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Effects of Extractants on the Characteristic of
Soluble Dietary Fiber from Apple Pomace

Hyo-Joong Kim, Jae-Kwan Hur, Chul-Sung Huh and Young-Jin Baek
R & D center, Korea Yakult Co., Ltd.

The dietary fiber was extracted from apple pomace with various concentrations of acidic, alkaline solvents and
water in 24.4~29.3% yield. The extractions of water-soluble dietary fiber with acidic(6.85%) and alkaline sol-
vent(6.55%) were more effective than the water extraction(6.0%). The higher extraction yield was obtained with
increased concentration of acidic or alkaline solvents. The content of galacturonic acid was higher in the order,
0.01 M HCI(77.5%)>0.05 M HCK76.8%)>H,0(76.1%)>0.05 M NaOH(73.8%)> 0.01 M NaOH(69.0%) and the
extraction with acidic solvent showed the highest pectin yield. The color value increased by extraction with sol-
vent in higher concentration. And at equal concentration, the color value of alkaline extract was higher than that
of acidic exctract. There was no relationship between the color value and the extraction yield of dietary fiber.
In the investigation on the rheological properties, the shear stress increased in proportion to galacturonic acid
contents. While water-soluble dietary fiber extracted with acid and water represented Newtonian rheological
properties, the alkaline extract was inclined to have converting property from pseudoplastic to Bingham pseudo-
plastic with increment of alkaline concentration. In the studies on the time-dependence of apparent viscosity, the
thixotropic property with hysteresis loop was observed in alkaline extract.
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Fig.1. Flow diagram for obtaining dietary fiber from apple
pomace.
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Table 1. Yield of insoluble dietary fiber(IDF), soluble dietary
fiber(SDF) content of galacturonic acid in fractions extracted
from apple pomace

Insoluble .
dietary fiber Soluble dietary fiber
Solvent "
) . Galacturonic
Yield(%) Yield(%) acid(%)
A:H,O 233 6.0 76.1
B:0.01 M HCl1 17.9 6.5 77.5
C:0.05 M HCI 18.8 7.2 76.8
D :0.01 M NaOH 20.7 54 69.0
E:0.05M NaOH 18.5 77 738

Table 2. Hunter color values of apple pomace extract eluted by
ethanol

Hunter color value

Solvent
L a b J{LZ+a?+bY}
A:H,0 995 09  +46 99.62
B:0.01 M HCI 9.6  -08  +45 99.71
C:0.05 M HCI 9.5 +10  +106 97.15
D:00IMNaOH 984  -15  +84 98.78
E:005MNaOH 889  -04  +429 98.90
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Fig. 2. Shear stress vs. shear rate of rehydrated colloidal solute,
extracted by refluxing with different solvents at 20°C

Table 3. Rheological parameters of rehydrated colloidal solute,
extracted by refluxing with different solvents at 20°C

Power-law model Casson model
Solvent

K(Pa « s n RV C(Pa)
A:HO 0.0574  1.0400 0.99 0.0146
B:0.01 MHCI 0.1177  0.9759 1.00 0.0593
C:0.05MHCL 0.0096  0.9339 0.95 0.0101
D :0.01 M NaOH 0.1987 0.7322 1.00 0.5889
E: 0.05 M NaOH 09312 0.5543 1.00 2.9760
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Fig. 3. Changes of shear stress as a function of shear time for
rehydrated colloidal solute at 500 sec™ and 20°C
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Fig. 4. Hysteresis of rehydrated colloidal solute, extracted by
refluxing with different solvents at 20°C
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