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Changes of Fruit Quality and Reduction of Physiological Disorders during
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Abstract: We investigated the effect of preharvest spray of aminoethoxyvinylglycine (AVG) on the fruit quality and incidence
of physiological disorders during shelf-life of ‘Hanareum’ and ‘Wonhwang’ pear (Pyrus pyrifolia Nakai). AVG applications (0, 75,
150 and 300 mg-L'l) made 30 days before anticipated harvest of respective cultivar. AVG did not influence the fruit development
and quality parameters including starch content, soluble solids and acidity at harvest time in two pear cultivars although the
flesh firmness of the fruits treated with 300 mg-L’1 AVG were higher than that of control in ‘Hanareum’ pear. Among the three
AVG concentrations, only 300 mg-L" AVG showed effectiveness on maintaining flesh firmness in ‘Hanareum’ pear during shelf-life.
Meanwhile, competitive high flesh firmness was attained in ‘Wonhwang’ pear treated with 150 mg-L'1 AVG (27.7 N) and 300
mg-L" AVG (28.2 N) when compared with untreated control (17.8 N) during 21 days of shelf-life at 25°C. AVG did not cause
any significant difference at skin color development relative to control in two pear cultivars. AVG decreased ethylene production
and respiration rate at 300 mg-L" level in two pear cultivars during the entire shelf-life. During shelf-life, low incidence of
physiological disorders including internal and core browning and mealiness were attained in the fruits treated at 300 mg-L’1
AVG in two cultivars when we compared with the untreated control.

Additional key words: core browning, ethylene, firmness, mealiness, respiration rate
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Table 1. Comparison of fruit quality at harvest time in early-season pear cultivar ‘Hanareum’ and ‘Wonhwang’ pears sprayed
with various concentrations of aminoethoxyvinylglycine.

Quality indices

Treatment”

(mg-L") Fresh weight Starch Firmness Soluble solids Acidity Color difference
(@ (0.D. 640 nm) (N) (°Brix) (%) L* a* b* He

‘Hanareum’

Untreated 419.7 & 0.269 a 285 b 11.8 a 012b 653 a 125ab 394 a 724 a

AVG 75 434.7 a 0.245 a 314 ab 11.8 a 015a 65.0a 129 ab 388 ab 71.7 ab

AVG 150 418.7 a 0.259 a 32.0 ab 11.2 b 015a 650a 130a 390ab 716D

AVG 300 4403 a 0.275 a 343 a 11.1 b 015a 649a 121 b 386b 726 a
‘Wonhwang’

Untreated 552.6 a 1.037 a 36.6 a 12.0 a 019a 651ab 63a 415a 815 a

AVG 75 525.0 a 0.985 ab 37.8 a 12.0 ab 018a 645b 67 a 415a 809 a

AVG 150 504.3 a 1.046 a 378 a 115 ¢ 016 b 666 a 69 a 418 a 806 a

AVG 300 520.2 a 0.836 b 36.7 a 11.8 b 017 b 654 ab 7.0 a 414 a 804 a

“Trees were sprayed with aminoethoxyvinylglycine of 4 L volume at 30 days before harvest time. Fruits were harvested at
115 and 125 days after full bloom in ‘Hanareum’ and ‘Wonhwang’, respectively.
"Different letters represent statistical significance within each cultivar by Duncan’s multiple range test at 5% level.
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Table 2. Comparison of fruit quality during shelf-life in ‘Hanareum’ pears sprayed with various concentrations of aminoethoxy-

vinylglycine.

Quality indices

Shelf-life” Treatment’ .
(Days) (mg-L™) Weight loss Firmness Soluble solids Acidity Color difference
(%) N) (°Brix) (%) L* a* b* He

7 Untreated 2.5 ab” 257 b 11.4 ab 010 b 6438 a 1269 b 3937 a 72.09 a
AVG 75 2.8 a 265 b 11.6 a 014a 6435a 1384a 3906a 7048Db
AVG 150 2.8 a 249 b 11.5 ab 013 a 6449 a 13.60a 3922a 70.88b
AVG 300 24 b 30.0 a 113 b 015a 6377 a 1383 a 3878a 7038b

14 Untreated 48 a 20.2 a 119 a 008b 6322a 1274b 3832a 7155a
AVG 75 49 a 19.0 a 11.1 b 012a 6273 a 1343 a 3714 b 7012 ab
AVG 150 52 a 199 a 11.0 b 012 a 63.09a 1316 ab 3735b 70.58b
AVG 300 5.0 a 21.6 a 11.0 b 013 a 6214a 1351a 3696b 6990 c

21 Untreated 59 b 16.1 ab 11.8 a 011 c 6094 a 1326a 3681 a 7012 ab
AVG 75 82 a 132 b 10.0 b 016 a 5961 a 1255a 3377 a 69.61 ab
AVG 150 6.4 b 13.7 b 94 b 013 b 6203 a 1267 a 3593 a 7058 a
AVG 300 64 b 195 a 106 b 012 ¢ 6021 a 1342 a 3521 a 69.10b

Anova

Shelf life (A) otk otk otk ook ok ok sokok sokok

Treatment (B) ok otk ook ook * otk sokok ook

A x B ok NS ok ok NS * NS NS

“Fruits were harvested at 115 days after full bloom and stored at 25°C for three weeks.

YTrees were sprayed with aminoethoxyvinylglycine of 4 L volume at 30 days before harvest time.
*Different letters represent statistical significance within each cultivar by Duncan’s multiple range test at 5% level.

