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Effects of Sodium Nitroprusside Treatment on Browning and Active
Oxygen Metabolism of Postharvest Rambutan
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Abstract: The fruit of rambutan has a delicate and juicy taste, but it is not resistant to storage. It is prone to browning
2-3 days after harvest, which limits the market circulation of rambutan. Therefore, green, safe and convenient
post-harvest preservation technology is very important for the development of the rambutan industry. The purpose of the
study was to explore the effects of exogenous sodium nitroprusside (SNP) treatment on the browning of postharvest
rambutan peel and its active oxygen metabolism, and to provide new ideas for the browning of postharvest rambutan.
The Baoyan 7 rambutan was soaked with 200 umol/L SNP, and the control was treated with distilled water. The weight
loss rate, browning index and antioxidant enzyme activity of rambutan during storage were measured. The results
showed that SNP treatment could effectively inhibit the increase of browning index of postharvest rambutan peel and
maintain the peel color. Compared with the control group, the activity of reactive oxygen species (ROS) scavenging
enzymes [superoxide dismutase (SOD), catalase (CAT), ascorbate peroxidase (APX)] was significantly increased in the
peel of rambutan treated with SNP, which improved the scavenging ability of reactive oxygen species radicals in the
peel. The activities of polyphenol oxidase (PPO) and peroxidase (POD) were lower than those of the control, which
effectively inhibited the occurrence of enzymatic browning. In addition, compared with the control group, SNP treat-
ment can also significantly inhibit the increase of membrane lipid degradation-related enzyme activity (lipoxygenase,
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LOX) and maintain the structural integrity of pericarp cells. At the same time, the expression levels of browning-related
genes NIWRKY23 and NIWRKY57 was significantly up-regulated. This shows that SNP treatment can enhance the anti-
oxidant capacity of the peel of rambutan, reduce the oxidative damage of reactive oxygen species (ROS), and delay the

occurrence of peel browning. The results of this study can provide theoretical basis and practical basis for the applica-

tion of SNP in postharvest rambutan.

Keywords: rambutan; sodium nitroprusside; peel browning; active oxygen metabolism
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Tab. 1 Primers used in this study
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Primer name Primer sequence (5'-3")

actin-F GGCGATGAAGCTCAGTCTAAA

actin-R TGCCAGATCCTTTCCATGTC

NIWRKY23-F CCTACGAGGGTCAACACACC

NIWRKY23-R GGCATTGTCCCCTGATTTGG

NIWRKY57-F CCCCAGGAAACTCCCACTTC

NIWRKY57-R TCCCCAAGCAACCCTTCATC
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Fig. 2 Effects of SNP treatment on PPO and POD activities in pericarp of rambutan
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Fig. 3 Effects of SNP treatment on activities of APX, CAT, SOD, LOX in peel of rambutan
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