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Feasibility Study on Snack Production by Using Dietary Fiber
Concentrate from Soymilk Residue

Kulvadee Trongpanichl, Pracha Boonyasirikooll, Sumalai Srikumlaitong?,
Chowladda Taengpook! and Udom K anjanapakor nchail

ABSTRACT

Theproduction of high dietary fiber snack was studied by using corngrit and broken riceasthebases
and composed of dietary fiber concentrates (DFC) from soy milk residue which were defatted and non-
defatted. Theamountsof thedietary fiber concentrateswere5 %, 10 % and 15 %, respectively. Themixtures
wereextruded by using atwin screw extruder. It wasfound that thetotal dietary fiber andthe protein contents
of the snack samples were increased with the increasing quantity of the DFC in the products. The snack
samplesthat contained 5% DFC were equal to or even more bulky than the control sample and more bulky
than the snack sampl esthat contained 10 % DFC and up . Theresultswere confirmed by measuring the bulk
density of the snacks. Fromthe color measurement of the snack samples, it wasfound that thelightness (L *)
of the snacks were decreased with the increasing amount of DFC in the samples. Snacks made from corn
grit as the base had a golden yellow color, while snacks made from broken rice as the base were white.

From the sensory evaluation, it wasfound that therewas no significant differencein the preferential
scores in color, odor and taste between the snack samples that contained 5 — 15 % DFC and the control
sample at p < 0.05. However, adding DFC in the snacks could improve the snack’ s texture as the texture
preferential scoresof all the snack sampleswhich contained 10 %DFC were higher than of the control ones.

The high dietary fiber snacks made from the defatted DFC contained more protein and total dietary
fiber than the snacks made from the non-defatted DFC.
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INTRODUCTION 45.9 % carbohydrate, 3.6 % protein and 0.9 % fiber

(FAO and US. Dept. of Health, Education and

Nowadays, snack is a popular food item
which still get a steady increasein the market size.
Infact, snack havemany varietieswhicharedifferent
in shape, size, taste, aromaand food compositions.
Normally their bases are dehulled cereals, either in
theformsof flour or grit, and tubersfromwhich the
main composition is starch and low in protein and
fiber content. For example, potato chips contain

Welfare, 1972), whilethe composition of extruded
snacks varies greatly with the kinds of the raw
materials being used. However, the main
composition of the extruded snacks is still
carbohydrate with only 3.3 — 8.3 % protein
(Boonyasirikool et.al., 1986). Lee (1994) studied
ontheeffectsof extrusion conditionsonthesolubility
and cholesterol — lowering potential of dietary
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fiber. She found that soluble dietary fiber (SDF)
was maximized at low dough moisture content,
high barrel temperature and high screw speed.
These high shear conditions produced a greater
than 3fold SDFin soy (t0 11.0 %) and wheat (t0 8.3
%) snacks as compared with SDF in the raw mixes
(3.4 and 2.3 % respectively)

The amount of soymilk residuein Thailand
is increasing the same time as the drinking of
soymilk becomes more and more popular. This
could be due to the knowledge of people to avoid
the diseases that are caused from animal products.
Trongpanich et al. (2000) studied the production of
dietary fiber concentrate (DFC) from soymilk
residue by water extraction process. They found
that the DFC they produced contained morethan 40
% total dietary fiber (TDF) and more than 45 %
protein content. The shelflife of the DFC wasabout
3 monthsand alonger shelflifecould be obtained if
the DFC isdefatted. In order toincreasethe protein
content of the extruded snack., many researches
have been done and have had some success by
adding of alimited amount of defatted soy flour in
the base of raw mixes. However, none have been
done yet on the DFC from soymilk residue from
which properties might change after passing the
soymilk extraction process.

The objective of this study is to find the
feasibility of using DFC from soymilk residue asa
raw material in the extruded snack production, in
order toincreasethe TDF and protein content of the
snack, and to utilize the soymilk residue, as well.

MATERIALSAND METHODS

1. Materials

1.1 DFC and defatted DFC powder from
water extraction process.

1.2 Corn grit (yellow color with particle
size about 30 — 40 mesh)

1.3 Brokenrice (Kaw —tha—hang) withthe
size particle about 30 — 60 mesh.

1.4 Barbecue flavor and soybean oil for
coating.

1.5 Other flavoring agents such as sugar,
salt and minerals.

2. Methods

2.1 Formulation

Corn grit and broken rice were used as the
bases. Each base was mixed with either DFC or
defatted DFC powder at 5 %, 10 % and 15 % DFC
or defatted DFC concentration, respectively. Each
raw mix wasmixed with 1 %flavoring agents(item
1.5). For the controls, 2 % vegetable oil was added
ineachformula, andfor thedefatted formulas0.725
% vegetableoil wasadded. Fourteenformulaswere
used for this study.

