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Abstract

Dietary fiber content and carbohydrate digestibility of dried soymilk residue (DSR) and tofu containing DSR
were evaluated. Insoluble dietary fiber (IDF) content was 37.4 and 49.8% (%, moisture free basis) for common
soymilk residue and DSR, respectively. Both soymilk residues contained 12.5% of soluble dietary fiber (SDF, dry
basis). Tofu containing DSR, which is partially substituted with DSR corresponding to 10% weight of soybean
used, had higher dietary fiber content (30% more for IDF and 45% more for SDF) than tofu manufactured in tra-
ditional manner. Carbohydrate digestibility was much lower in all tofu products ranging from 1% to 21%, and
there was a negative correlation(r= — 0.9243) between carbohydrate digestibility and total dietary fiber content.
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INTRODUCTION

Soymilk residue (called Bi-jee ip Korean and Okara
in Japanese) has been known as a high nutritive insol-
uble residue which is produced during the straining
process of tofu production. [t should be realized,
however, that there are probably some problems in
providing soymilk residue as food to humans, since it
is very bulky and contains about 12% insoluble car-
bohydrate and fiber”. This fraction also has difficutty
in feeding due to rapid microbial spoilage and lipid
deterioration during storage. Several investigators®®
have reported tha. the quality of soymilk residue can
be improved by drying and solvent washing. The
physical and sensory quality and protein quality of a
tofu formula containing 10% dried soymilk residue
(DSR) were also studied™®.

The purpose of the present study was to provide
additional information on dietary fiber content and
carbohydrate digestibility of tofu containing DSR,
the intermediate products from tofu processing.

MATERIALS AND METHODS

*To whom all correspondence should be addressed

Materials

Fresh soybeans and tofu products were obtained
and prepared by the same manner described in the
previous paper®.

Analysis of dietary fiber

Insoluble dietary fiber (IDF) and soluble dietary fib-
er(SDF) were measured on the basis of enzymatic me-
thod of Asp et al.” using pancreatin (4 usp unit/g soli-
d, Sigma).

Measurement of in vifro carbohydrate digestibi-

lity

In vitro carbohydrate digestibility was expressed as
reducing power. The amounts of reducing sugars
released by the treatment with o-amylase solution
(8mg porcine pancreas, 15units/mg solid, Sigma)
were determined spectrophotometrically with 3,5-
dinitrosalicylic acid (1% in 0.4N NaOH containing
30% sodium potassium tartrate) according to the pro-
cedure® modified the assay of Bruner®.
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RESULTS AND DISCUSSION

Composition of dietary fiber

Dietary fiber components can be classified into
several types, such as soluble and insoluble dietary
fiber and structural and nonstructural dietary fiber.
With the recent development of various techniques
for determining the dietary fiber contents of foods
based on in vitro enzymatic digestion, increasing
interest has been focused on the soluble and insolu-
ble dietary fiber components of foods. Although all
plant foods contain both soluble and insoluble
dietary fiber, foods can be differentiated on the ba-
sis of their soluble and insoluble dietary fiber con-
tent. Beans are known as a well-balanced dietary fi-
ber source and their consumption is associated with
health benefits'. Fig. 1 shows the various IDF and
SDF contents at the different process of manufac-
ture of traditional tofu (TT) and tofu containing dried
soymilk residue(TDSR). The dietary fiber contents
of tofu products were determined using the method
of Asp et al.”, simple and rapid method for separa-
tion of dietary fiber from the solubilized protein and
starch in as short time as possible, because the sam-
ples used in the experiment have a generally high
protein content. As shown in Fig. 1, the IDF vs SDF
ratio of all samples except tofus was about 3.5 : 1
(w/w, dry basis) and there were no significant(p>0.
05) differences of both dietary fiber contents between
raw soybean and soaked soybean or soymilk. SR1,
which was made on a laboratory scale, contained
about 40% more IDF and 56% more SDF than those
of raw soybean. The difference in dietary fiber con-
tents of SR1 and SR2 is mainly due to the difference
in content of seed coats used in soymilk residue pro-
cessing. As a result of solvent washing, the ratio of
IDF vs SDF in DSR was changed and its IDF content
was increased. Another difference between two tofus
is caused by the added DSR contents which have
much dietary fibers. However, TDSR had about
30% more IDF and 45% more SDF than TT.

Carbohydrate digestibility

Both tofus have very low carbohydrate contents
compared with the raw bean and soymilk residues.

But carbohydrate content was increased by 70%
and 103% in SR1 and DSR repectively, presumably
by removing proteins and other components during
the decanting step of soymilk residue preparation
(Table 1). Soymilk residues showed the very low ca-
rbohydrate digestibility compared to TT. The high
level of dietary fibers (Fig. 1) and indigestible carbo-
hydrate" will have an effect on the carbohydrate dig-
estibility of SR1 and DSR. As with TDSR, the added
DSR is responsible for lower carbohydrate digestibi-
lity compared to TT. Analyses indicated that carbohy-
drate digestibility of tofu products was influenced by
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Fig. 1. The content of insoluble dietary fiber (IDF) and soluble
dietary fiber (SDF) in the samples at different stages of
the conversion into tofu.

Soaked soybean : Soaked in tap water for 24 hours.

SR 1 : Soymilk residue made on laboratory scale.

SR 2 : Commercial soymilk residue.

DSR : Solvent washed soymitk residue.

TT : Tofu manufactured in traditional manner.

TDSR : Tofu containing DSR corresponding 10% soy-
bean used.

Each values are arithmetric mean+S.D. of 3 experi-
mental replicates.

Table 1. Degree of in vitro carbohydrate digestibility of tofu

products

Sample Total* Carbohydrate

P carbohydrate (%) digestibility (%)
Raw soybean 33.40£4.03 18.62+1.84
SR 1 56.651+4.23 10.70+0.82
DSR 68.081+7.62 9.05+0.71
TT 15.221+0.96 21.354+3.06
TDSR 28.33+2.45 12.51x2.45

* Eliminate the sum of protein, lipid and ash contents from
total solid
Abbreviations were the same as in Fig. 1
Data represent mean+S.D. of three experiments
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dietary fiber content and employed cooking metho-
ds™. It will also depend on the amount of added DSR
which may limit the textural characteristics and car-
bohydrate digestibility of tofu.
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