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Abstract. We investigated the changes of fruit quality parameters, polysaccharide contents and cell wall
components during maturation and ripening of two Korean pear cultivar ‘Hanareum’ and ‘Manpungbae’
compared with ‘Niitaka’ pear (Pyrus pyrifolia Nakai) which showed different physiological maturity based
on days after full bloom (DAFB). Flesh firmness decreased continuously with fruit development and maturation,
reaching a final level of 29.4, 33.5, and 27.4N at maturity in ‘Hanareum’ (127 DAFB), ‘Manpungbae’ (163
DAFB), and ‘Niitaka’ (170 DAFB), respectively. The level of ethylene production was very low in early
season ‘Hanareum’ pear which showed at most 0.39 uL'L'l at maturity and no ethylene was detected in
‘Manpungbae’ and ‘Niitaka’ at maturity. Fructose was the most abundant soluble sugar during fruit maturation
in the pears tested and an increase of sucrose was observed during fruit ripening in the Asian pears commonly.
Ethanol insoluble solids (EIS) content decreased gradually with different levels among the pear cultivars as
fruit ripens consisted of 10.79, 12.72, and 12.75 mg* g'l FW. The amount of total soluble polyuronides was
higher in early season cultivars ‘Hanareum’ than those of mid-season cultivar ‘Manpungbae’ and ‘Niitaka’.
In ‘Niitaka’ which harvested most late season, the level of 4% KOH soluble hemicelluloses was lower than
‘Hanareum’ and ‘Manpungbae’ and maintained constantly during fruit ripening period. Cellulosic residues
were determined high level in ‘Niitaka” which showed 612.33 ng- mg'l EIS at maturity when compared with
‘Hanareum’ (408.0 pg-mg" EIS) and ‘Manpungbae’ (538.67 pg-mg" EIS). The main constituents of cell
wall neutral sugars which consisted of arabinose, xylose, galactose, and glucose were decreased gradually
with onset of fruit ripening regardless of cultivar. Arabinose which was predominant in ‘Hanareum’ pear
decreased at the last stage of ripening, but the changes of cell wall neutral sugar during ripening were not
occurred in ‘Niitaka’ pear. The change of molecular mass distribution in water soluble pectin observed dominantly
at the early stage of fruit development. Depolymerization of 4% KOH-soluble hemicelluloses and degradation
of xyloglucan showed in early-season cultivar ‘Hanareum’ during fruit maturation, and degradation of those
fractions were detected only at the early stage fruit development in mid-season cultivar ‘Manpungbae’ and
‘Niitaka’. The molecular mass profile of CDTA soluble pectin, Na,COs-SP and 24% KOH soluble hemicelluloses
showed no significant change during fruit maturation regardless of cultivar.
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Table 1. Changes of fruit quality factors during fruit development in ‘Hanareum’, ‘Manpungbae’, and ‘Niitaka’ pears.

