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Transportation and Distribution Temperatures Affect Fruit Quality
and Physiological Disorders in ‘Wonhwang’ Pears
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Abstract. “Wonhwang’ pear (Pyrus pyrifolia Nakai) often showed physiological disorder and quality deterioration
during long-term storage and shelf life although this cultivar has the advantage of a good appearance and
better taste for overseas exportation. This study was conducted to investigate the effect of temperature during
transportation and continuing market temperature on fruit quality, and the occurrence of physiological disorder
to set up the appropriate transportation and distribution temperatures in the fruits harvested at different times.
Unripe fruits harvested 120 days after full bloom maintained higher firmness until 21days of shelf life at
both 18 and 25°C than late harvested ones. Otherwise, ripe fruits harvested 130 days after full bloom showed
high incidence of mealiness breakdown of flesh tissues in 21 days of shelf-life at 25°C of market temperature,
but not in the fruits stored at 18°C. Late harvested fruits showed much severe physiological disorders when
compared with early harvested ones that showed relatively lower respiration rates. Fruit quality parameters
were more highly affected by market temperature than transportation temperature. Results showed that unripe
fruits harvested at 120 days after full bloom maintains high marketability until 21 days of shelf-life, while
the maximum shelf-life of ripe fruits harvested 130 days after full bloom will be considered at within 7 days.
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Table 1. Effects of transport and distribution temperatures on fruit quality indices during shelf life in early-harvested ‘Wonhwang’

pears.

Temp (C) during Shelf life Weight loss Firmness ssc TA

transport’ distribution (days) (%) (N, 8 mmo) (°Brix) (%)

- - - - 40.5 10.7 0.19

1 18 7 40 ¢ 39.6 ab 11.8 a 0.19 a
25 55 a 371 ¢ 116 a 0.19 a

5 18 46 b 37.3 bc 11.6 a 0.20 a
25 5.8 a 39.8 a 11.7 a 0.20 a

1 18 14 4.2 d 39.2 a 11.8 ab 0.20 ab
25 6.7 b 375 a 11.5 bc 0.21 a

5 18 50 ¢ 37.8 a 115¢c 0.19 ab
25 8.0 a 389 a 12.0 a 0.19 b

1 18 21 55¢ 39.7 a 116 b 0.19 a
25 9.0 b 285 b 123 a 0.20 a

5 18 59 ¢ 379 a 12.3 a 0.19 a
25 10.0 a 194 ¢ 121 a 0.20 a

ANOVA*

Distribution temp. (A) b b NS NS

Shelf life (B) bl bl ol NS

(A) X (B) *kk *khk *k%k NS

“Fruits were harvested at 120 days after full bloom and transported for 28 days as a simulated exportation at two temperature

reglmes

YDifferent letters represent statistical significance within each shelf-life by Duncan’s multiple range test at 5% level.

XNS sxx
’
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indicate non-significant and significant differences at P<0.001.
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Table 2. Effects of transportation and distribution temperatures on fruit quality indices during shelf life in ‘Wonhwang’ pears harvested

at optimum maturity.

Temp (C) during Shelf life Weight loss Firmness ssc TA
transport” distribution (days) (%) (N, 8 mmo) (°Brix) (%)
- - - - 37.7 12.4 0.17
1 18 7 35¢ 34.0 a 12.7 a 0.17 a
25 47 b 33.8 a 13.0 a 0.18 a
5 18 3.7c 346 a 13.0 a 0.18 a
25 54 a 315 b 129 a 0.17 a
1 18 14 40 c 325 a 126 ¢ 0.17 ab
25 7.2 a 251 ¢ 134 a 015 b
5 18 45 b 324 a 12.8 bc 0.18 a
25 7.7 a 28.7 b 13.1 ab 017 a
1 18 21 4.7 ¢ 29.5 a 12.8 a 0.16 a
25 93 c 151 b 12.7 a 017 a
5 18 52 b 31.7 a 12.8 a 0.18 a
25 10.5 a 178 b 12.8 a 0.18 a
ANOVA*
Distribution temp. (A) o b * NS
Shelf life (B) o ol ol NS
(A) X (B) *kk *kk * NS

“Fruits were harvested at 130 days after full bloom and transported for 28 days as a simulated exportation at two temperature

reglmes

YDifferent letters represent statistical significance within each shelf-life by Duncan’s multiple range test at 5% level.

