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Evaluation of Thai Foods Prepared with Soluble Fiber Composite
from Rice Bran and Barley Flour

Patcharee Tungtrakul, Payom Auttaviboonkul, Boonma Niyomvit
and Saipin Maneepun

ABSTRACT

Soluble fiber composite from rice bran and barley, which substituted for coconut cream in Thai
foods, wasfoundto giveacceptable Thal foodswith lower saturated fat contents. It was possibletoreduce
the saturated fats in Kanom Ping Kaset, pumpkin pudding, layer cake, dip sauce for fried pot crust, taro
custard and sautechicken curry by 47.78, 94.28,59.75, 75.27, 61.3 and 60.61%, respectively. TheKanom
Ping Kaset, at a 40% fiber gel substitution, showed an increased textural firmness and a cholesterol
reduction of 20.49%. Pumpkin pudding, at a 100% substitution level, produced a softer semi-moist
texture with areduction of 94.28% saturated fat. Layer cake displayed a colorful and elastic product at
lower substitution levels. However, at higher level it becamelesscolorful with atougher texture. Thedip
for fried pot crust increased suspension viscosity with increasing fiber gel substitution levels. Taro
custard, even at 80% substitution, had good acceptability scores. The texture was preferable as it
contained cereal, which gave the product more moisture. The saute chicken curry sauce became thicker
when the fiber gel substitution wasincreased. The differencesin texture and flavor, however, appeared
to make small changes in the overall score of general acceptability or suitability of the fiber gel foods.
Key words: rice bran, barley flour, coconut cream, low-fat, fiber

INTRODUCTION to give at least 3 grams of soluble fiber [(1-3) (1-

4) - beta D- glucan] per day and used as a part of

Dietary fat-reductionand caloricintakeare
considered important factorsin maintaining good
health. People with high blood cholesterol levels
are considered to be at risk for heart disease.
Cereal grainshavebeenrecognizedto beeffective
inloweringserumchol esterol (Inglett and Newman,
1994). An analysis of several studies has shown
the consistent efficacy of oats as a
hypocholesterolemic agent in humans (Ripsin et
al., 1992). The Food and Drug Administration has
recently allowedrolled oats, oat flour and oat bran
toclaimhealth benefitsprovided that they are used

alow-saturatedfat, low-cholesterol diet (Food and
Drug Administration, 1997a). Soluble fiber
products, such asoat trim, have beenwidely used
asfat replacementingredients(Inglett, 1993). More
recent activities are based on using biologicaly
active soluble fibers as nutraceuticals and food
supplements (Inglett, 1999). The technology for
making these types of soluble fiber products was
extended to making barley and rice soluble fiber
products (Inglett, 2000). This study was made to
determine the effect of using soluble fibers gel
fromricebran and barley flour on the propertiesof

Institute of Food Research and Product Development, Kasetsart University, Bangkok 10900, Thailand.

Received date : 08/06/04

Accepted date : 27/10/04



532

some Thai foods. These Thai foodsincluded those
madewith substantial amountsof |ard and coconut
fat.

MATERIALSAND METHODS

The composite of soluble fibers from rice
bran and barley flour was obtained by co-
processing rice bran and barley flour (Inglett,
2000). A 10% fiber gel was prepared by blending
weights of 10% fiber with 90% water and heating
toboiling beforealowingitto gel inarefrigerator
overnight. The 10% fiber gel was substituted on a
weight for weight basisfor 40, 60 and 80% of the
butter / shortening in cookies. Coconut cream,
which isused to prepare layer cake, dip sauce for
fried pot crust, taro custard and saute chicken
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curry, was replaced with 10% fiber gel at 40, 60
and 80% of the coconut cream by weight, except
for pumpkin pudding, the 10% fiber gel was
substituted for 50, 75 and 100% of the coconut
cream by weight.

Thai food formulations

Comparative food formulations are listed
in Table 1. The comparison of components on a
100 g basisalowsan examination of their butter
and coconut cream contents. The amount of these
fats in the various products are substituted by
various amounts of soluble fiber gel. The exact
preparation and ingredient components are listed
under each product with their formulations. The
Thai foods were prepared as follows:

Table1l Standard formulae of 100 grams Thai dishes.

