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Abstract

This study was conducted to determine the optimal physiological ripening time and suggest a reasonable harvest
time indicator by analyzing the relationship between change in physicochemical characteristics and the sugar
composition change patterns during development of 'Hanareum' fruit from 54 days after full bloom (DAFB) to
130 DAFB. The weight of fruits from 96 to 115 DAFB rapidly increased and then became gentle showing a typical
sigmoidal curve. Flesh hardness decreased steadily after 96 DAFB; there was no significant difference in flesh
hardness for 115, 125 and 130 DAFB fruits. The starch content began to reduce around the core for 119 DAFB.
Moreover, sucrose and fructose contents started to increase with fruit development; however, the sucrose content
continuously increased, whereas the fructose content started to decrease for 110 DAFB. Fruits of 125 and 130
DAFB did not show coloration according to the iodine test. Based on these results, it was estimated that the optimal
physiological ripening time of 'Hanareum' was between 119 and 125 DAFB. The results of correlation analysis
between fruit development change and sugar composition change pattemns of fruits of 'Hanareum' showed that there
was a strong linear relationship. Correlation coefficient between the sucrose/fructose (S/F) ratio and flesh hardness
is -0.57, between S/F ratio and iodine test results is 0.80. Namely, S/F ratio is possible to use for harvest time
determination indicator and the point of S/F ratio of 0.9 - 1.1 was considered to be ideal for the determination
of the optimal physiological ripening time at which starch completely degrades.
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Table 1. Monthly trend of the temperature, precipitation and accumulated temperature in Naju (2014)

AT 54 i 225 98 ee=

L & 34tk 2e2=3

DR

Month Climate Apr. May June July Aug.
Temperature Highest 207 4.7 219 289 217
(©) Lowest 79 107 185 209 210
Precipitation (mm) 625 570 720 239.4 2822

DAFB" 54 82 110 119 130
Accumulate(q Ctgmperature” 9014 15352 22385 2461.1 2698.9

Days after full bloom, From 54 DAFB to 130 DAFB. ‘Hanareum’ was harvested in 82 days after full bloom (DAFB, June 5%, 96 DAFB (June 19"), 110 DAFB (July
3™, 115 DAFB (July 17%, 119 DAFB (August 5", 125 DAFB (August 9"), 130 DAFB (August 15[) 135 DAFB (August 20™.

YAccumulated temperature was calculated by month averaged temperature from June 5" to August 20",

Table 2. Change of fruit characteristics during fruit development of ‘Hanareum’ pear (P. pyrifolia Nakai) in 2014

Fruit skin chromaticity”

(EZIVFESII)) Wel;;mh'tt( 9 LD ratio H&sggh%e)ss Solu‘?}]e3 Xs)olids A?%ty IOdinEz)teSt
L a b
54 20£1%9 0.96:0.02 ND? 7.5:0.1° ND ND 57.611.6° 1712098 38.1£12"
68 4018 0.92:0.02 ND 830.1° ND ND 55313 -12551.0° 38.5t16"
82 79+3" 0.90£0.01 11.520.1° 11.7£02° 0.26+0.01° 239104 58716 94112 335£12°
96 17324° 0902001 8.1:0.6° 11.70.3° 0131001 28.041.1¢ 589117 79:1.8 35.4+0.9°
110 307 0.87£0.02 42402 122:02° 0.1120,01° 43.6+0.8° 61.942.2° 4.0+1.0° 38.940.4°
115 4115 0.880.02 36£0.2% 11.8+0.1° 0.12£001° 45725 62.6+1.8" 3440.8° 38.3:1.2°
119 454419 0.88+0.03 36£04% 11.9+02° 0.11£0.00° 462+0.6° 63.741.5% 09+1.4° 37.742.1°
125 54619 0.890.02 34201 11.9+0.2° 0.11£0.00° 54.62.9" 65.0£2.3" 2.842.0° 37.941.3°
130 55149° 0.87+0.02 3240.1 12340.1° 0.12+0.00° 62.7+1.6° 64.4£1.1%° 03413 37.940.8°

DFruits were harvested on the days after full bloom (DAFB).
L, lightness of flesh color after iodine spray.
)
)

)

3
4
5)

MeanstSE (n=10).

