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for Coconut Milk on Qualities of Thai Desserts
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ABSTRACT

Eight Thai desserts were substituted with 5 percent of Nu-Trim OB (oat bran) suspension for
coconut milk. Sensory evaluation of productswas performed by 25 panelistsusing a9-point hedonic scale
for color, appearance, odor, taste, texture and acceptability. The desserts were crispy pancake, taro
conserve, steamed banana cake, coconut pudding, steamed glutinous rice with coconut cream, coconut
jelly, coconut-cantal oupeice cream and pumpkin in coconut milk. Total substitution of Nu-Trim OB for
coconut milk waspossiblein most prepared formulas. Crispy pancake, taro conserve, steamed bananacake
and coconut jelly were well accepted at the 100 percent substitution, and the steamed glutinous rice with
coconut cream and coconut-cantaloupe ice cream could be possibly replaced at 80 percent, whereas
coconut pudding and pumpkin in coconut milk were fully allowed at 60 percent. The principal effects of
Nu-Trim OB used ascoconut milk substitute depended on moi sture content of the productsand cooperation
of specific ingredients, which might cause unfavorable characteristics. When texture of the highest
substituted desserts compared to their control were detected by TA.XT2i/25 Texture Analyzer, crispy
pancakeasdry product becameharder, whilethetaro conserveand steamed bananacakeas semi-moistened
productsweretougher and coconut jelly asmoistened product becametoo soft texture. Moreover, pumpkin
incoconut milk asliquid dessert appeared to be unacceptabl ehigh viscosity at thehighlevel of substitution.
Chemical analysis of total fats and saturated fats in the desserts with accepted level of Nu-Trim OB
substitution exhibited adistinctivereductionfromtheir controls, whichwereat 83.4,97.4,85.4,55.4,73.1,
75.1, 74.6 and 49.9 percent, and at 95.5, 99.4, 86.3, 46.2, 80.4, 87.7, 79.8 and 58.3 percent, respectively.
Key words: Nu-trim OB, fat substitute, coconut milk, Thai desserts

INTRODUCTION

Itiswell recognized that healthful effectsof
cereal grain as oat products are associated with
prevention of hypercholesterolemia, one of the
primary factors contributing to atherosclerosisand
heart diseases (Kahlon and Chow,1997; Raloff,
1991; Ripsin et al.,1992). Dietary fibers from oat

bran have been primarily reported to have
hypocholesterolemic activitiesin both animal and
human (DeGroot, etal.,1963). Oat branispresently
not only the source of this key ingredient, but (3-
glucans, (1-3)(1-4)- B-D-glucans, a soluble fiber
from oat also plays apotential rolein these health
improvement (Inglett and Grisamore,1991; Inglett,
1993; Inglett et al.1994).
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Dietary fat-reductionand controlled caloric
intake are important for maintaining good health.
Recently, the U.S. Food and Drug Administration
(U.S. FDA,1998) has authorized a health claim
related to oat products, stating that oat products, in
conjunction with a diet low in saturated fat and
cholesterol may reduce heart disease and must
contain 0.75 g of B-glucans per reference amount.

Nu-Trim OB derivedfromoat bran, isanew
B-glucan-rich hydrocolloid for increasing textural
qualities and health benefits of functional foods. It
acts as afat substitute with high concentration of
8.6 percent 3-glucan soluble fibers. Preparationin
high yields involved a natural extraction process
that removes most of the cellulose material from
the oats husk, making it easier for the body to
absorb beneficial substance called [3-glucans
(Inglett,1998). Nu-Trim OB produces soft and
smooth textured material of fat- like gel. It can
provide more nutritious functional foods along
with largereductionsin caloriesand fat depending
upon theamount of fat and carbohydratesreplaced
with Nu-Trim OB. In laboratory studies by
Y okoyama et al. in 1998, they reported that Nu-
Trim OB lowered cholesterol level sinhamstersby
27 percent, substantially more than unprocessed
oats did and LDL cholesterol was reduced by 36
percent . Moreover, these oat soluble B-glucans
have a beneficial effect on glycemic response by
dowingtheabsorptionof glucosefromtheintestine,
therefore Nu-Trim could be an important factor in
thetreatment of typel| diabetic patients(Hallfrisch
and Behall,1998).

Nowaday Thai people are more concern of
dietary intakesrelated to health benefits. Itiswell-
known that excessive fat and cal orie consumption
lead to several diseases such as obesity,
hypertension, hyperchol esterolemia,
hypertriglyceridemia, diabetes mellitus, heart
diseaseand others. Datafrom nutritional survey on
daily food consumption of 618 people living in

Bangkok showed fat consumption to be about 38.3
percent of total calorie intake (Vatanasuchart and
Boonphun,1993) which was more than the Thai
Recommemded Dietary Allowances, 1989 set at
thelevel of 30 percent of total calorieintake. Asan
option, reduction of fat and cal orieintake could be
achieved by modification of food supply through
the use of fat substitutes.

Traditionally, fat-richingredient commonly
used in both Thai meals and desserts is coconut
milk or cream. It contains 35.5 percent of fat
content, 31.2 percent of total saturatedfatsandonly
2.82 percent of polyunsaturated fats (Department
of Health, 1987). In case of high consumption of
coconut milk, the containing saturated fats might
cause health problems, which would lead to heart
diseases. Consequently, the recommended
consumption of saturated fat waslimited to aslow
as 10 percent of total calorie intake (Food Act,
B.E.2522). Thus it is interesting to do thorough
research on the modification of low fat or low
calorieThai foods, particularly dessertscontaining
high proportion of coconut milk through the use of
Nu-Trim OB as substitute.