Products Butter Coconut Egg Sugar Flour Salt Specific Water Others
cream ingredients
Kanom Ping 25.9 - 101 222 40.4 - - - 14
Kaset (baking
Soda and
vanilla
extract)
Pumpkin - 254 - 18.1 15.4 0.4 36.2 - 45
pudding (pumpkin) (grated
coconut)
Layer cake - 2.7 - 256  19.65 - - 10.2 1.85
Jasmine  (pandan
water  leaf extract)
Dip for fried - 433 - 124 - 1.2 185 124 7.2
pot crust (ground (peanut,
chicken) shallot,
and spices)
Taro custard - 31.9 277 238 - - 13.8 - 2.8
(taro) (pandan
leaf extract)
Saute chicken - 41.3 - 33 - 275 413 - 11.35
curry (fish sauce) (dliced (curry paste,
chicken) Kaffir Lime
leave and

Basil leave)
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Cookie (Kanom Ping K aset)

Ingredients: 155 g all purposeflour, 459
cake flour, 90 g butter, 38 g shortening, one
teaspoon baking soda, 50 g egg, 110 g sugar and
one teaspoon vanilla extract. Preparation : the
sifted flour was blended with baking soda before
mixing with butter, shortening, and sugar until
creamy. The egg and vanilla extract was added
with continued mixing for 1 min. The flour was
added, with spatula blending, before the mixture
was poured onto a baking tray and baked at 177°
C for 30 min. The 10% fiber gel was substituted
for 40, 60 and 80% of the butter / shortening inthe
cookie mixture as follows: 90 g butter and 38 g
shortening (control); 51.2 g fiber gel, 54 g butter
and 22.8 g shortening (40% substitution); 76.8 g
fiber gel, 36 g butter and 15.2 g shortening (60%
substitution); 102.4 g fiber gel, 18 g butter and 7.6
g shortening (80% substitution).

Pumpkin Pudding (Khanom Fag Thong)

Ingredients: 400 g pumpkin, 100 g rice
flour, 70 g arrow root flour, 200 g sugar, 280 g
coconut cream, 4 g salt and 50 g grated coconut.
Preparation: pumpkin was diced into long 2.5-
cm thick pieces, steamed until soft and mashed
thoroughly. Pumpkin was mixed with rice flour
and arrowroot flour followed by sugar and salt.
The mixture was mixed with coconut cream or
fiber gel inthefollowing proportions: 2809 coconut
cream (control); 140 g coconut cream (140 g fiber
gel) (50%); 77.5 g coconut cream (202.5 g fiber
gel) (75%); and (280 g fiber gel) (100%). The
mixture was poured onto abaking pan and grated
coconut sprinkled on the surface before steaming
for 30 min.

Layer cake (Khanom Chan)

Ingredients: 75 g tapioca flour, 35 g
arrowroot flour, 5 g rice flour, 250 g coconut
cream, 150 g sugar, 60 g water and 10 g pandan
leaf extract. Preparation: sugar was boiled with
water to make syrup before mixing it in a bowl

withrice, tapiocaandarrowroot flours. Themixture
wasmixedwell with coconut cream or thefiber gel
inthefollowing proportions: 1000 g coconut cream
(control); 600 g coconut cream (400 g fiber gel)
(40%); 400 g coconut cream (600 g fiber gel)
(60%); and 200 g coconut cream (800 g fiber gel)
(80%). Themixturewasdivided intotwoportions.
For the first portion, pandan leaf extract was
added and mixed thoroughly before pouring the
first layer (white) onto abaking pan and steaming
until cooked. The second portion was blended
with a green coloring and poured on top of the
baked white layer and then steamed until cooked.
Alternate white and green layerswere madeto the
desired level of the cake, keeping the last layer
green.

