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Abstract. This study was conducted to investigate the effect of 1-methylcyclopropene (1-MCP) on fruit quality
and incidence of physiological disorders for keeping freshness during marketing period in Asian pear (Pyrus
pyrifolia Nakai) ‘Wonhwang’ and ‘Whasan’. Fruits were treated with 1 uL-L" 1-MCP for 12 hours at 25C,
at two or three stages of ripeness as determined by days after full bloom (DAFB). Fruits were harvested
at 130 and 140 DAFB in early season cultivar “Wonhwang’ and 135, 145, and 150 DAFB in mid-season
cultivar “Whasan’, respectively. Fruits were stored at 25°C for 21 days and measured the flesh firmness, weight
loss, soluble solids, acidity, ethylene, respiration and severity of physiological disorders at week interval. 1-MCP
treatment to ‘“Wonhwang’ pears harvested at 130 and 140 DAFB effectively delayed firmness loss during
storage at 25°C. Untreated fruits of ‘“Wonhwang’ pears harvested at 130 DAFB showed 32.3 and 10.IN of
firmness after 14 and 21 days of shelf-life at 25°C, respectively, while those of the 1-MCP treated fruits
showed 39.4 and 33.IN during same period. In the fruits harvested at 140 DAFB, the firmness of untreated
fruit was lowered to 14.8 and 6.6N after 14 and 21 days, respectively, but those of 1-MCP treated fruit
were 35.0 and 33.3N, respectively. Whereas, 1-MCP treatment delayed firmness loss only in the fruit harvested
late (150 DAFB) in “Whasan’ pears. Higher soluble solids content and acidity during extended shelf-life were
apparent in 1-MCP treated “Wonhwang’ pears, while those of “Whasan’ pears were little changed. ‘Wonhwang’
pears showed a relatively high ethylene production (maximum 0.58 uL-L™") in the fruits harvested late than
early harvested one. “Whasan’ pears showed little amount of ethylene production regardless of extended shelf-life.
1-MCP treatment to “Wonhwang’ pears decreased respiration rate following shelf-life, 42 and 50% reduction
were observed at 14 days of shelf-life when compared with those of untreated ones harvested at 130 and
140 DAFB, respectively. No reduction of respiration rate by the treatment of 1-MCP was detected in ‘Whasan’
pears which showed considerably low respiration rate compared with ‘“Wonhwang’ pears. Harvest time influenced
the level of physiological disorders together with extension of shelf-life in both the cultivars. 1-MCP treatment
completely blocked the incidence of internal browning of ‘Wonhwang’ pears harvested at 130 DAFB, and
reduced the incidences of pithiness and core browning, while it promoted the flesh spot decay disorder regardless
of harvest time. 1-MCP treatment was of little benefit for the prevention of physiological disorders in ‘Whasan’
pears compared with those of “Wonhwang’.
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Fig. 1. Effects of 1-MCP treatment on the changes of flesh
firmness during shelf-life at 25°C in ‘Wonhwang’ and ‘Whasan’
pears harvested at different ripeness. Bars represent standard
errors of the means of 9 replicates.
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Table 1. Effects of 1-MCP treatment on fruit quality parameters during shelf-life in ‘Wonhwang’ pears harvested at different ripeness.

Harvest . Fruit quality parameters
time? 1-MCPY Shelf-life
(days) WHt. loss TSS TA C2H4 COz

(DAFB) (%) (°Brix) (%) (uL-kg'-h™"y  (mL-kg"-h™)

130 - 7 3.3 cd” 11.7 ¢ 0.19 b 0.00 a 1.79 b
- 14 43 b 115 ¢ 0.17 c 0.00 a 2.88 a
- 21 58 a 116 ¢ 0.18 bc 0.11 a 1.36 ¢
+ 7 27d 1.9 b 0.22 a 0.00 a 1.04 d
+ 14 3.8 bc 12.1 ab 0.21 a 0.00 a 161 b
+ 21 56 a 12.3 a 0.19 b 0.15 a 143 ¢