Cultivar Harvest® Firmness SSC Acidity Starch Ethylene Respiration
(DAFB) (N) (°Brix) (%) (O.D. 640 nm) (uL'kg™h")  (mL COxkg™-h™)
Hanareum 85 64.0 + 1.5 10.87 + 0.17  0.10 + 0.01 2.21 + 0.07 0.23 + 0.11 1.60 + 0.11
92 545+ 19 1073 + 0.03  0.10 + 0.01 1.92 + 0.14 0.41 + 0.18 0.82 + 0.06
99 440 + 13 1150 £ 0.23  0.09 + 0.01 1.28 + 0.09 0.46 + 0.20 0.35 + 0.06
106 393+ 17 12.03 £ 0.03 0.09 + 0.00 1.14 + 0.03 0.08 + 0.06 0.51 + 0.06
113 339 +12 1153 +0.06 0.11 + 0.01 0.63 + 0.04 0.06 + 0.06 0.66 + 0.02
120 314 +14 1257 + 009  0.09 + 0.00 0.39 + 0.02 0.05 + 0.05 0.59 + 0.01
127 2903 +09 1190 £ 0.06  0.09 + 0.01 0.30 % 0.01 0.39 + 0.05 0.70 + 0.02
Manpungbae 121 556 + 23 953 + 0.03  0.18 + 0.01 2.09 + 0.14 0.18 + 0.05 2.09 + 0.18
128 498 + 1.7 10.03 + 0.09  0.16 + 0.00 1.87 + 0.02 0.09 + 0.01 211 £ 0.12
135 479 +15 930+ 0.15  0.14 + 0.00 1.99 + 0.02 TR* 1.29 + 0.03
142 401 £ 09 10.17 £ 0.09  0.13 + 0.00 1.84 + 0.01 TR 1.30 + 0.14
149 382+ 10 1067 + 0.03  0.14 + 0.01 1.73 + 0.07 TR 1.22 + 0.08
156 339 +10 1117 +0.09  0.13 + 0.01 1.34 + 0.08 TR 1.35 + 0.03
163 335+ 12 1143 +0.09 0.12 + 0.01 1.12 + 0.06 TR 1.10 + 0.02
Niitaka 121 60.0 + 35 940 + 0.00  0.14 + 0.00 1.83 + 0.13 0.11 + 0.06 1.99 + 0.07
128 52.8 + 3.3 10.07 + 0.15  0.15 + 0.00 151 + 0.07 0.10 + 0.05 211 + 0.15
135 481 +29 1077 £ 012  0.13 + 0.00 1.10 £ 0.11 TR 1.69 + 0.10
142 431 +22 11.00 £ 0.06  0.13 + 0.00 0.73 + 0.08 TR 1.77 + 0.25
149 408 + 25 1147 £0.22  0.16 + 0.00 0.71 + 0.08 TR 1.40 + 0.09
156 351+ 25 11.83 +0.17  0.13 + 0.00 0.37 + 0.02 TR 1.65 + 0.03
163 325+19 1193 +£0.15 0.13 + 0.00 0.36 + 0.02 TR 1.36 + 0.05
170 274 + 24 1230 £ 0.06  0.13 + 0.00 0.31 + 0.02 TR 1.19 + 0.01

“Fruits were harvested until horticultural maturity with a week interval based on the days after full bloom (DAFB) in three pear
cultivars. TR: trace of peak was detected.

YData were the average of 10 fruits with S.E.

*TR: trace of peak was detected.
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Table 2. Changes of soluble sugar composition during fruit development in ‘Hanareum’, ‘Manpungbae’, and ‘Niitaka’ pears.

. Harvest* Sugarcomposition (mg-g” FW)

Cultivar

(DAFB) Fructose Glucose Sucrose Sorbitol Total

Hanareum 85 47.85 de’ 16.64 c 1.28 e 37.56 a 103.33

92 49.59 cd 1781 b 0.98 e 30.30 b 98.68

99 57.81 a 18.93 a 8.35 d 28.64 b 113.73

106 54.16 b 15.22 d 12.05 d 26.37 ¢ 107.80

113 56.70 a 14.14 e 2811 ¢ 2246 d 121.41

120 51.57 ¢ 11.94 f 42.09 b 2062 d 126.22

127 46.04 e 9.04 g 55.13 a 13.31 e 123.52

Manpungbae 121 4441 d 11.09 a 155 g 23.32 a 80.37

128 52.61 c 912 b 481 f 2223 b 88.77

135 53.06 c 7.95 ¢ 9.56 e 1947 ¢ 90.04

142 52.82 ¢ 6.90 e 20.52 ¢ 18.01 d 98.25

149 5424 b 7.74 cd 18.90 d 16.09 e 96.97

156 52.40 c 5.79 f 35.89 a 16.08 e 110.16

163 57.18 a 757 d 2540 b 16.07 e 106.22

Niitaka 121 39.39 e 13.14 g 1.64 f 25.33 cd 79.50

128 4112 d 13.98 f 1.97 f 25.86 c 82.93

135 48.22 ¢ 14.24 272 e 2527 d 90.45

142 50.12 b 16.47 d 394 d 2527 d 95.80

149 52.48 a 14.96 e 3.78 d 27.41 a 98.63

156 52.43 a 17.91 ¢ 7.04 c 2464 e 103.78

163 52.01 a 18.62 b 9.04 b 27.35 a 107.02

170 52.46 a 19.27 a 14.50 a 26.63 b 112.86

“Fruits were harvested until horticultural maturity with a week interval based on the days after full bloom (DAFB) in three pear

cultivars.