Dip saucefor fried pot crugt (Khao Tang Na Tang)

Ingredientsfor dipping sauce: 300gground
chicken, 80 g ground roasted coconut, 700 g
coconut cream, 85 g shallot, 200 g sugar, 20 g salt,
10 g coriander root, 6 g pepper, 8 g dried chili, 8.3
g coriander and 200 g water. Preparation :
coriander root, pepper and chili were ground well
in amortar. In a separate container, the coconut
cream and fiber gel, in the following proportions,
were boiled: 700 g coconut cream (control); 4209
coconut cream (280 g fiber gel) (40%); 280 g
coconut cream (420 g fiber gel) (60%); and 140 g
coconut cream (560 g fiber gel) (80%). The spice
blendwasaddedtotheboiled material, stirred well
beforetheground chicken, sugar, salt were added.
After the mixture was removed from the heat, it
was served with fried pot crust or crisp fried bread
that had been fried over medium heat until golden
brown on both sides.

Tarocustard (Sangkaya Puak)

Ingredients : 500 g egg, 575 g coconut
cream, 115 g sugar, 315 g coconut sugar, 250 g
chopped taro and 50 g pandan leaf extract.
Preparation: egg, sugar, coconut sugar and pandan
leaf extract were blended for 4 min and coconut
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cream added in the following proportions. 575 g
coconut cream (control); 345 g coconut cream
(230 gfiber gel) (40%); 230 g coconut cream (345
g fiber gel) (60%); and 115 coconut cream (460 g
fiber gel) (80%). The mixturewas poured through
cheesecloth and collected on a tray before
sprinkling with chopped taro and steaming for 25
min.

Saute chicken curry (Pha Naeng Gai)

Ingredients : 750 g sliced chicken, 750 g
coconut cream, 150 g curry paste, 60 g cane sugar,
50 g fish sauce, 50 g basil leaves and 4 g sliced
kaffir limeleaves. Preparation: fried chickenwas
cooked and remove from the pan. In the pan, the
spice mixture was heated with the coconut cream
inthefollowing proportions: 750 g coconut cream
(contral); 450 g coconut cream (300 g fiber gel)
(40%); 300 g coconut cream (450 g fiber gel)
(60%); and 150 g coconut cream (600 g fiber gel)
(80%). The chicken, kaffir limeleaves, sugar and
fish saucewere added to thismixture, and allowed
to simmer over low heat until the curry wasthick
before the basil leaves were added.

Sensory evaluations

A sensory panel, composed of 25 trained
members, was set to evaluate the bakery and Thai
food productsfor theflavor, texturecharacteristics,
color, appearance, odor and taste by using a 9
hedonic scale. Thescaleisverbally anchored with
nine categories, as follows: like extremely, like
very much, like moderately, like slightly, neither
likenor dislike, dislikedlightly, dislikemoderately,
disikevery muchanddidlikeextremely. Significant
differences(International RiceResearchnstitute.
Irristat version 90-1, Department of Statistics, Los
Banos, Philippines) were measured by ANOVA
and Duncan Multiple Range Test (DMRT). The
productswith theacceptability score higher than 6
were analyzed for proximate composition and
saturated fat (AOAC, 1994).

RESULTSAND DISCUSSION

Sensory evaluation of Thai foods

The acceptability for using fiber gel to
replace the butter and coconut cream in various
kindsof Thai foodisshownin Table2. Thecookie
(Kanom Ping Kaset) prepared with 40, 60 and
80% replacement levels indicated noticeable
differencesinthemajor anchored categoriesat the
40% and higher levels. At the 40% level, the
texture was firm but with some decrease in taste
quality compared to the control.

Pumpkin pudding prepared at 50, 75 and
100% replacement with the fiber gel composite
showed much better performancethan the cookie.
The50%replacement product wasnot significantly
different from the control. At the higher
replacement of fiber gel of 100% substitution for
coconut cream was still acceptable for all of the
characteristics. It should be noted that the pudding
texture at 100% substitution was softer than the
other levels of substitution.

Layer cakeat the 40% substitution was not
statistical changes in taste. Taste was accepted at
the 60% level compared to the control, however,
thescorewashigher than 6.0. For 40% substitution
level product, it was colorful and elastic. The
productswiththehigher substitutionlevel sshowed
less color and tougher texture.

