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Production of Soluble Dietary Fiber of Buckwheat Hulls by
Enzymatic Depolymerzation and its Characteristics

Hee Jin Im, Bo Yeon Park, and Kyung Young Yoon*

Department of Food and Nutrition, Yeungnam University

Abstract This study was conducted for the production of water-soluble dietary fiber (SDF) from buckwheat hulls by
using Celluclast or Viscozyme. The functionality of this SDF, including antioxidant activity, glucose- and bile acid-
retardation effects in vitro, was measured. SDF yields from cellulose and hemicellulose fractions were 60.5 and 123.7 g/
kg dry matter, respectively. Analysis of molecular weight distribution of SDF by using gel chromatography showed that
SDF degradation increased with increase in reaction time. The antioxidant activity of SDF obtained by enzymatic
hydrolysis was higher than that of dietary fiber without enzyme treatment. SDF showed higher retardation effects on
glucose and bile acid than the sample without dietary fiber did. The results of this study suggested that SDF produced
from buckwheat hull by enzymatic hydrolysis is a good source of functional food material because of its high antioxidant

activity and glucose- and bile acid-retardation effects.
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Table 1. Yields of soluble dietary fiber from buckwheat hull by enzymatic hydrolysis

Yields (g/kg) (increase ratio, %)

Hydrolysis time (h
Yoy ® SDFC SDFH Total
0 2.4+0.1°(100.0) 84.3+2.2%(100.0) 86.7+0.2%(100.0)
24 5.4+0.4°(222.4) 104.4+3.6°(123.9) 109.843.4°(125.5)
48 5.7£0.5%(236.5) 112.9+1.8°(133.9) 118.6+1.6°(137.8)
72 6.1+£0.2*(251.0) 123.742.9*(146.7) 129.843.1%(149.6)

SDFC, soluble dietary fiber produced from the cellulose fraction by enzymatic hydrolysis; SDFH, soluble dietary fiber produced from the

hemicellulose fraction by enzymatic hydrolysis.
MeantSD (n=3).

Values with different superscript letters in the column are significantly different at p<0.05.
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Fig. 1 Chromatograms of soluble dietary fiber produced from cellulose fraction by enzymatic hydrolysis. Column size, 2.5%30 cm; flow
rate, 1.5 mL/min; elution solvent, distilled water; fraction volume, 4 mL
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Fig. 2. Chromatograms of soluble dietary fiber produced from hemicellulose fraction by enzymatic hydrolysis. Column size, 2.5x30 cm;
flow rate, 1.5 mL/min; elution solvent, distilled water; fraction volume, 4 mL
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Table 2. Antioxidant activity of soluble dietary fiber produced from buckwheat hull by enzymatic hydrolysis

IC,, values
Sample Hydrolysis time (h) DPPH radical scavenging ABTS™ radical scavenging Fe*" chelating ability
activity (ug/mL) activity (mg/mL) (ug/mL)
0 26.35+0.02° 2.76£0.01¢ 371.39+0.27¢
SDFC 24 24.30+0.17° 2.41+0.01°¢ 313.53+0.91°
48 23.47+1.16° 1.76+0.01° 338.59+0.25°
72 16.84+0.08" 2.26+0.01° 339.89+0.41¢
0 17.32+0.38" 1.62+0.01¢ 667.15+2.56*
SDFH 24 17.06+0.12° 1.60+0.00° 660.75+5.34°
48 15.90+0.16 1.58+0.01° 628.09+2.40°
72 18.30+0.25° 1.43+0.01* 394.89+0.75

SDFC, soluble dietary fiber produced from the cellulose fraction by enzymatic hydrolysis; SDFH, soluble dietary fiber produced from the

hemicellulose fraction by enzymatic hydrolysis.
Mean£SD (n=3).

Values with different superscript letters in the column are significantly different at p<0.05.
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Fig. 3. Passive transport of glucose in vitro in the presence of
soluble dietary fiber from buckwheat hull by enzymatic
hydrolysis. SDFC, soluble dietary fiber produced from cellulose
fraction by enzymatic hydrolysis; SDFH, soluble dietary fiber
produced from hemicellulose fraction by enzymatic hydrolysis;
CMC, carboxymethylcellulose. Sodium azide solution without
dietary fiber was used as control.
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Fig. 4. Passive transport of bile acid in vitro in the presence of
soluble dietary fiber produced from buckwheat hull by
enzymatic hydrolysis. SDFC, soluble dietary fiber produced from
cellulose fraction by enzymatic hydrolysis; SDFH, soluble dietary
fiber produced from hemicellulose fraction by enzymatic hydrolysis;
CMC, carboxymethylcellulose. Sodium azide solution without
dietary fiber was used as control.
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