2.2 Extrusion

The raw mixes were extruded by using
Hermann Berstorff Laboratory Twin Screw Extruder
(Co—rotating ZE 25x 33 D). The sampleswerefed
at thespeed of 375gm./min., andwithascrew speed
of 300 rpm. Water was fed to the control and the
compositeraw mixes at the speed of 19.2 gm./min.
The highest barrel temperature was 165°C at the
barrel 6. The melting temperature was at the range
155 —160°C.

After extrusion, the products were dried
with an electric carbinet dryer at 80°C for 15— 20
min., and coated with the barbecue flavor at the
concentration of 10 % by wt. Then they were
packed in plastic bags.

2.3 Sensory evaluation

Twenty food scientists were involved for
the sensory evaluations. The tasters evaluated the
products by using the hedonic scale method, from
whichthescoreswere1—9. Thelow scoresshowed,
undesirableor didikableproducts’ characters, while
thehigh scoresshowed moredesirableor preferable
products’ characters. The scoreswere analysed for
the statistical significant difference by using the
Analysisof Varianceand Duncan’ sMultipleRange
Test.
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2.4 Chemical and other characters
analysis

The samples were analysed for moisture,
protein, fat, fiber and ash (AOAC, 1990), total
dietary fiber (AOAC, 1995), and col or wasmeasured
from the ground samples by a Data Color
International Spectroflash. Bulk density (10
replications) was calculated from the volume of
replacement and the weight of the samples, and
texture (10 replications) by the Instron 1140 with 5
kg. weighing, head speed of 50 mm/min. and chart
speed of 200 mm/min.

RESULT AND DISCUSSION

Table1showstheresultsfromtheproximate
analysis, TDF and the color of the main raw
materials,i.e. corngrit, brokenriceand defatted and
non-defatted soymilk residue (DFSR and SR
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respectively). The DFSR and SR showed a higher
protein, fiber, ash and TDF content than corn grit
and brokenrice. Thecolor of DFSR and SR had the
same shade of the brokenrice, i.e., white and pale
yellow,respectively. The color of the corn grit was
golden yellow.

Table2 showstheresultsfromtheproximate
analysis, theTDFandthecolor of thesnack samples
made from the corn base and SR at 5, 10 and 15 %
concentration. It was found that the protein, fiber
and TDF content of the samplesincreased with the
steady increase of SR in the raw mixes, while the
lightness (L*) of the sample decreased with the
increase of SR in the samples. However, since the
amount of SRinthe samplewasnot much, thecolor
of all sampleswere still yellow.

Table 3 showsthe sensory evaluation of the
snacks made from corn grit and SR. The scores of
the samples in color, odor, taste and acceptability

Table1l The proximate analysis (based on dry basis) and the color of the corn grit, broken rice, soymilk

residue and defatted soy milk residue.

Samples Moisture Protein  Fat Fiber Ash  TDF Color
% % % % % % L a B
Corn grit 12.46 7.50 222 063 062 324 8404 970 3849
Brokenrice 10.57 875 091 056 045 153 9273 -0.13 7.61
Soymilk residue (SR) 986 3934 2331 689 259 4310 9122 064 16.13
Defatted soymilk
residue (DFSR) 11.73 4850 311 817 270 4612 9499 0.23 7.02

Table2 Theproximateanalysis(based on dry basis) TDF and the color of the snacks made from corn grit

and the soymilk residue (SR).

Samples Moisture Protein  Fat Fiber  Ash  TDF Color
% % % % % % L a B
100 % corn 533 719 431 063 158 312 8560 533 3915
5% SR 3.84 841 316 084 171 482 8403 578 3754
10 % SR 5.16 975 410 098 1.68 6.23 8278 629 38.93
15% SR 339 1106 532 101 182 864 8207 610 3757
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werenotsignificantly different. However, theadding
of SR seemed to have an advantage in improving
the texture of the product. The taster preferred the
samples with SR more than the control with
significant difference (p < 0.05). The sample with
10 % SR had the highest score, although there was
no significant difference with the other samples
with SR.