Dipping saucefor fried pot crust at the 40%
substitution level showed a small statistical
difference in taste compared to the control. The
dipping sauce becamethicker when the amount of
fiber gel was increased.

Taro custard with the 40% substitution
level showedalittlestatistical significant difference
intaste compared to the control. However, at 80%
substitutionlevel thetaro custard had characteristics
and acceptability scores higher than 6. There was
little difference even at high substitution levels
from the control.

Sautechickencurry at the40% substitution
level did not show much statistical differencein
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Table 2 Sensory evaluation of Thai food products with soluble fiber substitution for fat./

Appearance Color Odor Taste Texture  Acceptability
Cookie* (Kanom Ping Kaset)
0 7.632 7.502 7.782 7.752 7.702 7.722
40 % 6.820 6.95° 6.57b 6.55P 5.72¢ 5.88°
60 % 6.47¢ 7.03° 6.32b 6.03¢ 4.75¢ 4.85¢
80 % 6.28¢ 6.90° 5.95¢ 5.60¢ 3.83d 4,054
Pumpkin pudding
0 7.472 7.432 7.652 7.652 7.53 7.53
50 % 7.402 7.532 7.15b 7.22b 7.228b 7.202
75 % 7.502 7.252 6.970c 7.00bc 6.930¢ 6.75°
100 % 7.502 7.222 6.60° 6.85¢ 6.55¢ 6.55°
Layer cake (Khanom chan)
0 7.772 7.752 7.752 7.592 7.572 7.72
40 % 6.64° 6.66° 6.770 7.182 7.02b 6.8°
60 % 5.52¢ 5.27¢ 6.05¢ 6.68P 6.02¢ 6.0¢
80 % 5.43¢ 4.80°¢ 5.364 5.68¢ 5.18d 4.9d
Dip sauce for fried pot crust
0 7.682 7.442 7.52 7.652 7.712 7.742
40 % 7.06° 7.03° 7.03b 7.00P 6.74° 6.76b
60 % 6.880¢ 7.00° 6.850C 6.91b 6.24¢ 6.44b
80 % 6.65¢ 6.94P 6.15¢ 6.620 5.97¢ 5.97¢
Taro custard
Control 6.982 7.182 7.432 7.302 7.302 7.502
40 % 6.662 7.022 6.770 6.770 6.80° 6.77°
60 % 6.732 7.002 6.57¢ 6.55¢ 6.48¢ 6.43¢
80 % 6.612 6.932 5.80d 6.054 6.09d 5.754
Main dish (Saute chicken curry)
Control 8.052 8.002 8.002 7.92 8.052 8.202
40 % 7.25b 7.43b 7.18P 7.20 6.97b 7.20b
60 % 6.72¢ 6.88¢ 6.65¢ 6.88¢ 6.30° 6.47¢
80 % 6.38d 6.60° 6.18d 6.38d 5.82d 5.95d

In acolumn, means followed by the same superscript are not significantly different at p < 0.05 by ANOVA and DMRT.
Y prepared by blending 10 % soluble fiber composite (rice bran and barley flour) in hot water (by weight) and refrigerated

overnight before use.

taste compared to the control. However, at 80%
substitution level, the chicken curry had
characteristicsand acceptability scoreshigher than
6. Thecurry paste, however, becamethicker when
the amount of fiber gel was increased.

TheThai foodscontaining thehighest level
of fiber gels with the acceptability scores higher
than 6 were analyzed for proximate compositions
and saturated fat. The results were expressed as
grams per 100 gram (Table 3). The proximate
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Table3 Proximate composition of reduced fat content of foods ( gram per 100 gram).