'Different letters represent statistical significance within each cultivar by Duncan’s multiple range test at 5% level.
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Cultivar Harvest® EIS Pectic substance (ug Uronic acid'mg™ EIS)
(DAFB) (mg-g" FW) WSP CDTA-SP Na,CO3-SP Total
Hanareum 85 25.37 & 428 ¢ 4.84 a 53.09 ¢ 62.22 cd
92 2180 b 3.80 c 431 a 57.63 c 65.75 c
99 15.38 ¢ 519 b 5.07 a 68.02 b 78.28 b
106 14.31 d 5.89 ab 5.94 a 66.25 b 78.08 b
113 1214 e 4.75 bc 5.20 a 80.08 a 90.03 a
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135 18.54 ¢ 6.89 a 3.97 bcd 41.62 bc 52.48 ¢
142 14.90 d 731 a 3.57 d 40.27 bc 5115 ¢
149 13.50 e 7.27 a 4.16 bcd 44.99 b 56.42 b
156 12.08 e 7.23 a 581 a 51.67 a 64.71 a
163 1272 e 8.20 a 4.66 bc 45.01 b 57.88 b
Niitaka 121 29.77 a 419 a 3.84 b 48.28 ab 56.31 b
128 28.77 a 2.69 bc 430 b 4243 b 49.42 ¢
135 2285 b 212 ¢ 455 b 47.87 ab 54.53 bc
142 19.74 ¢ 176 c 460 b 52.26 a 58.63 a
149 19.53 ¢ 210 c 4.64 ab 53.17 a 59.91 a
156 15.95 d 201 c 4.81 ab 49.66 ab 56.48 b
163 16.10 d 2.51 bc 4.63 ab 51.38 a 58.52 a
170 12.75 e 3.37 ab 5.84 a 52.60 a 61.81 a

“Fruits were harvested until horticultural maturity with a week interval based on

cultivars.

the days after full bloom (DAFB) in three pear

'Different letters represent statistical significance within each cultivar by Duncan’s multiple range test at 5% level.
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Table 4. Changes of hemicellulosic and cellulosic components of cell wall during fruit development in ‘Hanareum’, ‘Manpungbae’,

and ‘Niitaka’ pears.

Harvest* 24% KOH-HC
Cultivar 4% KOH-HC . “ Cellulosic residues
(DAFB) (ug glucose equiv.mg™ EIS)

Hanareum 85 36.31 d 104.94 abc 496.33 a
92 43.69 bc 98.43 ¢ 490.00 a
99 46.94 ab 99.63 bc 455.00 b
106 48.43 a 108.39 a 451.00 b
113 46.87 ab 106.22 ab 427.33 bc
120 43.77 bc 106.22 ab 408.67 ¢
127 40.93 ¢ 108.84 a 408.00 ¢

Manpungbae 121 32.69 ¢ 73.31 a 473.00 a
128 38.65 bc 85.69 a 499.33 a
135 3373 ¢ 86.62 a 491.00 a
142 35.85 ¢ 86.00 a 470.33 a
149 34.04 c 82.15 a 505.33 a
156 4312 b 82.77 a 523.67 a
163 49.77 a 78.77 a 538.67 a

Niitaka 121 34.85 a 59.37 abc 607.33 b
128 29.13 bc 54.65 c 639.67 ab
135 28.69 bc 61.85 ab 682.67 a
142 27.37 bc 55.29 bc 690.33 a
149 2981 b 59.93 abc 665.00 ab
156 27.61 bc 55.85 abc 686.00 a
163 26.13 ¢ 60.73 abc 683.67 a
170 28.05 bc 62.73 a 612.33 b

“Fruits were harvested until horticultural maturity with a week interval based on the days after full bloom (DAFB) in three pear

cultivars.

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

Kor, J, Hort, Sci. Technol, 30(4), August 2012



W3} glo] 44| 717} 538.67 2 612.33ug- mg’ EISO.2
ZA}E| QI th(Table 4). Ao}z 0 2 B AEE o] Ao 7}

