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Abstract

This study was divided to three experiments for evaluating the effects of pre- or post-load 1-MCP on quality of ‘Fuji’
apples exposed to ethylene. The first experiment was compared for fruit quality at room temperature at 7, 14, 21, and 28 days
between the control and 1-MCP-treated fruits followed storage of 130, 150, and 170 days. 1-MCP-treated fruits maintained
higher fruit titratable acidity and firmness than those of control fruits. The second experiment was compared for fruit quality
at room temperature at 7, 14, 21, and 28 days between fruits applied with pre-loaded-1-MCP on ethylene treatments (10 pL/L,
20 pL/L, and 40 pL/L) and control fruits. 1-MCP-treated fruits were not affected by ethylene concentrations, and had higher
fruit weight and firmness than those of control. The third experiment was compared for fruit quality at room temperature at
7, 14, 21, and 28 days between fruits applied with pre-loading with ethylene (10 uL/L) followed by ventilation (8 h, or 32 h, or 56
h) and 1.0 uL/L 1-MCP treatment. As observed above experiments, 1-MCP-treated fruits had higher fruit weight and firmness
than those of control fruits, regardless of the delayed applications of 1-MCP.
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Table 1. Effect of preload with 1-MCP (1.0 uL/L, 16 h) followed by storage of 130, 150, and 170 days on fruit quality (flesh
weight, soluble solids contents, titratable acidity, and firmness) of mature 'Fuji' apple fruits

Treatment

Fruit quality

Initial 7 DAT” 14 DAT 21 DAT 28 DAT
Flesh weight (% degree of initial value)
Control 100.0 a” 974 a 96.5 a 949 a 922 a
130 days
1-MCP 100.0 a 97.6 a 96.5 a 954 a 94.0 a
Control 100.0 a 98.0 a 973 a 96.8 a 96.0 a
150 days
1-MCP 100.0 a 974 a 96.5 a 949 a 92.1 a
Control 100.0 a 974 a 96.8 a 959 a 954 a
170 days
1-MCP 100.0 a 97.0 a 94.8 a 92.1 a 90.5 a
Soluble solids contents (°Brix)
Control 130 days 13.1 a 13.0 a 132 a 13.0 a 132 a
1-MCP 134 a 13.0 a 13.0 a 134 a 13.1 a
Control 13.1 a 134 a 13.1 a 133 a 13.1 a
1-MCP 150 days 134 a 13.1 a 134 a 128 a 13.1 a
Control 170 days 133 a 13.0 a 13.0 a 12.7 a 12.7 a
1-MCP 13.1 a 13.2 a 128 a 132 a 133 a
Titratable acid (%)
Control 130 days 0.25 a 022 a 0.20 a 0.18 a 0.15 a
1-MCP 027 a 0.26 a 025 a 023 a 022 a
Control 150 days 023 a 0.19 a 0.16 a 0.14 b 0.12 b
1-MCP 0.26 a 024 a 023 a 021 a 0.19 a
Control 0.19 a 0.14 b 0.12 b 0.09 b 0.07 b
170 days
1-MCP 023 a 0.20 a 0.17 a 0.15 a 0.13 a
Firmness (N)
Control 130 days 123 a 12.0 a 112 a 10.8 a 99 b
1-MCP 129 a 12.5 a 122 a 11.8 a 109 a
Control 150 days 12.1 a 112 a 10.5 a 9.8 b 88 b
1-MCP 12.6 a 12.1 a 11.8 a 114 a 10.5 a
Control 170 days 114 a 10.8 a 99 b 87 b 7.1 b
1-MCP 12.0 a 11.7 a 113 a 10.2 a 93 a

