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Abstract

This study was conducted to elucidate the effects of different storage temperatures on fruit quality attributes and
storage disorders in cold-stored 'Hongro' apples. 'Hongro' apples were harvested from two different regions-VMungyeong,
Gyeongsangbukdo, and Geochang, Gyeongsangnamdo, -and then stored for 4 months at 0°C and/or 4°C, respectively.
Fruit firmness and titratable acidity of ‘Hongro’ apples were decreased during cold storage but there were no significant
differences between storage temperatures. Moreover, storage at different temperatures did not influence the soluble
solids content of ‘Hongro’ apples from the two regions during cold storage. However, the intemal ethylene concentration
of ‘Hongro’ apple was increased at 4C relative to that at 0°C, regardless of the harvested regions. In addition,
the greasiness (wax) index of fruit in both regions increased at 4°C, compared with at 0°C. The incidence of fruit
peel disorder was higher at 0C (8.1-9.4%), than at 4°C (1.3-4.7%) after 4 months of storage. Moreover, the four
pathogens isolated from the symptomatic fruit peel were identified as Penicillium sp., Alternaria sp., Phoma sp.,
and Botryosphaeria dothidea. Therefore, to more effectively suppress fruit peel disorder, it is more effective to
store ‘Hongro’ apple at 4°C rather than at 0°C.
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Fig. 1. Fruit peel disorder showing hollow-relief shape newly observed in ‘Hongro’ apple.
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Table 1. Fruit quality attributes in two regions ‘Hongro’ apples at harvest

Soluble solids  Internal ethylene

Fruit peel Hunter’s

Regions Fruit (;x)feigh t Tﬁig lf ms)s Titratatg%acidity content concentration Grfég.%r;ess disorder Value
("Brix) (uL/L) (%) a
Mungyeong 291.0+20.3 71511 0.19+0.01 1391028 1.310.32 0.20:0.12 0.0£0.0 2451091
Geochang 3347220 68.0£0.5 0.180.00 12.610.07 14.842.23 0.00+0.00 0.0£0.0 24.2+0.37
Significance Ns? * NS * NS NS NS

UNS,*** non-significant or significant at p<0.05 or p<0.01, respectively.
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Fig. 2. Effects of different storage temperature on firmness,
titratable acidity, and soluble solids content in cold-stored ‘Hongro’
apples at Mungyeong and Geochang regions.

Mean separation within columns by Duncan’s multiple range test at p=0.03.
All values are expressed as meantSE (n=15).
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Fig. 3. Effects of different storage temperature on internal ethylene
concentration (IEC) and fruit peel greasiness in cold-stored
‘Hongro’ apples at Mungyeong and Geochang regions.
Greasiness index: 0, no slippery; 1, very low slippery; 2, low slippery; 3, middle slippery;
4, high slippery; 5, very high slippery.
Mean separation within columns by Duncan’s multiple range test at p=0.05.
All values are expressed as meantSE (n=15).
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Fig. 4. Effects of different storage temperature treatments on fruit
peel disorder rate in cold-stored ‘Hongro’ apples at Mungyeong
and Geochang regions.

Mean separation within columns by Duncan’s multiple range test at p=0.05.
All values are expressed as meantSE (n=120).
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Penicillium sp. Alternaria sp. Phoma sp. Botryosphaeria
dothidea

Fig. 5. Morphological characteristics of several pathogens from fruit peel disorder in cold-stored ‘Hongro’ apples.
Gene number in NCBE Penicillium sp. (MH865544), Alternaria sp. (MG827168), Phoma sp. (KR708991), Botryosphaeria dothidea (MG595271).

0T 4T
g g
T =
e °
= 4
= =)
=z » =z »
& g 2 £
2 E o % E ¢ O
& & & -
Mungyeong Greasiness
Fruit peel disorder
Firmness
SSC
TA
Geochang Greasiness
Fruit peel disorder
Firmness
SSC
TA

- 0 1
Fig. 6. Pearson correlation coefficient (r) for fruit quality attributes in different storage temperature in cold-stored ‘Hongro’ apples at

Mungyeong and Geochang regions.
Red and blue indicate positive and negative correlation between the fruit quality attributes, respectively. Asterisks (* or **) indicate statistically significant correlation at p<0.03,
or p<0.01, respectively.
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