Product Moisture  Fat Protein ~ Ash Fiber CHO Cdlorie

Kanom Ping Kaset

0 742 2541 6.33 1.18 0.54 59.12  490.49

40 % fiber substitute 8.13 13.27 5.90 115 0.92 70.63 425.55
Pumpkin pudding

0 46.35 7.81 4.90 1.05 2.29 37.60 240.29

100 % fiber substitute 52.22 1.78 4.03 1.07 2.36 3854 186.30
Layer cake

0 37.74 7.41 2.07 0.57 0.60 5161 28141

60 % fiber substitute 44.16 4.26 173 0.60 1.20 48.05 237.46
Dip sauce for fried pot crust

0 55.15 17.31 9.57 122 3.38 13.37 24755

80 % fiber substitute 64.47 6.76 8.37 113 6.35 1292 146.00
Taro custard

0 52.92 11.98 531 1.04 0.84 2791 240.70

60 % fiber substitute 58.31 8.75 5.04 0.95 147 25.48 200.83
Saute chicken curry

0 61.37 12.6 16.28 1.42 1.22 711 206.96

60 % fiber substitute 68.42 5.07 1148 1.36 1.10 1257 14183

analysis of thefood products showed reductionin
their fat contents with most foods showing an
increaseinfiber content. Since Kanom Ping K aset
was similar to cookie in having eggs as an
ingredient, the substitution caused the chol esterol
content of 52.37 mg in the control product to
become41.64 mg (20.49% reduction) after adding
40% fiber gel as substitution for coconut cream.
Thesaturated fat contentsweresummarized
as shown in Table 4. Since pumpkin pudding,
layer cake, dip for fried pot crust, taro custard and
saute chicken curry use coconut asingredient, the
saturated fat contents were found to reduce after
substitution with fiber gel. Each product had a
different amount of saturated fat depending onthe
percentageof fiber substitutionused. For example,
the saturated fat in pumpkin pudding was reduced
from 7.69 mg to 0.44 mg after 100% fiber
substitution (94.28% reduction). Layer cake
(prepared with coconut cream, hydrogenated

coconut) had a 59.75% reduction of saturated fat
after using 60% fiber substitution. At 80% fiber
gel usagefor thedip of fried pot crust, the saturated
fat content wasreduced from13.02%1t0 3.22%. As
for taro custard, the saturated fat content was
reduced from 9.07% to 3.51% using a 60% fiber
gel replacement while saute chicken curry showed
adecrease of saturated fat from 12.54% to 4.94%
using a 60% fiber gel substitution.

Coconut cream is the principle source of
saturated fat in the Tha diet and is partidly
responsible for increase in hyperchol esterolemia
conditionsin Southeast Asia. Using soluble fiber
gels on the nutritive value of Thai foods that are
made with substantial amounts of butter and
coconut fat showed similar sensory properties. Six
Thai foods, ordinarily high in saturated fat, were
foundtohavereducedfat contentsafter replacement
of with the fiber gel.
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Table4 Cholesterol content and % reduction of Thai foods (per 100 grams).

Thai foods Cholesteral (mg) % reduction of cholesterol

Kanom Ping Kaset

Control 52.37 20.49
40 % fiber substitute 41.64
Table5 Saturated fat content and % reduction of Thai foods (per 100 grams).
Thai foods Saturated fat (g) % Reduction of saturated fat
Pumpkin pudding
0 7.69 94.28
100 % fiber substitute 0.44
Layer cake
0 9.79 59.75
60 % fiber substitute 3.9
Dip sauce for fried pot crust
0 13.02 75.27
80% fiber substitute 3.22
Taro custard
Control 9.07 61.30
60 % fiber substitute 351
Saute chicken curry
0 12.54 60.61

60 % fiber substitute 4,94

CONCLUSION changes in the overall acceptability or suitability
of the foods themselves.

Some Thai foods could be prepared with

reduced amountsof saturatedfat by usingasoluble
fiber gel. The solublefiber gel isacomposite that
is prepared from rice and barley flours. Saturated
fat content reductions were 47.78, 94.28, 59.75,
75.27, 61.30 and 60.61% for Kanom Ping Kaset,
pumpkin pudding, layer cake, dip sauce for pot
crust, taro custard and saute chicken curry,
respectively. The substitution of the fiber gel for
saturated fat in these formulations produced some
differences in texture and flavor of the foods.
However, thesedifferencesappearedtomakesmall
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