ND, no data.

“Chromaticity, L(lightness:0-100); a (green - 60-red 60); b (blue - 60-yellow 60).

“*Different superscripts in the same column are significantly different at p<0.05 by Duncan’s multiple range test.
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Fig. 1. Change of flesh color after iodine test during fruit development of ‘Hanareum’ pear in 2014.
A, 82 days after full bloom (DAFB), B, 96 DAFB; C, 110 DAFB; D, 115 DAFB; E, 119 DAFB; F, 125 DAFB; G, 130 DAFB; H, 135 DAFB.
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Table 3. Change of soluble sugar composition during fruit development in ‘Hanareum’ pears in 2014.

A FA G52 A A268 A3E (2019)

Free sugar contents (mg/mL) )
(ggrgg%) Sucrose Glucose Fructose Sorbitol Totl SF mtio
54 0.0£0.079 2908 30202 40.6:0.6° 464 00
68 0.0:0.0" 8.310.6 13.6£14° 53.6:0.9" 755 00
82 1420.6" 15520.7° 33019 66315 1162 00
96 0.00.0° 20.8+1.4° 479421 403£12° 109.0 00
110 219827 17.1£15 539+1.8" 30.9+1.1¢ 1238 04
115 273829 160£1.1° 509+1.3® 217£10° 1159 05
119 400132° 105£0.8° 43t15° 19.120.5° 1119 09
125 46.644.1° 103+1.1° 532825 15.0£1.2f 115.1 L1
130 59.7+7.0° 6.31.1% 355647 1155168 1129 17

"Days after full bloom.
IMeanstSE (n=10).

3*Different superscripts in the same column are significantly different at p<0.05 by Duncan’s multiple range test.
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Fig. 2. The scheme of ripening time decision based on the soluble
sugar composition and fruit physical characteristics by fruit
development period.

1)DAFB days after full bloom.

Each graded gray color means grouped fruit characteristics by fruit development status

based on statistic significance.
Iellow square means physiological tipening time.

Oanh 5(17)< ‘gtol5 9] A< 7|3 & & 2447 A2y
B4 Wgls AP Wl 3 12090l &3 2l e] SF
H)-g-0] 082 19 7MA)ZItkn Bastelsd B A& A
T Wl 3 11999 SF H&o] 092 FAFSE A3E HolF
Atk FF FH] s FHAY A5 EEHAE
AR A|A vlwataal & wj SF B &2 o] &b EAA R



Determination of physiological ripening time and harvest time determination indicator of ‘Hanareum’ pear (P. pyrifolia Nakai) 287

Table 4. Pearson correlations coefficients among physicochemical characteristics.

vt P e s omem S Gheme  Fueoe Sl e oo
Fruit weight 1.00
LD 034 1.00
Flesh hardness ~ -0.90™ 017" 1.00
Todione test L 092" 026® 083 1.00
Soluble solids 027" 031" -0.09® 038 1.00
Sucrose 072" 024 056" 080 0.58™ 1.00
Glucose 0587 0.20™ 043" 051" -0.10™ 0.64™ 1.00
Fructose 042" 0.12% 052" 048" 031" 043" 027 1.00
Sorbitol 095" 034" 096™ 088" -0.28"® 065" 046" 051" 1.00
Sucrose/Glucose ~ 0.62" 0.12% 044" 0.69™ 055" 093" 066 025" 055 1.00
Sucrose/Fructose 076" 024 0577 080" 0.56™ 097" 0m™ 030® -0.68™ 095" 1.00
Sucrose/Sorbitol  0.60™ -0.08™ 046" 0.68™ 046" 093" 060" 023® 054" 0.98™ 094™
<05 ; “p<01 ; Tp<001 ; ™no significance, (fruit characteristics from 82 to 130 DAFB, n=37).
o A2 ZY  glol HEd e 53k Eeol ZAtel 2
g oz Ay
2 AFE v2X8H 7184 ?L/\} (PJ00689403)°] #|
doll o3 FA=E AL ofof] A=Y TH
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