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Comparison of Fruit Maketability at Various Temperature Environment
in Asian Pear ‘Jinhwang’ Treated with 1-Methylcyclopropene

Ug-Yong Lee', Jin-Ho Choi', Yoon-Kyung Kim', Kwang-Suk Oh?, Sung-Ju Kim?, and Jong-Pil Chun**

!Pear Research Institute, National Institute of Horticultural & Herbal Science, Rural Development Administration,
Naju, 58216, Korea
’Dept. of Horticulture, Chungnam National University, 99 Daehak-ro, Daejeon 34134, Korea

Abstract. We evaluated the fruit quality and the incidence of physiological disorders in Asian pear (Pyrus pyrifolia
Nakai) cultivar 'Jinhwang' treated with 1-methylcyclopropene (1-MCP, 1.0pL-L™") under different temperature condi-
tions to determine appropriate shelf-life period. The postharvest application of 1-MCP in ‘Jinhwang’ pears showed
positive effects at all storage temperature (18, 25 or 30°C) with regard to flesh firmness, marketable fruits (>20N)
only attainted with 1-MCP treated fruit after 21 days of shelf-life. A high incidences of physiological disorders and
of fruit decay rates were obvious in the fruits distributed at 30°C and low incidence of physiological disorders includ-
ing core browning and mealiness were attained at the fruits treated with 1-MCP when we compared with untreated
control. The production of ethylene and respiration rates increase coincide with elevated distribution temperature.
High respiration rates were obvious in the control fruits, it reached approximately two times higher than the that of 1-
MCP treated one regardless of market temperature. These results demonstrated that the application of 1-MCP, espe-
cially at high temperature market condition, represented as an effective postharvest technique for newly developed

Asian pear ‘Jinhwang’.

Additional key words : core browning, ethylene, firmness, 1-MCP, pear
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Table 1. Effects of postharvest 1-MCP (1.0pL-L™") treatment and distribution temperature on fruit quality indices during 28 days of shelf-
life in ‘Jinhwang’ pears.

Fruit quality indices

Temperature 1-MCP* Shelf-life - - - —
Q) (days) Weight loss Firmness Solule solids Acidity
(%) (N) (°Brix) (%)
- 7 1.7d 29.0b 12.6 be 0.162 a
- 14 28¢ 18.0¢ 13.0 ab 0.145 abc
- 21 3.6b 144d 133a 0.154 ab
- 28 51a 13.0d 12.9 ab 0.127 ¢
18 + 7 1.5d 31.9 ab 12.6 be 0.161 ab
+ 14 27¢ 33.1a 125¢ 0.151 ab
+ 21 35D 31.5ab 12.9 ab 0.156 ab
+ 28 53a 21.0¢ 13.0 ab 0.141 be
- 7 2.8d 33.1a 12.9 cde 0.144 b
- 14 46d 20.7b 12.7 de 0.158 a
- 21 6.4c 12.7b 133 ab 0.143 b
5 - 28 92b 10.5d 13.1 bed 0.129 ¢
+ 7 2.8d 30.6a 13.1 bed 0.148 ab
+ 14 47d 319a 127 0.159 a
+ 21 6.6c 29.6 a 13.3 abc 0.152 ab
+ 28 10.0a 15.1c¢ 13.6a 0.128 ¢
- 7 3.6de 29.1 ab 13.1b 0.140 ¢
- 14 51c 2340 126 ¢ 0.143 be
- 21 8.8a 127¢ 133 ab 0.105d
30 ) > ) ) ) )
+ 7 23e 29.7 a 13.1b 0.154 ab
+ 14 44 cd 299a 13.1b 0.157 a
+ 21 7.0b 24.9 ab 134 a 0.130 ¢
+ 28 9.7 a 155¢ 133 ab 0.114d
ANOVA*
Temperature (A) oAk NS kak kok
1-MCP (B) * sokk NS Kk
A X B sksksk k% kK ok *
A X C skeksk * * kokok
BxC NS ok * NS
AxBxC NS NS NS NS

?1-MCP was treated at the level of 1.0uL-L" for 12 hours at room temperature.
YDifferent letters represent statistical significance within each temperature by Duncan’s multiple test at 5% level.
NS, *, #* *** indicate not significant, significant difference at P<0.05, 0.01 or P<0.001, respectively.

FETNN 27k Eo Zlow] LMCPHEIRckE T ol FAEWA AAHoE Paste 2P nylon
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Table 2. Effects of postharvest I-MCP(1.0uL-L™") treatment and distribution temperature on fruit color difference during 28 days of shelf-

life in ‘Jinhwang’ pears.

