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Abstract. In this study, we evaluated the changes of fruit quality indices during fruit development and ripening in
Korean new pear cultivar ‘Changjo’, developed from a cross between ‘Tama’ and ‘81-1-27” (‘Danbae’ x ‘Okusanki-
chi’) in 1995 and named in 2009, to determine appropriate harvest time and to enhance the market quality and
broaden the cultivation area. The fruits of ‘Changjo’ pears harvested from 132 days after full bloom (DAFB) to 160
DAFB. Fruit growth and quality indices were monitored at 1 week interval by measuring fruit weight, length, diame-
ter, firmness, and taste related quality indices. The calculated fruit fresh weight increased continuously with fruit
development and reached to an average of 594g on Sep. 20 (160 DAFB). The ratio of length to diameter declines as
fruit maturation progress, resulting in 0.898 for ripe fruit stage as a round oblate shape. Flesh firmness of ‘Changjo’
pears showed over 30N until 153 DAFB and then decreased abruptly with fruit ripening, reaching a final level of about
26.44N on 160 DAFB. Starch content of fruit sap was also decreased abruptly after 146 DAFB which decreased almost
half of the fruits harvested at 139 DAFB. In parallel with the decrease of flesh firmness, ethanol insoluble solids (EIS)
content decreased sharply with fruit ripens, only 50% of EIS was detected on the fruits harvested on 160 DAFB when
compared to that of the fruits harvested on 139 DAFB (Aug. 30). The maximum value of soluble solids contents was
observed in the fruits harvested on 153 DAFB, resulting in 14.2°Brix. The changes of skin color difference a* which
means loss of green color occurred only after 139 DAFB, coincide with the decrease of SPAD value of the fruit skin.
The sugars of the 80% ethanol soluble fraction consisted mainly of fructose, sorbitol, glucose and sucrose, also
increased during maturation and ripening. Fructose and sucrose contents were larger than those of glucose and sorbitol
in flesh tissues. These results were explained that stored starch is converted to soluble sugars during fruit maturation,
mainly in fructose and sucrose increasing the sweetness of this cultivar. Total polyphenols were increased up to middle
of fruit maturation (146 DAFB) and then decreased continuously until the end of fruit maturation. Consequently, our
results suggested that the commercial harvest time of ‘Changjo’ pears should not be passed 153 DAFB and late harvest
of this cultivar would not good for quality maintenance during shelf-life. As a result of the post-harvest low-tempera-
ture acclimation experiment during the short-term transportation period, fruits harvested at 146 DAFB tended to main-
tain higher firmness after 14 days of simulated marketing at 25°C compared to fruits harvested at 153 DAFB regardless
of temperature set. And, the slower the rate of decrease to the final transport temperature of 5°C, the higher the inci-
dence of internal browning and ethylene production. Therefore, in order to suppress the physiological disorder and to
maintain the fruit quality when exporting to Southeast Asia in the ‘Chanjo’ pears, it is desirable to lower the tempera-
ture of the fruits within a short time after harvest and to set the harvest time before 146 days after full bloom.
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e, B=E 13°Brix® AW7} w95t Hit &
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Table 1. Changes of fruit growth and quality indices during fruit maturation and ripening in ‘Changjo’ pears (Pyrus pyrifolia Nakai).

HE(IB,ZS]:E g;ﬂe Weight Length Diameter s};l;;; Firmness Ssoolllilgle ng?;?tt; ¢
(8) (L, mm) (D, mm) (L/D) N) (°Brix) (%0)

132 3053 & 77.7d 85.8d 091 a 3892 a 12.6 b 0.13a

139 3899 ¢ 84.5¢ 92.7¢ 091 a 37.08 ab 13.5a 0.13 a

146 4723 b 88.8 be 99.1b 0.90 a 34.09 be 139a 0.14a

153 5039b 93.8 ab 99.7b 092a 32.58 ¢ 142 a 0.13a

160 5942 a 97.1a 1083 a 0.90 a 26.44 d 13.7a 0.14a
“Mean separation within columns by Duncan’s multiple range test at 5% level.
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Table 2. Changes of quality indexes related to fruit texture and taste during fruit maturation and ripening in ‘Changjo’ pears (Pyrus pyri-
folia Nakai).
Harvest date EIS Starch Monomeric sugars (ug-g FW™") Phenolics
(DAFB) (mg.g FW') (OD 540nm)  Fructose Sorbitol Glucose Sucrose (ug-g FWh
132 2521 a 1.903 a 4537D 1642 b 12.29b 1391 e 47.04 ¢
139 2540 a 1.803 a 4337b 19.16 a 1041 ¢ 23.01d 58.24 ab
146 16.98 b 1.161 b 44321 15.77 b 7.34d 4523 b 62.32a
153 14.57 be 0.737 be 54.16 a 1881 a 11.08 be 58.13a 61.39 ab
160 1227 ¢ 0451 ¢ 55.98 a 939 ¢ 19.09 a 2784 ¢ 56.39b
“Mean separation within columns by Duncan’s multiple range test at 5% level.
= 2012) 10 Redness 10 ) Skin chlorophyll
Tde] Azht Al Agshe aglow walo] AR Ji o 4 g
BFe TR oA vigHle) A WHE w2 Ta| L, L g
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Fig. 1. Changes of skin color difference and SPAD value during
fruit maturation and ripening in ‘Changjo’ pears (Pyrus pyrifo-
lia Nakai).
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Table 3. Comparison the fruit quality indices after 14 days of simulated marketing at 25°C in ‘Changjo’ pears treated with different

temperature acclimation step for 5 days.

Cooling step” Harvest date Weight loss Firmness Soluble solids Titratable acidity
for 5 days (DAFB) (2 M™N) (°Brix) (%)

25-5-5-5-5°C 146 6.1 @ 18.56 a 135a 0.18a
153 53a 15.50b 14.0a 0.11b
25-15-5-5-5°C 146 6.0a 18.49 a 13.7a 0.17 a
153 6.0a 1837 a 134 a 0.11b
25-20-15-10-5°C 146 52a 19.15a 14.0a 0.15a
153 56a 16.83 b 142a 0.13 ab

“Fruits were treated with temperature acclimation at each temperature step through 5 days of simulated short-term transportation and then
fruits were distributed on 25°C with 80% RH for 14 days.
“Mean separation within columns by Duncan’s multiple range test at 5% level.

5 -
~ | D2555565C A
H 025.15-5-5-5°C
=4 O230-15.10-5¢C
g3}
=
s
52
=
£
g1
=

146 DAFB 153 DAFB
Harvestdate

Core browning (Index)
- N w - (5]

=]

| D25.55-5.5°C

025-15-5-5-5°C

I 925-20-15-10-5°C

w = w

Mealiness (Index)

-

146 DAFB
Harvestdate

153 DAFB

N

=]

| D25555-5C

H926.15-5-5-5°C

| D25-20-15-10-5°C

146 DAFB

153 DAFB

Harvestdate

Fig. 2. Comparison the incidence of internal browning (A), core browning (B) and mealiness (C) disorders after 14 days of simulated
marketing at 25°C in ‘Changjo’ pears treated with different temperature acclimation step for 5 days. DAFB: days after full bloom.
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