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Abstract

The purpose of this study was to investigate the effects of cold storage and 1-methylcyclopropene (1-MCP) treatment
on fruit quality and storage potential of 'Summer Prince' and 'Summer King' apples. The fruits were treated with
1-MCP at a concentration of 1 pL/L for 18 h immediately after harvest, and stored for up to 6 months under
cold storage (0°C). The fruit quality during cold storage showed that the loss of flesh firmness of untreated fruits
was remained at 70 N for 'Summer Prince' apple up to 4 months and 60 N for 'Summer King' apple up to 2
months, and reduced down than those results after that. In 1-MCP treatment, both cultivars maintained flesh firmness
over 70N even after 6 months of storage. Titratable acidity of untreated fruits decreased to 0.32% (‘Summer Prince’)
and 0.31% (‘Summer King’) for up to 3 months, but 1-MCP-treated fruits still remained at 0.33% and 0.30%
for up to 4 months of storage. Intermal ethylene concentration (IEC) of untreated fruits was increased after one
month in both cultivars, but IEC of 1-MCP-treated fruits was significantly lower than that of untreated fruits. Skin
greasiness did not occur at all. Fruit weight loss and peel color variables (L*, a*, b*) tended to a little increase
during cold storage. In case of 'Summer Prince' apples, 1-MCP-treated fruits exhibited a reduced weight loss and
delayed change in redness (a*). Therefore, this study suggested that the storage potential of ‘Summer Prince’ and
‘Summer King’ apples at cold storage was estimated at 3 and 2 months, respectively, but this potential would
increase for up to 4 months with 1-MCP treatment in both cultivars.
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Fig. 1. Morphological characteristics of ‘Summer Prince’ and ‘Summer King’ apples.
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Atago Co., Ltd., Tokyo, Japan)E ]88t S35} 1, 4F
ko 292 A 7](DL-15, Mettler Toledo Co., Greifensee,
Switzerland) & AF8-3t] 5 5 mLell S/ 45 mLE
Z7}¥3k 5 01 N NaOHE pH 8.1714] 213 3 Alaprko g
ghabstslth o] ARES A S SHT &
A7t A5o] MsE S ste] WEEE e
Atk 2] g Y o= T 0, vl ok n|EAE
1, ozt mEAR 2, v|EAE 3, Bol| nEAH 4, vi¢-
ol mEAY 52 FEste #eFor Frksta
(Dadzie %5, 1995). 18] 31, 3] ] A== A 2A|(CR-210,
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LHA of Sl 3l 2hAEk

WA o2 @l 2-A 2KInternal ethylene concentration, IEC)
= 19 Aol IS Al 7ol H-2207T)elA
HEFES FIN £ FAPIE A 283 7909
Adsted A lA 1 mL gas AlEE AF g 5 FID(flame
ionization detector)E 7423t gas chromatograph(GC2010,
Shimadzu Co., Kyoto, Japan)E- ©]-&3l] %3}
Z71-& Porapak Q(80/100 2 m, Youngin Frontier, Seoul,
Korea) column ©]-8-3}91 ™ injector temperature 200C,
oven temperature 90C, detector temperature 200°C 2 237 &}
%332, carrier gas= He, flow rate= 25 mL/min®Z &}$3 T}
WA ofldall RS 7] A S 1HHR R Sfo 157)
o HAE gdoz HAASH T

1=}
A

SHEA
EAEA S SPSS TR I1#(IBM SPSS Statistics 20,
SPSS Inc., Armonk, NY, USA)S- ©]-&3le] ANOVA Z 3}

A F 3 2 FEUE Duncan TR OE $45
ol
AR

FEA IEED 54 B Table 13} 2o} A=
229 w7 Abzte] Hi #2747} 2282 g7} 186.4
gO & FTTEA AAIG Zhgol| Hlste] ZAAAIRE o=

Al ek Aful A1 folo] whE At dAdtE ok e
3 AW EZY s A ArE 777 N, 7HEA nFE
ke 113 °Brix, AF - 0.55%, IECE 1.3 pl/Lo| 31,
A7 o] Az 778 N, 714 13 E FPe
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(Table 1, Fig. 1).
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Table 1. Fruit quality attributes of ‘Summer Prince’ and ‘Summer King’ apples at harvest

Fruit weight Flesh firmness

Soluble solids Internal ethylene

Titratable acidity

Cultivars content concentration
() (N/ $ 11mm) (‘Brix) (%) (uL/L)
Summer Prince 228.2+8.6" 77.7£1.3 11.3£0.2 0.5540.01 1.3+0.3
Summer King 186.4+3.8 77.8+£0.7 13.4+0.1 0.39+0.01 9.342.3
Sunny side region Background region
L* a* b* L* a* b*
Summer Prince 57.4+1.3 -4.5+2.8 24.6+1.1 64.7+0.4 16.9+0.2 29.4+0.2
Summer King 65.4+0.5 -93+1.1 29.240.3 65.3+0.5 14.4+0.4 29.5+0.2

YAIl values are expressed as meantstandard error (n=15).
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Fig. 2. Effects of 1-methylcyclopropene (1-MCP) treatments on flesh firmness, internal ethylene concentration (IEC), and greasiness in

‘Summer Prince’ and ‘Summer King’ apples during cold storage.

All values are expressed as meant+SE of triplicate determinations. Different superscripts within the column are significantly different at p<0.05

by Duncan’s multiple range test.
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Fig. 3. Effects of 1-methylcyclopropene (1-MCP) treatments on titratable acidity (TA), soluble solids content (SSC), and weight loss

in ‘Summer Prince’ and ‘Summer King’ apples during cold storage.

All values are expressed as meant+SE of triplicate determinations. Different superscripts within the column are significantly different at p<0.05

by Duncan’s multiple range test.
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Fig. 4. Effects of 1-methylcyclopropene (1-MCP) treatments on peel color variables of sunny side and background region in ‘Summer

Prince’ and ‘Summer King’ apples during cold storage.

All values are expressed as meantSE of triplicate determinations.

Different superscripts within the column are significantly different at p<0.05 by Duncan’s multiple range test.
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