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Physical Properties of Dietary Fiber Sources from Peel of
Asian Pear Fruit at Different Growth Stages

Xian Zhang', Fan-Zhu Lee', and Jong-Bang Eun*
'Department of Food Science, Yanbian National University, Yanji, jilinsheng, China
Department of Food Science and Technology and Functional Food Research Center,

Chonnam National University

Physical properties and compositions of dietary fiber sources (DFS) from peels of Asian pear fruit, Hosui, Niitaka
and Chuwhangbae, were examined at different growth stages, young, unripe, and ripe fruits, to investigate their use
as functional ingredients. Total dietary fiber (TDF) contents of DFS prepared from peels of three cultivars at three

stages

were high, 74.00-88.38%, with most being insoluble dietary fiber. Total phenolic compound contents of DFS

were 1.64-4.46 mg/g, with those of Niitaka and Chuwhangbae increasing with growth stages. Density of DFS from
young fruit was significantly lower than those from unripe and ripe fruits (p <0.05), because particle size of DFS
increased with growth stages within cultivars. Water-holding capacity (WHC) and oil absorption were 3.11-6.03 g
water/g solid and 1.98-2.57 g oil/g sample, respectively. Young fruits, which showed lowest WHC value, had highest
oil absorption value. Particle size of DFS had significant correlation with density, WHC, and oil absorption
(p <0.05). Physical properties of DFS were mainly influenced by cellulose and uronic acid.

Key words: pear, peel, dietary fiber source, physical property, growth stages
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Table 1. Yields of dietary fiber extracted from peel of Asian pear

fruit in three cultivars (%)
Stages Hosui Niitaka Chuwhangbae
Young fruit 21.78" 2447 26.42°
Unripe fruit 12.93° 11.18° 1175
Ripe fruit 8.20° 8.12¢ 7.23¢

Young fruit: harvested at 69 (Hosui) and 73 (Niitaka and
Chuwhangbae) days after full blooming.

Unripe fruit: harvested at 115 (Hosui), 119 (Niitaka) and 134
(Chuwhangbae) days after full blooming.

Ripe fruit: harvested at 153 (losui), 179 (Niitaka) and 192
(Chuwhangbae) days after full blooming.

These days elapsed till harvest after full bloom.

““different letters within the same column indicate significant
difference (p <0.05).

“means of values at 3 measurements at 2 experiments.
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Table 2. Hunter values of dietary fiber extracts prepared from peel of Asian pear fruit in three cultivars at different growth stages

Hunter values

Cultivars Stages
L a b
Young fruit 56.68°" 7.08° 24.87°
Hosui Unripe fruit 54.39 9.35" 23.11°
Ripe fruit 56.44° 10.86% 24.79*
Young fruit 56.27 7.54° 24.66
Niitaka Unripe fruit 50.55" 9.81° 25.09
Ripe fruit 48.74° 10.34° 24.07
Young fruit 49.92 7.66° 23.68
Chuwhangbae Unripe fruit 4947 9.41° 24.00
Ripe fruit 48.62 12.10° 24.44

Young fruit, unripe fruit and ripe fruit are indicated in Table 1.

““different letters within the same column indicate significant difference (p <0.03).

Umeans of values at 3 measurements at 2 experiments.

Table 3. Dietary fiber contents of dietary fibers extracts prepared from peel of Asian pear in three cultivars at different growth sages

(%0)
Cultivars Stages IDF' SDF? TDF
Young fruit 82,35 5.65 88.00*
Hosui Unripe fruit 80.01° 5.95 85.96"
Ripe fruit 76.87° 6.24 83.11
Young fruit 80.06° 4,94 85.00°
Niitaka Unripe fruit 74.40° 4.86° 79.29"
Ripe fruit 72.53¢ 7.00° 79.53"
Young fruit 82.34° 6.03* 88.38¢
Chuwhangbae Unripe fruit 75.38" 3.89" 79.27°
Ripe fruit 68.15° 5.85° 74.00°
IDF: insoluble dietary fiber, SDF: soluble dietary fiber, TDF: tolal dietary fiber.
Young fruit, unripe fruit and ripe fruit are same meaning in Table 1.
““different letters within the same column indicate significantly different values (p < 0.03).
“means of values at 3 measurements at 2 experiments.
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Table 4. Chemical compositions of dietary fibers extracts from peel of Asian pear fruit at different growth stages (%)
Cultivars Stages NDF! ADF? Lingin Hemicellulose Cellulose Uronic acid
Young fruit 90.29"" 65.50° 26.21° 24.79° 39.28° 3.54¢
Hosui Unripe fruit 89.78° 57.00° 24.50* 32.78° 32.50 6.49°
Ripe fruit 73.50° 54.00° 22.55° 19.50° 31.45° 6.80°
Young fruit 90.00° 66.50° 22.06 23.50° 4443 3.16°
Niitaka Unripe fruit 83.65 51.50¢ 21.29 32,15 30.20° 8.16°
Ripe fruit 74.13¢ 56.00° 22.00 18.13¢ 34.00° 8.89°
Young fruit 88.90° 60.00° 24.62 28.90° 35.38° 2.98¢
Chuwangbae Unripe fruit 81.06" 55.50 24.50 25.56" 31.00° 7.45°
Ripe fruit 71.49° 55.00° 24.50 16.49¢ 30.50 9.46°

NDF: neutral detergent fiber, ADF: acid detergent fiber.
young fruit, unripe fruit and ripe fruit are indicated in Table 1.

“<different letters within the same column indicate significant difference (p <0.05).

Ymeans of values at 3 measurements at 2 experiments.