Table4 showstheresultsfromtheproximate
analysis, TDF and color of the snacks made from
corn grit and defatted soymilk residue (DFSR). It

was found that the protein, fiber, and TDF of the
samples increased with the increasing amount of
DFSR in the products, while the lightness (L*) of
the samples decreased with the increasing amount
of DFSR. All sampleswereyellow. The preference
test of the sampleswereevaluated and theresult are
shown in Table 5. Scores of al characters of the
control samplewerenot significantly different than
the samples of DFSR. However, the scores of the
controls were lower than the scores of the samples
with DFSR at 5 and 10 % concentration in all

Table3 The sensory evaluation of the snacks made from corn grit and soy milk residue (SR).

Samples Texture Color Odor Taste Acceptability
100% corn 6.55° 7.478 6.722 7.192 6.942
5% SR 6.712 7.452 6.922 7.082 6.942
10% SR 6.742 7.422 6.682 7.002 6.972
15% SR 6.682 7.102 6.472 6.472 6.16

In acolumn, means followed with the same letter are not significantly different at p < 0.05

Table4 Theproximateanalysis(based ondry basis), TDF and the col or of the snacks madefrom corn grit

and the defatted soy milk residue (DFSR).

Samples Moisture Protein  Fat Fiber Ash  TDF Color
% % % % % % L a b
100% Corn 5.33 719 431 063 158 312 8560 533 3915
5% DFSR 4.23 8.60 3.09 107 187 509 8455 554 37.92
10% DFSR 375 1069 401 111 198 719 8403 515 36.69
15% DFSR 337 1150 481 213 178 911 8323 510 3589

Table5 The sensory evaluation of the snacks made from corn grit and defatted soymilk residue (DFSR).

Samples Texture Color Odor Taste Acceptability
100 % corn 6.682 7.082 6.602 6.85% 6.63%
5% DF-SR 6.782 7.082 6.932 6.902 6.852

10 % DF-SR 6.902 7.002 6.902 6.902 6.75%
15 % DF-SR 6.452 7.082 6.802 6.552 6.250

In acolumn, means followed with the same letter are not significantly different at p < 0.05



192

characters, except color.

Table 6 and 8 showsthe proximate analysis
and TDF content, and color of the snacks made
from broken rice and SR, and broken rice and
DFSR, respectively. Theprotein, fiber, TDF of the
samples increased with the increasing amount of
SR and DFSR, while the addition of SR and DFSR
had a reverse effect to the lightness (L*) of the
samples.
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Table 7 shows the scores from the sensory
evaluation of the snacksmadefrom brokenriceand
soymilkresidue. Therewasnosignificant difference
between scores of the samplesin color, odor, taste
and acceptability, but there was a significant
difference (p < 0.05) between the texture scores of
the control and 15 % SR. SR improved the texture
of the products, from which it let us know that the
snacks can have an addition of SR up to 15 % and

Table6 Theproximate analysis(based on dry basis), TDF and the color of the snacks made from broken

rice and the soymilk residue (SR).

Samples Moisture Protein  Fat Fiber Ash  TDF Color
% % % % % % L a b
100% rice 4.08 844 224 056 229 101 90.16 -096 11.87
5% SR 407 1031 273 057 152 240 8886 -069 13.66
10% SR 335 1156 323 074 122 324 8713 -023 1496
15% SR 401 1331 412 089 148 478 849 044 16.27
Table7 The sensory evaluation of the snacks made from broken rice and soymilk residue (SR).
Samples Texture Color Odor Taste Acceptability
100% rice 5.800 6.502 6.752 6.602 6.002
5% SR 6.25% 6.502 6.652 6.602 6.352
10% SR 6.00% 6.552 6.652 6.602 6.102
15% SR 6.432 6.552 6.602 6.852 6.552

In a column, means followed with the same letter are not significantly different at p < 0.05

Table8 Theproximate analysis(based on dry basis), TDF and the color of the snacks made from broken
rice and the defatted soymilk residue (DFSR).

Samples Moisture Protein  Fat Fiber  Ash  TDF Color
% % % % % % L a b
100% rice 4.08 8.44 224 056 229 101 90.16 -096 11.87
5% DFSR 488 10.63 114 058 148 3.84 8951 -0.04 14.08
10% DFSR 412 1250 125 078 121 512 8777 018 1468
15% DFSR 375 1556 129 085 146 749 8594 040 1541
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receive the higher preference test than the control
one.