“Days after treatment.
*Mean separation within columns by Duncan's multiple range test at 5%.
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Table 2. Effect of preload with 1-MCP (1.0 uL/L, 16 h) followed by ethylene (10, 20, or 40 uL/L; 16 h) treatments on fruit
quality (flesh weight, soluble solids contents, titratable acidity, and firmness) of mature 'Fuji' apple fruits
Fruit quality
Treatment Initial 7 DAT’ 14 DAT 21 DAT 28 DAT
Flesh weight (% degree of initial value)
Control 100.0 &’ 98.7 b 96.6 b 94.1 b 92.8 b
1-MCP 100.0 a 98.7 b 974 a 95.0 a 93.8 a
1-MCP+Ethylene 10 pL/L 100.0 a 99.0 a 973 a 94.7 a 93.8 a
1-MCP+Ethylene 20 pL/L 100.0 a 99.0 a 973 a 95.1 a 94.0 a
1-MCP+Ethylene 40 pL/L 100.0 a 98.9 ab 97.1 a 94.7 a 94.0 a
Soluble solids contents (°Brix)
Control 149 a 15.0 a 153 a 15.5 ab 16.1 a
1-MCP 149 a 154 a 157 a 154 b 154 a
I-MCP+Ethylene 10 pL/L 149 a 153 a 15.6 a 159 a 16.1 a
I-MCP+Ethylene 20 pL/L 149 a 155 a 155 a 15.7 ab 159 a
1-MCP+Ethylene 40 uL/L 149 a 154 a 159 a 15.5 ab 16.0 a
Titratable acid (%)
Control 035 a 031 a 0.30 ¢ 031b 0.26 a
1-MCP 035 a 035 a 0.40 a 0.30 b 025 a
1-MCP+Ethylene 10 pL/L 035 a 033 a 0.32 be 0.36 a 0.26 a
1-MCP+Ethylene 20 pL/L 035 a 035 a 0.36 ab 032 b 023 a
1-MCP+Ethylene 40 pL/L 035 a 0.34 a 0.38 a 0.31 b 025 a
Firmness (N)
Control 17.0 a 16.7 a 164 b 158 b 156 b
1-MCP 17.0 a 167 a 16.8 ab 167 a 169 a
I-MCP+Ethylene 10 pL/L 17.0 a 16.6 a 17.0 ab 169 a 169 a
I-MCP+Ethylene 20 pL/L 17.0 a 16.7 a 172 a 168 a 169 a
[-MCP+Ethylene 40 pL/L 17.0 a 16.6 a 173 a 169 a 16.8 a

“Days after treatment.

’Mean separation within columns by Duncan's multiple range test at 5%.
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Table 3. Effect of preload ethylene (10 uL/L, 16 h) followed by ventilation (8 h, or 32 h, or 56 h) and 1-MCP treatments (1.0
uL/L, 16 h) on fruit quality (flesh weight, soluble solids contents, titratable acidity, and firmness) of mature 'Fuji'

apple fruits
Fruit quality
Treatment Initial 7 DAT 14 DAT 21 DAT 28 DAT
Flesh weight (% degree of initial value)
Control 100.0 a” 98.7 a 96.6 bc 94.1 be 92.8 ¢
Ethylene 100.0 a 983 b 96.5 ¢ 938 ¢ 925 ¢
Ethylene+8 h venti+1-MCP 100.0 a 98.6 a 96.8 ab 95.0 a 93.7 b
Ethylene+32 h venti+1-MCP 100.0 a 98.7 a 97.0 a 94.7 ab 943 a
Ethylene+56 h venti+1-MCP 100.0 a 984 b 96.9 a 94.9 ab 93.9 ab
Soluble solids contents (°Brix)
Control 149 a 15.0 a 153 a 155 a 16.1 a
Ethylene 149 a 14.8 a 152 a 154 a 154 b
Ethylene+8 h venti+1-MCP 149 a 153 a 154 a 15.7 a 159 ab
Ethylene+32 h venti+1-MCP 149 a 15.1 a 15.6 a 15.6 a 15.8 ab
Ethylene+56 h venti+1-MCP 149 a 153 a 159 a 159 a 15.8 ab
Titratable acid (%)
Control 035 a 031 a 030 b 031 a 026 a
Ethylene 035 a 034 a 0.32 ab 0.30 a 022 a
Ethylene+8 h venti+1-MCP 035 a 034 a 0.34 ab 032 a 0.26 a
Ethylene+32 h venti+1-MCP 035 a 033 a 035 a 033 a 0.26 a
Ethylene+56 h venti+1-MCP 035 a 033 a 0.34 ab 031 a 027 a
Firmness (N
Control 17.0 a 16.7 a 164 a 158 b 156 b
Ethylene 17.0 a 16.6 a 163 a 157 b 152 ¢
Ethylene+8 h venti+1-MCP 17.0 a 16.6 a 16.7 a 169 a 169 a
Ethylene+32 h venti+1-MCP 17.0 a 169 a 16.7 a 16.8 a 169 a
Ethylene+56 h venti+1-MCP 17.0 a 16.7 a 16.7 a 16.9 a 16.8 a
“Days after treatment.
’Mean separation within columns by Duncan's multiple range test at 5%.
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