XNS % %%

indicate non-significant and significant differences at P<0.05 or P<0.001, respectively.
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Table 3. Effects of transportation and distribution temperatures on skin color difference, ethylene and respiration rate during shelf
life in early-harvested ‘Wonhwang’ pears.

Temp (C) during Shelf life L+ a* Hue angle Ethylene Respiration

transport® distribution (days) (ML-kg -hr’)  (mL-kg -hr")

- - - 60.9 05 90.8 0.00 2.16

1 18 7 61.9 b’ 69 b 80.7 a 0.00 a 115 a
25 614 b 6.1b 81.7 a 0.00 a 127 b

5 18 63.0 a 8.1a 791 b 0.00 a 0.93 d
25 62.2 ab 88 a 783 b 0.00 a 149 a

1 18 14 61.5 b 6.8 d 80.7 a 0.01 b 162 b
25 61.6 b 83 ¢ 789 b 0.09 a 229 a

5 18 62.9 a 102 b 76.8 C 0.00 b 152 b
25 62.8 a 116 a 74.8 d 0.12 a 234 a

1 18 21 62.9 b 89 c 781 a 0.00 ¢ 132 b
25 62.0 ¢ 1.7 b 746 b 0.17 a 2.06 a

5 18 63.6 a 122 b 743 b 0.00 ¢ 1.04 ¢
25 62.6 bc 134 a 727 ¢ 0.14 b 211 a

ANOVA*

Distribution temp. (A)

Shelf Iife (B) *kk *kk Kk ek *kk

(A) X (B) NS *kk dkk dkk ddkk

“Fruits were harvested at 120 days after full bloom and transported for 28 days as a simulated exportation at two temperature regimes.
YDifferent letters represent statistical significance within each shelf-life by Duncan’s multiple range test at 5% level.
NS *+x indicate non-significant and significant differences at P<0.001.

Table 4. Effects of transportation and distribution temperatures on skin color difference, ethylene and respiration rate during shelf
life in ‘Wonhwang’ pears harvested at optimum maturity.

Temp (C) during Shelf life L+ a* Hue angle Ethyl1ene1 Respir?tion1

transport’ distribution (days) (uL-kg"-hr)  (mL-kg™-hr)

- - - 62.5 4.6 83.6 0.18 1.10

1 18 7 63.9 @’ 9.4 bc 778 a 0.00 a 144 ¢
25 625 b 89 c 78.3 a 0.00 a 2.55 a

5 18 63.4 a 10.8 ab 76.0 b 0.00 a 122 d
25 63.1 ab 11.7 a 748 b 0.00 a 231 b

1 18 14 63.1 a 98 b 77.0 a 0.00 c 146 b
25 62.8 a 13.6 a 728 a 0.23 a 1.75 a

5 18 63.4 a 10.8 b 76.0 b 0.00 ¢ 1.39 b
25 63.3 a 13.3 a 729 b 0.14 b 1.77 a

1 18 21 63.5 a 12.7 ab 73.7 ab 0.00 c 145 ¢
25 63.0 a 13.8 a 722 a 0.18 a 2.16 a

5 18 64.2 a 121 b 744 b 0.00 c 1.30 d
25 63.5 a 13.7 a 724 b 0.13 b 183 b

ANOVA*

Distribution temp. (A) NS b FrE b o

Shelf Iife (B) *k *kk *kk *kk *kk

(A) X (B) NS *kk *khk *kk *kk

“Fruits were harvested at 130 days after full bloom and transported for 28 days as a simulated exportation at two temperature regimes.
'Different letters represent statistical significance within each shelf-life by Duncan’s multiple range test at 5% level.
NS xx wx% indicate non-significant and significant differences at P<0.01 or P<0.001, respectively.
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Table 5. Effects of transportation and distribution temperatures on the occurrence of physiological disorders during shelf life in
early-harvested ‘Wonhwang’ pears.

