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Physicochemical Properties and Glucose Transport Retarding Effect of
Pectin from Flesh of Asian Pear at Different Growth Stages
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Abstract Properties of pectin extracted from flesh of Asian pear in 3 cultivars were investigated at different growth
stages. The extraction yields of pectin by the acidic treatment decreased during the growth. The L* value of young fruit
was lower than unripe and ripe fruit, and a* and b* value were higher in the same cultivars. The degree of esterification
(DE) and intrinsic viscosity of pectin were 21.1-41.3% and 1.90-3.81 dL/g, respectively. The pectin extracted from flesh
of pear showed about 30% glucose retarding effect. The DE value had a high correlation with retarding effect on glucose
transport and intrinsic viscosity (p<0.01 and p<0.05). The intrinsic viscosity of the pectin seems to affect the retardation
of glucose transport in blood. Pectin extracted from flesh of Asian pear by acidic treatment could be a good source to

develop low calorie and functional food.
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Table 1. Color of pectin extracted from flesh of Asian pear at different growth stages

. Hunter value
Cultivar Stage
a* b*
Young fruit" 69.67+0.11%Y 5.32+0.05° 14.69+0.18°
Hosui Unripe fruit” 88.41£0.01° 0.85+0.02° 6.81+0.03¢
Ripe fruit” 80.72+0.25 2.82+0.23 12.87+0.19°
Young fruit 75.95+0.15¢ 5.74+0.04* 14.34+0.09*
Niitaka Unripe fruit 83.90+0.07* 2.91+0.01° 12.29+0.01°
Ripe fruit 81.89+0.19° 1.77+0.02¢ 11.12+0.05°
Young fruit 75.04+0.20° 5.95+0.02* 13.59+0.02°
Chuwhangbae Unripe fruit 80.37+0.16* 3.77+0.01° 13.54+0.01°
Ripe fruit 80.69+0.08" 3.30+£0.03¢ 12.36+0.09°

YYoung fruit, 69 (Hosui) and 73 (Niitaka and Chuwhangbae) days; Zunripe fruit, 115 (Hosui), 119 (Niitaka) and 134 (Chuwhangbae) days; *ripe

fruit, 153 (Hosui), 179 (Niitaka) and 192 (Chuwhangbae) days.
These days elapsed till harvest after full bloom.

“Different letters within the same column indicate significantly different values (p<0.05).
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Table 2. Methoxyl contents and degree of esterification of pectin
extracted from flesh of Asian pear

. Methoxyl content Degree of
Cultivar Stage (%) esterification (%)
Young fruit" 4.88+0.02°Y 29.90£0.16"
Hosui Unripe fruit 3.44+0.02¢ 21.08+0.16°
Ripe fruit 5.80+0.24* 35.55+1.50°
Young fruit 3.88+0.04¢ 23.76+0.24°
Niitaka Unripe fruit 4.46+0.14° 27.39+£0.91°
Ripe fruit 6.73+0.15° 41.25+0.96"
Young fruit 5.69+0.02* 34.89+0.13°
Chuwhangbae  Unripe fruit 4.81£0.06" 29.51£0.37°
Ripe fruit 5.754+0.02* 35.25+0.10°

YYoung fruit, unripe fruit, and ripe fruit are same meaning in Table 1.
IDifferent letters within the same column indicate significantly
different values (p<0.05).
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Table 3. Intrinsic viscosity and molecular weight of pectin
extracted from flesh of Asian pear

Intrinsic viscosity Average molecu-

Cultivar Stage (dl/g)  lar weight (x1000)
Young fruit" 2.71£0.012 184+6°
Hosui Unripe fruit 2.12+0.02° 148+9°
Ripe fruit 2.24+0.03° 172+2¢
Young fruit 1.90+£0.02° 162+1°
Niitaka Unripe fruit 2.89+0.03° 236+15°
Ripe fruit 3.81+0.01° 121+£8°
Young fruit 3.45+0.03" 154+3¢
Chuwhangbae  Unripe fruit 2.73+0.03¢ 238+8"
Ripe fruit 3.16+0.02° 188+5°

YYoung fruit, unripe fruit, and ripe fruit are same meaning in Table 1.
IDifferent letters within the same column indicate significantly
different values (p<0.05).
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Table 4. Retarding effect of pectin extracted from flesh of Asian pear on glucose movement

Dialysis for 30 min Dialysis for 60 min Dialysis for 120 min
Cultivar Stage Glucose in Glucose Glucose in Glucose Glucose in Glucose
dialyzate retardation index dialyzate retardation index dialyzate retardation index
(mg/100 mL) (%) (mg/100 mL) (%) (mg/100 mL) (%)
Control 10.46+0.02°4) 0 14.74£0.27*4 0 22.76+1.25"% 0

Citrus pectin 6.06:0.35" 42.06 10.11£0.23" 31.34 13.26+£0.37°% 41.74
Young fruit" 6.45+0.18° 3833 9.65+0.34" 34.06 14.99+1.40 34.14
Hosui Unripe fruit 6.25+0.07° 40.24 9.72+0.46™ 30.06 16.14+0.28° 29.09
Ripe fruit 4.71+0.17° 54.97 8.57+0.35° 41.86 12.65+0.18° 4442
Young fruit 8.76+0.11" 16.25 11.94+0.15° 18.99 17.30+1.538 23.99
Niitaka Unripe fruit 6.46+0.00¢ 38.24 10.92+0.34¢ 2591 15.76+0.465¢ 30.75
Ripe fruit 5.49+0.13° 47.51 8.89+0.13° 39.69 13.43+1.31¢ 40.99
Young fruit 6.25+0.43" 40.25 9.51+0.12" 35.48 13.35+0.86" 4134
Chuwhangbae  Unripe fruit 7.44+£0.29" 28.87 9.27+0.36 37.11 15.31£0.85" 32.73
Ripe fruit 5.65+0.29" 45.98 10.21+0.45" 30.73 14.16+1.05" 37.78

YYoung fruit, unripe fruit, and ripe fruit are same meaning in Table 1.

IDifferent letters within the same column indicate significantly different values (p<0.05).
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Fig. 1. Passive transport of glucose in vitro in the presence of

pectin from flesh of Asian pear (Young fruit, unripe fruit, and
ripe fruit are same meaning in table 1).
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