84 @4%@;4 oS 4

Ch(Table 5). A4 4
A

R, HEA L A A 40,

7)
397.42pg-mg' EISE E3Wa Axd 14 2

3FA 7|7} 71 wE EZ0)
, JUAEZ QA0

-
ox,

o
L

i
(=3
~
Nel
oe)

o
_t:l‘
rlr
Hu)
o
_t:l‘

ofl
o T
ok 4
rlo
S ox
)
ne
N
FIN
|o
oo owd oWy R

oft

3
s S AR A T 2 127 Y oll= 400.47ug - m,
S wobA oF 12%9] F 40| FAF T, ‘UJ%HH
L % 717bo) 602.75914 507.98ug-mg" EISZ oF 16%,
"L 449,500 4] 397.42ug - mg' EISE 9F 12%7} 7hA
o2 ZAME O] AlZY A AT T kAR Q)
gl 1Alo] A317t 37] % M(Ahmed and Labavitch, 1980;
Gross and Sams, 1984), ‘SFH’9] ALox= Ax7|2 2
Y4 AZHS T G vEA BHT 1)
7F dojdtiar 3k th(Yoo et al., 2002). 24 AJ<of w2
non-cellulosic 49 XA Zil SlolE9] A=
arabinose”} 38 SAEo|aL, ‘HFEH]Q} Ao A=
xylose7} -8 Aol dutaor Axd 74 $4
2

o] Ao AJu} @ EZolo A arabinose’} -HTho

Table 5. Changes of non-cellulosic neutral sugars of cell wall during fruit development in ‘Hanareum’, ‘Manpungbae’, and ‘Niitaka’

pears.
Cultivar Harvest” Non-cellulosic neutral sugar (ug-mg'1 EIS)
(DAFB) Rhamnose Fucose Arabinose Xylose Mannose  Galactose  Glucose Total
Hanareum 85 12.2 a 59 ¢ 144.0 b 153.1 a 9.1b 70.1 a 95.0 a 489.3 a
92 129 a 6.8 c 1417 b 158.9 a 8.6 b 70.3 a 97.4 a 496.4 a
99 12.2 a 6.0 c 149.3 b 142.6 a 8.8 b 70.8 a 65.9 ¢ 455.4 ab
106 124 a 8.4 bc 154.2 ab 128.3 a 9.0 b 67.7 a 759 b 455.7 ab
113 12.8 a 8.4 bc 160.7 ab 130.1 a 10.1 ab 58.3 b 36.4 d 416.8 b
120 15.7 a 11.0 ab 185.8 a 1454 a 10.0 ab 54.9 bc 326 d 4554 ab
127 14.8 a 114 a 146.7 b 136.8 a 11.5 a 50.0 c 293 e 400.5 b
Manpungbae 121 6.0d 29 ¢ 62.3 d 120.7 c 53 a 625 b 381.1 a 640.75 a
128 88 c 54 b 824 c 129.7 bc 5.7 a 80.1 a 276.3 ab  588.5 ab
135 87c 6.5 b 87.0 bc 1182 ¢ 59 a 80.6 a 296.0 ab 602.8 ab
142 7.8 cd 54 b 74.4 cd 1119 ¢ 4.7 a 65.3 b 270.5 ab  540.0 bc
149 9.8 bc 6.9 b 89.9 bc 138.4 bc 4.7 a 67.5 b 190.0 bc  507.1 cd
156 11.4 ab 8.7 a 102.5 ab 154.7 ab 53 a 68.6 ab 1129 ¢ 464.1 d
163 12.2 a 92 a 1139 a 170.8 a 59 a 68.0 b 128.0 ¢ 508.0 cd
Niitaka 121 78d 41 e 98.0 cd 206.2 ab 6.7 a 58.7 a 103.8 a 4853 a
128 8.4 cd 41 e 97.8 d 207.6 ab 6.2 a 56.5 a 823 b 462.7 ab
135 8.3 cd 4.6 de 103.5 bcd 2143 ab 6.8 a 495 c 49.8 ¢ 436.6 bcd
142 9.6 bc 5.0 cde 111.8 abc  230.7 a 53 a 499 c 373 d 4495 abc
149 94 bcd 55 bcd 121.2 a 186.3 b 71 a 55.4 ab 409d 425.7 bcd
156 10.8 ab 6.6 b 1212 a 2185 ab 5.7 a 481 ¢ 223 e 433.0 bcd
163 103 b 6.0 bc 116.6 ab 2111 ab 53 a 48.5 c 209 e 418.7 cd
170 119 a 9.1 a 111.6 abcd 186.8 b 56 a 50.5 bc 220 e 3974 d

“Fruits were harvested until horticultural maturity with a week interval based on the days after full bloom (DAFB) in three pear

cultivars.

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