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Response of 1-methylcyclopropene Treatment on Early season ‘Hanareum’
and Mid-season ‘Manpungbae’ Asian Pears (Pyrus pyrifolia Nakai)

Ug-Yong Lee', Kwang-Suk Oh?, Tae-Min Bae?, and Jong-Pil Chun®*

!Pear Research Station, National Institute of Horticultural & Herbal Science, Naju 520-821, Korea
’Dept. of Horticulture, Chungnam National University, Daejeon 305-764, Korea

Abstract. This study was conducted to investigate the effect of 1-methylcyclopropene (1-MCP), a known ethylene
action inhibitor, on fruit quality and incidence of physiological disorders during simulated marketing period in Asian
pears (Pyrus pyrifolia Nakai) of early-season cultivar 'Hanareum' and mid-season cultivar ‘Manpungbae’. Flesh firm-
ness was decreased abruptly at 15 days after shelf-life in untreated fruit of early-season cultivar ‘Hanareum’ which
showed less than 19N, although those of 1-MCP-treated fruits were kept high value (>28N) during 15 days of shelf-
life. However, there were no distinct firmness changes during 30 days of shelf-life in mid-season cultivar "Manpung-
bae' pear. Two pear cultivars did not show any considerable differences in quality indices such as soluble solids con-
tent, titratable acidity and skin color during the shelf-life regardless of 1-MCP treatment. The reduction of ethylene
production level by 1-MCP treatment did not appeared in ‘Hanareum’ pear. Meanwhile, 1-MCP treated ‘Hanareum’
pears showed significantly low respiration rate during shelf-life. On the other hand, the inhibitory effect of 1-MCP
was not remarkable in mid-season ‘Manpungbae’ pears. 1-MCP treatment completely blocked the incidence of phys-
iological disorders including core browning and mealiness symptom during shelf-life only in early-season
‘Hanareum’ pears, and reduced considerably the pithiness disorder regardless of 1-MCP concentration. Conse-
quently, we concluded that the treatment efficacy of 1-MCP is largely cultivar-dependent and the use of 1pL-L™" 1-
MCP was recommended for the keeping quality and the prevention of physiological disorders only in early-season
Asian pear ‘Hanareum’.

Additional key words: ethylene, firmness, physiological disorder, respiration
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Table 1. Effects of postharvest 1-methylcyclopropene treatment on the changes of quality indices during 15 days of shelf-life in

‘Hanareum’ pears (Pyrus pyrifolia Nakai).

Shelf-life Treatment” Quality indices
(Days) 1-MCP (uL-L) Wt loss (%) Fir(“;gess ("F]gsrisx) Ac(f,jli)ty ATciSdSiiy
0 2.54 & 29.7 a 12.1 ab 0.06 a 215.1a
5 1 2.74 a 29.7 a 124 a 0.06 a 1942 a
2 2.60 a 305a 119b 0.06 a 195.6 a
0 432a 26.5b 1140 0.05a 223.6a
10 1 4.05 ab 30.1a 12.6 a 0.06 a 218.1a
2 3.94b 29.6 a 12.6a 0.06 a 211.5a
0 827 a 189b 11.7b 0.04 a 285.4 a
15 1 8.67 a 284 a 124 a 0.05a 2742 a
2 8.61 a 29.6 a 125a 0.04 a 279.2 a
ANOVA*
1-MCP(B) NS ok ok *x NS
A*B NS ook ok NS NS

21-MCP was treated at the level of 0, 1, or 2uLL™" for 12 hours at room temperature.
Different letters represent statistical significance within column by Duncan’s multiple range test at 5% level.
NS, ** *** indicate non-significant and significant difference at P<0.01, P<0.001, respectively.
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Table 2. Effects of postharvest 1-methylcyclopropene treatment on the changes of quality indices during 30 days of shelf-life in ‘Man-

pungbae’ pears (Pyrus pyrifolia Nakai).

Shelf-life Treatment” Quality indices
(Days) I-MCP (uL-L™) Wt loss (%) Fir(“ﬁ“)ess (;gsrisx) Afi/‘:;ty ATCiSdSiiy
0 2729 329a 12.1ab 0.10 117.9 b
0.5 261 a 329a 124a 0.09 b 13182
10 1 2622 343a 123a 0.10 121.0 b
2 270 344a 11.9b 0.10 ab 124.1b
0 419a 282a 124a 0.08 b 157.6 2
. 0.5 3942 314a 12.1a 0.10 1274 b
1 4182 320a 124a 0.09 a 131.7b
2 425a 31.0a 123a 0.08 b 1563
0 7.30 ab 204a 12.7 ab 0.10 12702
0.5 7.00 b 202a 13.1a 0.09 a 141.1 a
30 1 7.25 ab 214a 12.6 b 0.09 a 1350
2 7.80 212a 13.0 ab 0.10 131.1
ANOVA*
1-MCP(B) o NS NS NS NS

?1-MCP was treated at the level of 0.5, 1.0, 2.0uLL™" for 12 hours at room temperature.
Different letters represent statistical significance within column by Duncan’s multiple range test at 5% level.
NS, *, #* *** indicate non-significant and significant difference at P<0.05, P<0.01, P<0.001, respectively.

