2 35.87+1.44+% 148.4+31.23% 18.11+0.28°% 41.88+1.68° 29.44+5.89% 53.3420.16™
0 3 41.08+3.69" 224.48+7.42" 24.87+1.35™! 59.25+3.18™¢ 53.43+0.90" 58.82:+£2.93

4 54.12+8.55° 162.27+£26.43  28.08+5.04" 65.47+11.69" 24.93+1.79¢ 64.94+11.18"

1 41.42+0.99" 122.58+7.02% 23.58+0.81™* 66.01+2.19" 32.44+3.54 68.54+2.36"

2 37.29+2.47 104.28+3.26" 21.19£0.50°+% 59.21£1.14%¢ 33.25+1.524 61.70+£0.91™*
%0 3 39.94+0.26> 125.83+3.50 22.46+0.33™" 62.85+0.61" 36.86+1.85>* 65.64+0.54"

4 45.59+9.83* 140.01£0.71¢% 23.92+0.48"* 66.33+£1.09" 41.88+0.72" 68.96+1.12"
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1 26.58+0.46¢ 104.08+0.61" 13.96+0.08" 47.08+0.34* 31.62+0.16 44.30+0.25"%

2 25.54+0.08¢ 101.03+0.85" 13.18+0.02" 44.21+0.05%* 33.54+0.46" 41.72+0.06#
0 3 26.09+0.76¢ 115.12+1.83# 14.77£0.11# 49.51+0.42"* 37.96+0.69>* 46.52+0.39%

4 27.28+0.72f 124.62+1.16% 15.77+0.12% 52.94+0.39"* 39.97+0.35> 49.69+0.31"%

el
kV_| min
0 0 63.81+11.69* 11.37+1.69° 34.56+6.14* 36.48+6.61° 21.31+3.7* 27.23+4.78"

1 46.42+0.95" 8.71+0.14" 28.14+0.41" 28.85+0.37" 18.03+0.42" 27.07+0.19°

2 39.77+1.21%% 5.24+1.75% 18.46+1.27%% 18.90+1.09%%" 11.35£2.57* 17.20+3.82"
0 3 41.83+2.54%1 4.26+0.17% 23.11£1.26™ 24.06+1.37*¢ 11.46+0.67" 17.64+1.04"

4 43.99+6.18™ 7.38+1.08™ 25.74+4.46" 26.65+4.66™ 15.68+2.70'™ 21.31+3.28"

1 36.40+1.50>*% 6.82+0.17" 19.81+0.69* 20.83+0.75 12.31+0.55* 14.90+0.22*

2 33.00+1.08" 5.92+0.08* 17.95+0.32%% 18.90+0.40%%" 11.32+0.16* 13.88+0.38
%0 3 35.59+0.45 % 6.36+0.01 18.91+0.20* 20.05+0.21%% 11.63+0.09* 14.17£0.63*

4 37.36+0.74> 7.07+0.35" 19.97+0.40* 21.18+0.39* 12.37+0.30* 14.20+0.71°%
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Fig. 5 Effects of cold plasma on total content of free

amino acids of sugarcane juice
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