NS, * % $tk

" Indicate none significant, significant difference at P < 0.01, P < 0.05 or P < 0.001, respectively.
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Table 3. Comparison of fruit quality during shelf-life in ‘Wonhwang’ pears sprayed with various concentrations of aminoethoxy-

vinylglycine.
Quality indices
Shelf-life” Treatment’ )
(Days) (mg-L™h) Weight loss Firmness Soluble solids  Acidity Color difference
(%) (N) (°Brix) (%) L* a* b* H°

7 Untreated 25 a* 36.6 b 124 b 019a 6633 a 994D 4248 a 76.87 a
AVG75 2.2 ab 39.2 a 12.5 ab 017b 6529 b 974 Db 4227 a 77.07 a
AVG150 20 b 383 a 12.7 a 017b 6554b 1095a 4236a 7556Db
AVG300 2.2 ab 384 a 12.0 ¢ 016 b 6507b 929b 42,08 a 77.58 a

14 Untreated 3.3 bc 342 b 120 b 017 a 6593 a 1243 c 4265a 7377 a
AVG75 37 a 335 b 124 a 017 a 6577 a 1305b 4277 a 73.04Db
AVG150 35Db 326 b 125 a 015b 6570 a 1363 a 4286a 7237 c
AVG300 31c 39.2 a 122 b 0.17 a 6549 a 12.65 bc 42.65 a 73.50 ab

21 Untreated 47 a 178 b 12.1 ab 020 a 6576 a 1335b 4233 b 7250 a
AVG75 4.6 a 184 b 12.7 a 017 b 6598 b 1453 a 4263 ab 7119 b
AVG150 42 b 27.7 a 119 b 015b 6549 ab 1367 b 4228 b 7210 a
AVG300 43 b 28.2 a 12.4 ab 016 b 6553 ab 1375 b 4275 a 7217 a

28 Untreated 6.6 ab 145 b 119 b 018a 6447 b 1418 b 4198 a 7134 a
AVG75 7.0 a 14.8 ab 118 b 018a 6386b 1486a 4171 a 7039Db
AVG150 6.5 ab 18.6 a 119 b 017 b 6513 a 1416b 4201 a 7138 a
AVG300 6.2 b 19.8 a 121 a 015b 6433 b 1446 ab 42.00a 71.01 a

Anova

Treatment (B) *kkk ek * skekok kkok skekok NS kekk

A X B * skokk skokok * kk skekok NS skokok

“Fruits were harvested at 125 days after full bloom and stored at 25°C for four weeks.
YTrees were sprayed with aminoethoxyvinylglycine of 4L volume at 30 days before harvest time.
*Different letters represent statistical significance within each cultivar by Duncan’s multiple range test at 5% level.

G % K Hkk

" Indicate none significant, significant difference at P < 0.01, P < 0.05 or P < 0.001, respectively.
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Fig. 1. Changes of ethylene evolution (A, B) and respiration rate (C, D) during 21 days of shelf-life at 25°C in ‘Hanareum’
(A, C) and ‘Wonhwang' (B, D) pears treated with aminoethoxyvinylglycine at 30 days before harvest.
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Table 4. Comparison the incidence of physiological disorders during shelf-life in ‘Hanareum’ and ‘Wonhwang’ pears sprayed

with various concentrations of aminoethoxyvinylglycine.

Physiological disorders (Index, 0-5)*

?gg;f:)lfez Tzﬁfgri?%ty Internal browning Core browning Mealiness
‘Hanareum’  ‘Wonhwang’ ‘Hanareum’ ‘Wonhwang’ ‘Hanareum’  ‘Wonhwang’
7 Untreated 0.15 a" 0.04 a 0.85 a 0.08 a 0.00 a 0.00 a
AVG75 0.00 a 0.04 a 0.07 ab 0.00 a 0.00 a 0.00 a
AVG150 0.06 a 0.04 a 0.00 b 0.00 a 0.00 a 0.00 a
AVG300 0.13 a 0.00 a 0.00 b 0.17 a 0.00 a 0.00 a
14 Untreated 1.24 a 021 a 1.86 a 0.36 a 0.52 a 0.00 a
AVG75 0.56 b 0.06 ab 0.67 b 0.34 a 0.56 a 0.03 a
AVG150 0.00 b 0.04 ab 033 b 0.38 a 0.22 a 0.09 a
AVG300 0.00 b 0.00 b 0.00 b 0.19 a 0.00 a 0.00 a
21 Untreated 1.24 a 0.40 ab 2.57 a 232 a 0.52 a 1.76 a
AVG75 0.00 b 0.63 a 340 a 2.04 ab 0.80 a 1.68 a
AVG150 0.00 b 0.13 ab 3.00 a 1.19 bc 0.75 a 0.45 b
AVG300 0.00 b 0.00 b 243 a 0.94 ¢ 0.00 a 0.53 b
28 Untreated - 0.80 a - 332 a - 1.96 a
AVG75 - 0.63 a - 3.21 ab - 1.71 ab
AVG150 - 0.52 a - 2.59 bc - 114 b
AVG300 - 0.30 a - 228 ¢ - 0.53 ¢
Anova
Treatment (B) kkxk * * kekk * k%K%
A x B NS NS NS rk NS e

“Fruits were harvested at 115 or 125 days after full bloom and stored at 25°C for three or four weeks in ‘Hanareum’ and

‘Wonhwang' pears, respectively.

YTrees were sprayed with aminoethoxyvinylglycine of 4 L volume at 30 days before harvest time.
*Index of physiological disorders listed on materials and methods.
leferent letters represent statistical significance within each cultivar by Duncan’s multiple range test at 5% level.

NS*,
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“Indicate none significant, significant difference at P < 0.01 or P < 0.001, respectively.
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