Color difference

Tem(;zecr?ture 1-MCP* S}(lggl ll)fe - - - =
- 7 65.83 be” 9.29d 40.63 cd 77.17b
- 14 66.78 a 11.19b 41.24 be 74.82d
- 21 66.30 a 13.00 a 42.11a 7288 ¢
- 28 65.95 abc 1349 a 41.75 ab 72.10 e
18 + 7 64.95d 8.02¢ 40.20d 78.74 a
+ 14 65.38 cd 9.56 cd 40.60 cd 76.80 be
+ 21 65.83 bc 10.46 be 41.27 be 75.79 cd
+ 28 66.20 abc 12.60 a 41.71 ab 7325 e
- 7 64.70 cd 8.9 cd 39.85¢ 7744 a
- 14 66.46 a 11.8b 41.12 ab 74.00 b
- 21 65.70 abc 13.6 a 41.60 a 71.90 ¢
55 - 28 64.38 d 14.53 a 4173 a 70.81 ¢
+ 7 65.17 bed 8.6d 3994 ¢ 7790 a
+ 14 65.73 be 9.7c¢ 40.71 b 76.66 a
+ 21 65.15 bed 11.8b 41.10 ab 74.02 b
+ 28 64.45d 1425 a 41.19 ab 70.92 ¢
- 7 65.73 a 9.73 cd 40.98 a 76.71 ab
- 14 63.92 a 11.73 b 3894 a 73.25¢
- 21 45.80d 9.53 cd 19.30 ¢ 62.18 f
30 ) > ) ) ) )
+ 7 64.52 a 8.76 d 40.04 a 77.78 a
+ 14 64.70 a 10.73 be 40.84 a 7522 b
+ 21 64.25a 14.05 a 40.94 a 71.07d
+ 28 57.00 b 13.34 a 32.50 b 66.74 ¢
ANOVA*
Temperature (A) R EE EEES Hokok
Shelf-life (C) Kok ks ok Hokk
A X B keksk kkok kkok kkk
A X C koK ok kk skskok skkok
B X C ksksk kkok kkok kkk
AXBXC kokk skkok skskok skskok

2]-MCP was treated at the level of 1.0uL-L™! for 12 hours at room temperature.
Different letters represent statistical significance within each temperature by Duncan’s multiple test at 5% level.
¥xkk** indicate significant difference at P<0.01 or P<0.001, respectively.
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Fig. 1. Effect of postharvest 1-MCP (1.0pL-L™") treatment and distribution temperatures on fruit core browning during 28 days of shelf-
life in ‘Jinhwang’ pears. Disorder index is the average of the severity indexes (graded using a scale from 0 to 5) of individual fruits.
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Fig. 2. Effect of postharvest 1-MCP (1.0uL-L™") treatment and distribution temperatures on fruit mealiness during 28 days of shelf-life in
‘Jinhwang’ pears. Disorder index is the average of the severity indexes (graded using a scale from 0 to 5) of individual fruits.
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opdt 22 wije] A WA Aol FIs
247 JdEdy FE Aol BHo] = Aow
#2 UTHLee et al., 2016). 25 F%5 Z 9]
gl 585 WHIlE ZARIAHFig. 3, 4).
AL 5= wet ol veht 71E
9] Hy9l fARE A¥E RY=d(Kitamura et al.,
1981), 18°C fraT7olx FAHge AF 825
02uL-kg’h'ollem, 1-MCPAE& 0.1uLkg'h'Z A
o] "hAYS- 3R] )Tt whHH, 25°Ce] FAEFME
5 10¢5E 0.1pLkglhlold Azbsle] HrHow &
7kl #5 25¥9=  0.7ulkg b7k AEEAC
I-MCP &7 5% 2097H4] 0.1pLkg h'E wj$- ot
< FEs AR BiE 221 30°C fETelAe
e 5YTFE 03uLkgh'o]l HEHNCH, F5 208
$oll= 0.8uLkg™h! 714 AEEJATE 183l 1-MCPA
ITE 5 10935E ddalo] AEE7] AlRksk]
5 259%9e 1.5uLkg " h 7K = BAES HA=
ol 1-MCPAE] 2] ofjdall vk =38 25°C o)de] 2
Lo FAETY 50% 5ol HEHTHFig. 3).
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Fig. 3. Effect of postharvest 1-MCP (1.0uL-L™") treatment and distribution temperatures on ethylene production rate during 28 days of

shelf-life in ‘Jinhwang’ pears.
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Fig. 4. Effect of postharvest 1-MCP (1.0pL-L"") treatment and distribution temperatures on respiration rate during 28 days of shelf-life in
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Fig. 5. Change of postharvest 1-MCP (1.0uL-L™") treatment and distribution temperatures on fruit appearance during 28 days of shelf-life

in ‘Jinhwang’ pears. Abbrebiation: DAS, Day after storage.
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Sh= oy Agol ot o] A (Getinet et al.,
2008)7F To] low Iu S v FF T AT ¢
olg Hijell tigh A 71kt F A A2l digh
55 A3t ¥kS(Lee et al, 2016) L TREY A &
d %5 (Hong et al., 20044 HAR|= sFHsIe} £
AR BES-S Hole Aow FdE Q)
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AT} WHA, 30°Colx= FAETY] A f% 1445 H
Ao Qe Z WSt A Ayt dwse S
HYom f% 28YUclle= Hale] Rojz I3 B0 &
7Fs 3ttt 1-MCPAElT= 5 219 74 £j#e] ¥
3 BAEA] ko 28Ad] o]z Ao} Fujjziy}
ASh= 5 1-MCP A& 2004 5 U FA 9
HEAS AR 89 Zog gEo] )
P 53] FHoMol T IfE AYoR =3}
o] AgHoz HES 4 e FF T XA
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