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Effects of ethylene and 1-MCP treatment on puffiness and albedo cell wall
metabolism of post-harvest Citrus reticulata ‘Ponkan’ fruit

WANG Xinsheng', ZHANG Shuning', KE Fuzhi?, ZHENG Shuqi', GONG Jinli’, SUN Xuepeng', ZHANG Lanlan'

(1. Collaborative Innovation Center for Efficient and Green Production of Agriculture in Mountainous Areas of
Zhejiang Province/Key Laboratory of Quality and Safety Control for Subtropical Fruit and Vegetable, Ministry of
Agriculture and Rural Affairs, College of Horticulture Science, Zhejiang A&F University, Hangzhou 311300, Zhejiang,
China; 2. Citrus Research Institute of Zhejiang Province, Taizhou 318020, Zhejiang, China)

Abstract: [Objective] For the purpose of developing storage and fresh-keep technology, this study is aimed to
evaluate different post-harvest methods that target at the prevention of puffiness, a common physiological
disorder that occurs in mature or post-harvest storage stages of citrus fruits (Citrus reticulata) which seriously
affects its marketability. [Method] Ethylene and 1-methylcyclopropene (1-MCP) were used to treat the
postharvest ‘Ponkan’ fruit, and the main quality indexes and puffing index, as well as the characteristics of
albedo cell morphological and physiological changes were studied after treatment. [Result] (1) Ethylene

treatment brought about an increase of soluble solid content during fruit storage, accelerated the decline of cell
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density, cellulose content, and pectin content of the albedo, while promoting an increase in lignin content and
the activity of cell wall-degrading enzymes (cellulases, pectin esterases, and polygalacturonases). (2) 1-MCP
treatment slowed down the decrease of albedo cell density and cellulose content, delaying the increase of lignin
content and the activity of cell wall degrading enzymes (cellulase, pectin esterase and polygalacturonase), and
therefore slowing down the rise of puffiness index. [Conclusion] Ethylene treatment accelerated the
physiological and metabolic level of ‘Ponkan’ fruit during storage and aggravated the occurrence of puffiness
whereas 1-MCP treatment inhibited the peel physiological and metabolic level during storage and alleviated the
occurrence of puffiness. As a result, the peeling difficulty of the fruit can be controlled by ethylene or 1-MCP
treatment during production. [Ch, 7 fig. 31 ref.]

Key words: Citrus reticulata ‘Ponkan’ ;postharvest fruit quality; peel puffiness; ethylene; 1-methylcyclopropene
(1-MCP)
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Figure 1 Changes of fruit longitudinal section (A) and puffiness index (B) during different storage periods under ethylene and 1-MCP treatment
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Figure 2 Quality changes of C. reficulata ‘Ponkan’ fruit treated with ethylene and 1-MCP
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Figure 3 Cellular changes of albedo under ethylene and 1-MCP treatment during different storage periods
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Figure 4 Changes of cell diameter and cell density of albedo under ethylene and 1-MCP treatment during storage
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Figure 5 Changes of cellulose content and cellulase activity of albedo under ethylene and 1-MCP treatment during storage
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Figure 6 Changes of protopectin content and pectinesterase activity of albedo under ethylene and 1-MCP treatment during storage
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