Table 5. Contents of total phenolic compounds in dietary fibers
extracts from peel of Asian pear fruit in three cultivars at

different growth stages (mg/g)
Stages Hosui Niitaka Chuwhangbae
Young fruit 1.64Y 1.65° 2.02¢
Unripe fruit 4.59° 2,73 244"
Ripe fruit 3.69° 293 4.46°

young fruit, unripe fruit and ripe fruit are same meaning in Table 1.
“different letters within the same column indicate significant
difference (p < 0.05).

Ymeans of values at 3 measurements at 2 experiments.

3GANN B ligning F 245% FF3l2 URL ADFS}
cellulose Vl&2ol A )\34«] Aol Rl Ate]ol O] AQl 2}

o]E Holz] ekokrt whAC uronic acideE o) Aee u}
2t o geko] s ek FaellA ®eld Aol dfH

ha} 1

gk Aodfele

F2 A, 287t 7H 6.80, 8.89, 9.46% Tty AT
ole} 7he aloldfdel HREA WHile el Ykt 8
Iy F 284 *401*3%91 7k, 7HEA AHoldRe) F7el

o] eF 3.0%°l4 F7tete] Ad<matol A

sHde] Aol 7}%@? Aol 4igel ulgol 1 w3t 4
B g JRoz <lste] Hiel Holdfol Hlske]
o S FHE 70 Arko). Holdfe] dFol s & A
L AEE AR AusdEe] dgel we AuE
FE EEd Aol A&k AEdede dve &
Aatol BOITHTable 5). FolM vz 22 4oldf+-l
9] %ﬁﬂ%ﬁ@%@ﬂ T2 459mges® TP wokAL Alas}

zw o] Hgme] weh dEshe FoEdELe

3o f3} v} He

N
N
RV
2
lo
ot

} 7}
%‘:% 1.65, 2.73, 2.93 mg/g°1911 Zahfoll = zhzb 2.02, 2.44,
446 mg/gol At upebA 2 AN FHE Holdfde] &
AledEde] dee RIS AAE BT HoldFde)prl
S HEAERe ek 267 mg/gt HSE FRIUL A
I HFuFRE 9o zr Aoldf7e AsHEdY
20%E0E Yo o)l ek guava A ERE AL 4
ol dflel FHlEAEE T 587 kgt HFoA AL 4
oldf-del 263 ghkeoll VIsIME W FHES HALh A2 o}
2 Joldfid T FulEAdEL T Aol el F/

Table 6. Mean particle size of dietary fibers extracts from peel of

Asian pear fruit in three cultivars (um)
Stages Hosui Niitaka Chuwhangbae
Young fruit 2550 297° 303°
Unripe fruit 308" 332° 362"
Ripe fruit 314° 345 381°

young fruit, unripe fruit and ripe fruit are indicated in Table 1.
*“different letters within the same column indicate significant
difference (p < 0.05).

"means of values at 3 measurements at 2 experiments.
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Fig. 1. Particle size distribution of dietary fibers extracts from

peel of Asian pear fruit in three cultivars.

Young fruit, unripe fruit and ripe fruit are indicated in Table 1.
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Fig. 2. Particle shape of dietary fibers extracts from peel of Asian
pear fruit in three cultivars.

a: From young fruit of Niitaka pear; magnified 100 times. b: From
ripe fruit of Chuwhangbae pear; magnified 100 times. Young fruit,
unripe fruit and ripe fruit are indicated in Table 1.
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Table 7. Density of dietary fibers extracts from peel of Asian
pear fruit in three cultivars at different growth stages (mg/mL)

. Direct density ~ Bulk density
Cuitivars Stages (non-packed) (packed)
Young fiuit 322" 357¢
Hosui Unripe fruit 3570 416
Ripe fruit 400° 449°
Young fruit 357° 400"
Niitaka Unripe fruit 384° 454
Ripe fruit 380° 454*
Young fruit 380" 416°
Chuwhangbae  Unripe fruit 412° 493°
Ripe fruit 400° 476"

Young fruit, unripe fruit and ripe fruit are indicated in Table 1.
““different letters within the same column indicate significant
difference (p <0.05).

"means of values at 3 measurements at 2 experiments.
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Table 8. Water holding capacity (WHC) and oil absorption of
dietary fibers extracts from peel of Asian pear fruit in three
cultivars at different growth stages

Cultivars Stages WHC Oil absorption
Y & (g water/g solid) (g oil/g sample)
Young fruit 3.86°" 257
Hosui Unripe fruit 5.09° 2.16°
Ripe fruit 4.64° 2.01¢
Young fruit 3.50° 2.35°
Niitaka Unripe fruit 533 2.01°
Ripe fruit 6.03" 2.07°
Young fruit 3.11¢ 2.12¢
Chuwhangbae  Unripe fruit 447 1.98¢
Ripe fruit 5.96° 2.08°

Young fruit, unripe fruit and ripe fruit are indicated in Table 1.
“different letters within the same column indicate significant
difference (p <0.05).

"means of values at 3 measurements at 2 experiments.
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Table 9. Correlation coefficients between composition and physical properties of dietary fibers extracts of Asian pear fruit in three

cultivars
MPS' Direct density Bulk density WHC? Oil absorption

Direct density 0.85%**
Bulk density 0.95%** 0.95%**
WHC 0.68** 0.37 0.59*
Oil absorption -0.78%** -0.92%%* -0.90*** -0.48
Lignin -0.26 -0.33 -0.34 -0.31 0.45
Hemicellulose -0.37 -0.29 -0.27 -0.34 0.04
Cellulose -0.67** -0.69** -0.75%* -0.64* 0.80%**
Uronic acid 0.83%** 0.62* 0.80%** 0.95%** -0.68**

'mean particle size. *water holding capacity. *p < 0.1, ¥*p <0.05, **¥p <0.01].
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