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Effect of Nitric Oxide on Phenylpropanoid Metabolism in Healing
of Apple Fruit and Analysis of Its Physiological Mechanism

CHAI Xiuwei', KONG Rui', LI Baojun', ZHU Yatong', BI Yang'" , Dov Prusky”

(1 College of Food Science and Engineering, Gansu Agricultural University, Lanzhou 730070, China; 2 Department of

Postharvest Science of Fresh Produce, Agricultural Research Organization, Rishon LeZion 7505101, Israel)

Abstract: Apple fruits of the ‘cv. Starkrimson’ were artificially wounded, dipped with sodium nitroprus-
side (SNP) as an exogenous donor of NO at 0. 5 mmol/L for 5 minutes. To investigate the weight loss and
disease index of apple fruits during healing by SNP treated, we analyzed the activities of key enzymes and
content of products in phenylpropanoid metabolism, H, O, content and peroxidase activity at wound sites,
and explored its relevant physiological mechanism, so as to provide a method and theoretical basis for rapid
postharvest healing of apple fruits. The results indicated that: (1) SNP treatment effectively reduced the
weight loss and disease index of inoculated fruits with Penicillium ex pansum during healing, which were
40.2% and 31. 4% lower than the control at the 5th day after healing. (2) The treatment significantly in-

creased the activities of phenylalanine ammonia lyase, cinnamic acid-4-hydroxylase and cinnamyl alcohol
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dehydrogenase, the key enzymes of phenylpropanoid metabolism, and enhanced the contents of cinnamic

acid, coffeic acid, ferulic acid, sinapic acid, total phenols, flavonoids, p-coumaroyl alcohol, coniferyl al-

cohol, sinapyl alcohol and lignin at wound sites of fruits. SNP treatment also significantly raised H, O,

content and POD activity at wound sites of fruits. It was found that NO could promote the wound healing

of apples by activating phenylpropanoid pathway. increasing H, O, content and POD activity at wound

sites.

Key words: nitric oxide; apple fruits; wound healing; phenylpropanoid pathway
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Fig. 1

Effect of SNP treatment on weight loss (A) of wounded fruit and disease index (B) of inoculated fruit during healing
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Effects of SNP treatment on contents of p-coumaroyl alcohol, coniferyl alcohol, sinapyl alcohol

and lignin at wound sites of fruit during healing
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