140 - 7 27d 125 a 0.18 a 0.25 a 3.06 a
- 14 37¢c 12.3 a 0.16 a 0.36 a 210 c
- 21 44 b 11.6 b 0.07 c 0.17 a 268 b
+ 7 28d 12.3 a 0.17 a 0.16 a 1.52 d
+ 14 4.0 bc 12.3 a 0.14 b 0.47 a 1.04 e
+ 21 58 a 125 a 0.16 a 0.58 a 263 b

Significance

Harvet time (A) ek *kk *kk dkk kK

1-MCP (B) NS o E NS o

Shelf- life (C) x NS o NS *

A x B o NS NS NS *

A x C NS * *kk NS ek

B x C * *k *kk NS kK

AxBxC NS NS i NS *

“Fruits were harvested at 130 or 140 days after full bloom (DAFB) and stored for 21 days at 25C. All fruits were pre-conditioned

at 25C for 2 days before 1-MCP treatment.

Y1-MCP was treated at the level of 1.0 uL-L'1 for 12 hours at roon temperature.

*Mean separation within columns of each harvest time by Duncan’s multiple range test at 5% level. Statistical analyses were
'j)erformed with SPSS software package v.13.0 for windows (SPSS Inc. 2004).

5" "Indicate non-significant and significant differences at P < 0.05, P < 0.01, or P < 0.001.
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Table 2. Effects of 1-MCP treatment on fruit quality parameters during shelf-life in ‘Whasan’ pears harvested at different ripeness.

HarVZeSt , Shelf-life Fruit quality parameters
time 1-MCP (days) Wt. loss TSS TA CeHs co;
(DAFB) (%) (°Brix) (%) (uL-kg'-h™y  (mL-kg'-hT)
135 - 7 31 ¢ 115 d 0.14 ab 0.00 a 0.33d

- 14 53 b 122 b 0.14 ab 0.00 a 1.39 ab

- 21 72 a 12.6 a 0.14 ab 0.37 a 0.49 a

+ 7 30c 118 ¢ 0.15 a 0.00 a 1.00 c

+ 14 53 b 11.3 d 0.14 ab 0.37 a 1.32 abc

+ 21 71 a 124 ab 0.13 b 0.25 a 1.12 bc
145 - 7 29c¢ 12.6 ¢ 0.14 ab 0.14 a 037 ¢

- 14 59 b 125 ¢ 0.15 a 0.15 a 1.52 a

- 21 76 a 131 b 0.13 b 0.00 a 1.45 ab

+ 7 29¢ 12.2 d 0.14 ab 0.09 a 1.18 b

+ 14 50 b 12.7 ¢ 0.14 ab 0.10 a 151 a

+ 21 74 a 13.3 a 0.13 b 0.06 a 1.30 ab
150 - 7 30c 134 ¢ 0.12 a 0.08 a 0.36 ¢

- 14 54 b 133 ¢ 0.11 a 0.07 a 0.98 b

- 21 7.5 a 14.4 a 0.09 b N.D" N.D

+ 7 30c 13.5 bc 0.11 a 0.05 a 1.06 ab

+ 14 50 b 13.7 b 0.12 a 0.05 a 1.34 ab

+ 21 75 a 143 a 0.09 b 0.09 a 1.38 a
Significance
Harvest time (A) NS o b NS NS
1-MCP (B) NS NS NS NS ok
Shelf-life (C) o o ok NS Hxk
A xB NS o NS NS NS
AxC NS NS * NS NS
BxC NS NS NS NS ek
AxBxC NS b NS NS NS

“Fruits were harvested at 130 or 140 days after full bloom (DAFB) and stored for 21 days at 25C. All fruits were pre-conditioned

at 25C for 2 days before 1-MCP treatment.

Y1-MCP was treated at the level of 1.0 uL-L™ for 12 hours at room temperature.
*Mean separation within columns of each harvest time by Duncan’s multiple range test at 5% level. Statistical analyses were performed
with SPSS software package v.13.0 for windows (SPSS Inc., 2004).

L"SData were not detected by fruit decay.
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Fig. 2. Effects of 1-MCP treatment on the incidence of physiological disorders during shelf-life at 25C in ‘Wonhwang’ pears harvested
at different ripeness. Bars represent standard errors of the means of 9 replicates.
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