Temp (C) during Shelf life Mealiness ~ Water soaking Flesh spot decay Pithiness  Core breakdown
transport’ distribution (days) (%) (%) (%) (%) (%)
- - - 0.0 0.0 0.0 0.0 0.0
1 18 7 0.0 0.0 15.0 ¢’ 40.0 a 0.0 a
25 0.0 0.0 65.0 a 60.0 a 0.0 a
5 18 0.0 0.0 50.0 ab 00 b 0.0 a
25 0.0 0.0 35.0 bc 45.0 a 0.0 a
1 18 14 0.0 0.0 40.0 a 50.0 b 00 b
25 0.0 0.0 450 a 95.0 a 50b
5 18 0.0 0.0 50.0 a 70.0 ab 00b
25 0.0 0.0 450 a 90.0 a 450 a
1 18 21 0.0 0.0 53.3 a 700 b 6.7 c
25 0.0 0.0 56.7 a 83.3 ab 60.0 b
5 18 0.0 0.0 58.6 a 100.0 a 10.0 ¢
25 0.0 0.0 46.7 a 83.3 ab 90.0 a
ANOVA*
Distribution temp. (A) - - NS b i
Shelf life (B) - - el el ol
(A) X (B) - - NS *kk *kk

“Fruits were harvested at 120 days after full bloom and transported for 28 days as a simulated exportation at two temperature
regimes.

YDifferent letters represent statistical significance within each shelf-life by Duncan’s multiple range test at 5% level.

NS+ indicate non-significant and significant differences at P<0.001.
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Table 6. Effects of transportation and distribution temperatures on the occurrence of physiological disorders during shelf life in

‘Wonhwang’ pears harvested at optimum maturity.

Temp (C) during Shelf life Mealiness ~ Water soaking Flesh spot decay  Pithiness  Core breakdown
transport® distribution (days) (%) (%) (%) (%) (%)
- - - 0.0 0.0 25.0 5.0 5.0
1 18 7 0.0 &’ 3.3 a 533 b 63.3 a 0.0 a
25 0.0 a 3.3 a 73.3 ab 86.7 a 0.0 a
5 18 0.0 a 33 a 86.7 a 86.7 a 0.0 a
25 0.0 a 33 a 60.0 b 76.7 ab 0.0 a
1 18 14 0.0 a 0.0 a 86.7 a 733 b 10.0 b
25 0.0 a 34 a 724 a 89.7 ab 31.0 a
5 18 0.0 a 33 a 86.7 a 86.7 ab 00b
25 0.0 a 0.0 a 83.3 a 93.3 a 36.7 a
1 18 21 00b 50 a 70.0 a 90.0 a 15.0 b
25 55.0 a 0.0 a 278 b 100.0 a 944 a
5 18 00b 0.0 a 947 a 100.0 a 00b
25 450 a 10.0 a 70.0 a 95.0 a 100.0 a
ANOVA*
Distribution temp. (A) e NS ** * bl
Shelf Iife (B) *kk NS dkk *kk k%
(A) X (B) *kk NS dk NS *kk

“Fruits were harvested at 130 days after full bloom and transported for 28 days as a simulated exportation at two temperature

regimes.

YDifferent letters represent statistical significance within each shelf-life by Duncan’s multiple range test at 5% level.
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indicate non-significant and significant differences at P<0.05 or P<0.01, P<0.001, respectively.
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