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Optimization of Composite Coating Preservative for Fresh-cut Asparagus
Lettuce Based on Response Surface Methodology

Yu Renying, Zhang Qiang, Tong Xiuzi,Xu Weicheng,Chen Yuru,Kong Xiaoxue,Luo Haibo
(School of Food Science and Pharmaceutical Engineering, Nanjing Normal University, Nanjing 210023, China)

Abstract: Fresh-cut asparagus lettuce is taken as the research object. According to the inhibitory effects of 12 kinds of
chemical substances on PPO and POD activities, 3 kinds of chemical substances (tea polyphenols, ascorbic acid and
L-cysteine) with significant inhibitory effects on PPO and POD activities and 4 kinds of coating agents
( carboxymethylcellulose sodium,xanthan gum,sodium alginate and glucomannan) are selected. Meanwhile ,the effects of
different concentrations on the appearance and chromatic aberration of fresh-cut asparagus lettuce are investigated after
4 days of storage at 4 “C. The results of response surface analysis show that the optimal condition is 0.38% ascorbic acid+
0.85% L-cysteine+0.67% carboxymethylcellulose sodium. Under this condition, the red-green chromatic aberration after
storage for 6 days is 0.170, which is close to 0.166 predicted by regression equation. Moreover, the shelf life can be
extended to more than 12 days at 4 °C ,indicating that the optimized composite coating preservative has great practical
fresh-keeping effect.
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Table 2 Effects of chemical substances on PPO activity
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0 0.25 0.50 0.75 1
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S 100.00+3.51* 75.93+3.08" 73.46+1.08" 74.26+3.51™ 74.5922.30"
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Fig.1 Effects of different browning inhibitors or coating agents on the appearance of

fresh-cut asparagus lettuce after 4 °C storage for 4 days
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Table 4 The red-green chromatic aberration of the group treated with browning inhibitiors or coating agents

at different concentrations after 4 days of storage

b PRV S (TR 38 / %
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R 4.03£0.154 1.73+0.405%¢ 1.93+0.23% 2.10+0.36" 1.36+0.21%

EiRZN (N 4.03£0.154 1.20£0.36% 1.20£0.26% 0.70+0.408¢ 0.57+0.15%

L- R 4.03£0.154 1.33£0.31% 0.70£0.44 0.97+0.128¢ 0.73£0.12¢

FG B S | 4.03+0.15% 1.17+0.23% 1.00+0.17% 1.70+0.10% 1.20£0.17%
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Table 5 Experimental design and results

s A B c Y RIS A B [ Y s A B c Y
1 -1 0.47 7 0 -1 -1 2.11 13 1 0 -1 1.00
2 0 0 0 0.50 8 0 0 0 0.37 14 1 -1 0 1.62
3 -1 -1 0 3.37 9 -1 0 1 0.75 15 0 0 0 0.66
4 1 1 0 0.55 10 0 1 0.41 16 -1 0 -1 1.11
5 0 0 0 0.42 11 0 0 0 0.70 17 -1 1 0 0.47
6 1 0 1 0.53 12 0 -1 1 1.53
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Table 6 Variance analysis of red-green chromatic aberration regression equations

J7 ZE R 5 1 Y77 F{H P1H M
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B 5.66 1 5.660 0 79.84 <0.000 1 ok
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B? 1.66 1 1.660 0 23.38 0.001 9 e
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52 0.496 4 7 0.070 9
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Fig. 2 Interactive effects on the red-green chromatic aberration
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Fig. 3 Effect of composite coating on appearance of fresh-cut asparagus lettuce of storage at 4 °C
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