Table 9 shows the result from the sensory
evaluation of the samples made from broken rice
andDFSR. Again, therewasnosignificant difference
between the snacks in color, odor and taste
characters. DFSR improved the texture and
acceptability of the product from which the scores
of these characters of the DFSR added samples
were higher than of the contral.

Therewasasignificant differencesbetween
the control and the DFSR-added samples(p < 0.05)
intextureand in acceptability scoresand theresults
showed that a10 % addition of DFSR wasthe best.

Table10showsthebulk density of thesnack
samples. The bulk density had a relationship with
the size of the snack. The less density sample

received abigger size,and a5 % addition of SR and
DFSR increased the size and decreased the bulk
density of theproductswith asignificant difference
(p < 0.05), except the samples of corn with DFSR.
Upon increasing the added amount of SR and
DFSR, the size decreased with the increasing bulk
density.

Table 11 shows the result from the texture
testing of the products. There was no significant
difference among the corn base samples. For the
ricebasesamples, therewasasignificant differences
(p < 0.05) between the control and the 10 % and 15
% SR samples, and between the control and the
DFSR- added samples. Snacks from 100 % rice
weremore crispy than 100 % corn, thuswereeasily
broken. The SR and DFSR addition improved the
structure and texture of the rice base products.

Table9 The sensory evaluation of the snacks made from broken rice and the defatted soymilk residue

(DFSR).
Samples Texture Color Odor Taste Acceptability
100% rice 5.15¢ 6.502 6.532 6.452 5.55¢
5% DFSR 5.98P 6.552 6.352 6.602 6.05¢
10% DFSR 6.752 6.652 6.702 6.702 6.652
15% DFSR 6.48% 5.95P 6.302 6.552 6.33%
In acolumn, means followed with the same letter are not significantly different at p < 0.05
Table 10 The bulk density (gm/ml) of the snacks samples.
Samples Corn base Corn base Rice base Rice base
with SR with DFSR with SR with DFSR
Control 0.054° 0.054° 0.0742 0.0742
5 % adding 0.042¢ 0.054P 0.068P 0.064P
10 % adding 0.056° 0.056° 0.0732 0.0732
15 % adding 0.0772 0.0672 0.0742 0.0752

In acolumn, means followed with the same letter are not significantly different at p < 0.05
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Table 11 The texture (kg.) of the snack samples using the Instron measurement.

Samples Corn base Corn base Rice base Rice base
with SR with DFSR with SR with DFSR
Control 1.502 1.502 1.39¢ 1.39b
5 % adding 1.462 1412 1.61¢ 1.82a
10 % adding 1.462 1.54a 1.93P 1.852
15 % adding 1712 1.702 2.582 1.932

In a column, means followed with the same letter are not significantly different at p < 0.05

CONCLUSION

Dietary fiber concentrate from soymilk
residue either defatted or non-defatted, can be used
to increase the dietary fiber and protein content of
snacksfrom cereals. However, in order to improve
thetextureof the productsand receivetheconsumer
acceptability, the amount of its use should not be
more than 10 % by wit.

ACKNOWLEDGEMENT

Theresearcherswish to thank Research and
Development Institute of Kasetsart University for
supporting the research fund for this project.

LITERATURE CITED

AOAC 1990. Official Methods of Analysis. 15t
ed. The Association of Officia Analytical
Chemists. Arlington, Virginia. 1298 p.

AOAC 1995. Official Methodsof Analysis.16Med.
The Association of Official Analytical
Chemists. Arlington, Virginia. 45.4.07 Chapter
45, p. 70-73.

Boonyasirikool, P., S. Reungmaneepaitoon, S.
Thippayang, and S. Prabhawat. 1986. Research
ontheProduction of High Protein Snack Foods.
ASEAN-Thailand Food Technology Research
and Development 1982 — 1985. IFRPD,
Kasetsart University, Bangkok. 67 p.

FAO and US. Dept. of Health, Education, and
Welfare. 1972. Food Composition Table For
Usein East Asia. USA. 334 p.

Lee, J.T. 1994 Productionand nutritional evaluation
of an extruded snack containing soy fiber and
plant protein. Ph.D. Dissertation, Kansas State
Univ., USA.

Trongpanich, K., Chidchom Hiraga, Duangchan
Hengsawadi and Urai Phawsungthong. 2000.
Feasibility study on production of dietary fiber
concentrate from soymilk residue, pp. 95-96.
In Proceedings of The Third International
Soybean Processing and Utilization
Conference. Oct. 15— 20, Tsukuba, Ibaraki.

Received date
Accepted date

02/05/01
29/06/01



