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Extraction and Preparation of Soluble and Insoluble Fiber from Rice for High Fiber Bread Production

Siwaporn Sukquamdee*

Abstract

Dietary fiber is important for health. However, amounts of fiber supplement in foods have restriction due to
inferior quality especially producing hard texture. In this study soluble and insoluble dietary fiber were extracted from
rice bran, brown rice and germinated rice to provide an efficient utilization. Two rice varieties (KDML105 and RD6)
and two extraction methods (water extraction and enzyme extraction using O-amylase) were used. Soluble fiber
powder was obtained by precipitation with ethanol and residue remaining from the extraction processes was used to
prepare for insoluble fiber powder using single screw extruder. Twelve treatments: six residues and two different
moisture contents (10 and 15%) were investigated. The results showed that the enzyme extraction obtained higher
yield of precipitated powder (16.78-41.77%) than those with water extraction (3.31-5.99%). The high, medium and
low yield obtained from the enzyme extraction of brown rice from RD6 and KDML105 (41.77, and 39.94%),
germinated rice (37.15 and 34.25%) and rice bran (16.78 and 17.54%), respectively. However, rice bran provided the
highest soluble dietary fiber content (82.24-82.73%) compared to germinated rice (80.79-81.93%) and brown rice
(80.32-81.49%). The enzyme extraction obtained higher in soluble dietary fiber than those with water (p<0.05).

The extruded powder from 15% moisture showed significantly different in fat, protein, ash, soluble, insoluble
and total dietary fiber contents from those of 10% moisture (p<0.05). The high moisture content (15%) of residues
using for extrusion significantly increased soluble dietary fiber content of all rice samples. RD6 brown rice and
germinated rice obtained high soluble dietary fiber. Therefore the soluble dietary fiber form RD6 brown rice and
germinated rice were chosen and used for the study on bread quality. The addition of 0.25 and 0.50% of RD6 brown
rice and germinated rice soluble fiber and the substitution with extruded powder produced from RD6 brown rice at 10
20 and 30% in bread were investigated for the effect of bread quality. The results showed that addition of soluble
dietary fiber increased water absorption of dough, decreased dough stability time and increased dough height at final
proof, which resulted in increase in loaf volume (680.00cc from 552.50cc) and increase in softness of bread. The
addition of 0.50% soluble dietary fiber from RD6 germinated rice had the highest bread quality. However, the results
from effect of insoluble dietary fiber showed that insoluble dietary fiber increased water absorption, decreased dough
stability time and decreased dough height at final proof, which resulted in decrease in loaf volume (505.00cc from
552.50cc), increase in hardness of bread (417.49 from 307.80 g force), and obtained darker colour than bread control.
Addition of dietary fiber at all levels resulted in increase in soluble dietary fiber and total dietary fiber (p<0.05).
Addition of insoluble dietary fiber at all levels resulted in increase in total dietary fiber in breads (5.41-7.45% increase
from 2.18%) which can be grouped by FDA as “a good source of fiber”. Addition of soluble dietary fiber at all levels
resulted in increase soluble dietary fiber in breads (1.83-2.39% increase from 1.49%). These amounts of soluble

dietary fiber could reduce a risk of coronary heart disease (FDA).
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