Table 3. Effects of postharvest 1-methylcyclopropene treatment on the changes of color difference during 15 days of shelf-life in

‘Hanareum’ pears (Pyrus pyrifolia Nakai).

Shelf-life Treatment” Color difference
(Days) 1-MCP (uL-L™h L a’ b* H°
0 65.1a" 10.6a 40.6 a 754 b
5 1 652a 10.0b 409 a 76.4 a
2 64.8 a 10.2 ab 40.5a 75.9 ab
0 653 a 113 a 40.7 a 745 a
10 1 64.5b 11.7a 40.8 a 74.0 a
2 652a 114a 409 a 745 a
0 63.7a 123 a 39.8b 729 a
15 1 642 a 123 a 40.7 a 733 a
2 643 a 122a 40.5a 733 a
ANOVA*
1-MCP(B) NS NS ** NS
A*B NS NS * NS

1-MCP was treated at the level of 0.5, 1.0, 2.0uLL"™" for 12 hours at room temperature.
YDifferent letters represent statisticfal significance within column by Duncan’s multiple range test at 5% level.
NS, *, #* *** indicate non-significant and significant difference at P<0.05, P<0.01, P<0.001, respectively.
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Table 4. Effects of postharvest 1-methylcyclopropene treatment on the changes of color difference during 30 days of shelf-life in ‘Man-

pungbae’ pears (Pyrus pyrifolia Nakai).

Shelf-life Treatment” Color difference
(Days) 1-MCP (uL-L™) L’ a' b H°
0 623 a 124a 388a 723 a
0.5 62.2a 122 a 38.8a 725 a
10 1 62.5a 11.8a 388a 73.0a
2 62.5a 123 a 38.6a 724 a
62.3 ab 149a 38.6a 69.0b
0.5 629a 14.0 ab 38.7a 70.1 ab
20 1 62.5 ab 13.8b 385a 703 a
2 62.0b 14.2 ab 385a 69.8 ab
0 62.5a 16.0a 389a 67.7a
30 0.5 62.5a 16.5a 39.0 a 67.1a
1 62.1a 16.1 a 386a 673 a
2 62.5a 16.0 a 39.0 a 67.7 a
ANOVA*
Shelf-life(A) NS *rE NS *rx
1-MCP(B) NS NS NS NS
A*B NS NS NS NS

?1-MCP was treated at the level of 0.5, 1.0, 2.0uLL™" for 12 hours at room temperature.
Different letters represent statistical significance within column by Duncan’s multiple range test at 5% level.
*NS, *** indicate non-significant and significant difference at P<0.001, respectively.
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Table 5. Effects of postharvest 1-methylcyclopropene treatment on the severity of physiological disorder during 15 days of shelf-life in

‘Hanareum’ pears (Pyrus pyrifolia Nakai).

Shelf-life Treatment” Physiological disorder
(Days) l-MC_I]’ Core browning Pithiness Mealiness
(uL-L™) (Index, 0~5) (Index, 0~5) (Index, 0~5)
0 0.0 1.7a 0.0
5 1 0.0 19a 0.0
2 0.0 I.la 0.0
0 0.0 19a 0.1a
10 1 0.0 1.6 ab 0.0a
2 0.0 1.5b 0.0a
0 0.8 a 2.0a 12a
15 1 0.0b 1.7b 0.0b
2 0.0b 1.6b 0.0b
ANOVA*
Shelf-life(A) ok NS HEE
1-MCP(B) sk * Hkok

?1-MCP was treated at the level of 0.5, 1.0, 2.0uLL™" for 12 hours at room temperature.
Different letters represent statistical significance within column by Duncan’s multiple range test at 5% level.
NS, *, ** *** indicate non-significant and significant difference at P<0.05, P<0.01, P<0.001, respectively.

Table 6. Effects of postharvest 1-methylcyclopropene treatment on the severity of physiological disorder during 15 days of shelf-life in

‘Manpungbae’ pears (Pyrus pyrifolia Nakai).

Shelf-life Treatment” Physiological disorder
(Days) 1-MCP Core browning Internal browning Pithiness
ays (UL-L™) (Index, 0~5) (Index, 0~5) (Index, 0~5)
0 1.4 ab¥ 0.0 0.0
0.5 0.7b 0.0 0.0
10
1 1.8a 0.0 0.0
2 0.8b 0.0 0.0
0 1.8a 0.0 0.0
0.5 12a 0.0 0.0
20
1 1.8a 0.0 0.0
1.8a 0.0 0.0
0 22a 0.1a 1.9a
0.5 24a 0.0a 23a
30
1 1.8a 0.0a 1.9a
2 23a 0.0a 2.1a
ANOVA*
Shelf-life(A) Hokk NS ok
1-MCP(B) NS NS NS
A*B NS NS NS

?1-MCP was treated at the level of 0.5, 1.0, 2.0uLL™" for 12 hours at room temperature.
Different letters represent statistical significance within column by Duncan’s multiple range test at 5% level.
NS, *** indicate non-significant and significant difference at P<0.001, respectively.
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