MATERIALSAND METHODS

Ingredients

Nu-Trim OB was obtained from the U.S.
National Center for Agricultural Utilization
Research Center. The compositionsin percent are:
moisture, 6.7; ash, 2.2; fat (ether extraction), 1.1;
protein (nitrogen x 6.25), 9.7; crudefiber, 0.25; pH
(10 percent solution), 5.5-6.5; B-glucan, 8.6
(87—-15D/pmc/cjc/be/rd—11/1). It isin dry powder
formwhich canbeconvertedto soft gel by blending
into hot water with a 5 percent of Nu-Trim OB
dispersion and refrigerate overnight before used
(Inglett,1992). Preparation of coconut milk was
done by mixing 2 kg grated coconut with 500 g
water, then putintoel ectric presser to obtain coconut
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milk.

Eight kinds of popular Thai dessert
containing high proportion of coconut milk were
selected for thisresearch. They were grouped into
four categoriesaccordingtotheir moisturecontents.
Dry or low moisture product was represented by
crispy pancake (tong-pup). Semi-moistened
productsweretaro conserve (puek-kuan), steamed
bananacake(khanom-kuay), coconut pudding (tako
saku) and steamed glutinous rice with coconut
cream (kaoniew moon), whereas moistened
products were coconut jelly (vun-sangkaya) and
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coconut-cantal oupeicecream. Liquid product such
as pumpkin in coconut milk (fuktong kaengbuad)
was included. The standard formulas of eight
dessertsweredevel oped and represented ascontrol
samples showing in Table 1. Coconut milk was
substituted with Nu-Trim OB at 60, 80 and 100
percent of coconut milk on weight basisfor crispy
pancake, taro conserve, steamed banana cake and
coconut jelly. Whereas coconut pudding, steamed
glutinous rice with coconut cream, coconut-
cantaloupe ice cream and pumpkin in coconut
milk, containing high amounts of coconut milk as

Table1l Standard formulaof Tha dessertsfor 100 g.

Products Coconut Sugar Egg Flour Salt Specific Water  Otherst
milk ingredients

Crispy pancake 3740 2033 4.07 36.58 0.40 122 -- --
(sesame seed)

Taro conserve 2561 23.05 -- -- 0.13 51.22 -- --
(mashed taro)

Steamed bananacake 20.67  23.85 - 1113 0.60 39.75 - 4.00

(mashed banana)
Coconut pudding 36.10 1191 -- 397 0.36 10.83 28.88 7.95
(saku)

Steamed glutinous 3371 1461 -- -- 112 50.56 -- --

rice with coconut (glutinousrice)

cream

Coconut jelly 1712 2525 1070 -- 0.09 1.03 45.38 043
(agar powder)

Coconut cantaloupe 4323 12.97 -- -- 0.29 43.23 -- 0.29

ice cream (cantaloupe)

Pumpkin in coconut 4440 11.10 -- -- 0.09 44.40 -- --

milk (pumpkin)

1 Including shredded coconut, lotus seed and pandanus leaf extract, vanilla extract and gelatin powder, respectively.

2 Addition of 40 percent water to the prepared coconut milk.
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a major ingredient in the formulas, would be
replaced with Nu-Trim OB at levels of 40, 60 and
80 percent, respectively.

Physical and chemical evaluation

A sensory panel with 25 members in
acceptability and preference testing evaluated the
eight Thai dessertsfor thefollowing characteristics:
color, appearance, odor, taste, and texture using 9-
point hedonic scale. Samples with acceptability
score more than 6 were analyzed for proximate
composition (AOAC, 1994) andtotal saturatedfats
(Jham et al., 1992). The texture was detected by
TA.XT2i/25 Texture Analyzer, Stable Micro
System using 2 mm. diameter cyclinder stainless
probeand HDP/BSK blade set with knifeedgeand
viscosity of product wasmeasured using Brookfield
TC500withRheocaleV 1.0. Thestatistical analysis
was assessed by ANOVAS and DMRT test
(Pagano,1981).

Thepreparation of the eight dessertsarelisted
asfollow:

Crispy pancake (tong-pup)

Ingredients: 200 g riceflour, 250 g cassava
flour (or tapioca flour), 150 g palm sugar, 100 g
whitesugar, 460 g coconut milk, 50 g egg, 5 g salt,
and 15 g black sesame seed.

Methods: Mix all ingredientstogether except
sesame seed. Mix until become homogenous. Set
asidefor 15 min. Then add sesame seed and bakeit
in tong-pup electric heater.

Taro conserve (puek-kuan)

Ingredients: 400 g mashed steamedtaro,200
g coconut milk, 180 g sugar, and 1 g salt.

Methods: Mix all ingredients together and
cook in abrasswox until thickened. Then put into
mold as desired shape.

Steamed banana cake (khanom-kuay)

Ingredients: 500 g mashed banana, 70grice
flour, 70gcassavaflour, 150 g sugar, 260 g coconut

milk, 7.5 g salt, and 50 g shredded coconuit.

Methods: Mix mashed banana, flour, sugar
and salt together. Stir it until softened. Then add
coconut milk and mix thoroughly. Put the mixture
into 20 small cupsand sprinkle over with shredded
young coconut meat. Steam over boiling water for
15 min.

Coconut pudding (tako saku)

Ingredientsfor saku: 150 g small size sago,
400gwater, 140gsugar, 70 g boiledlotusseed, and
40 g pandanus leaf extract.

M ethods: Wash saku and drain water. Cook
sakuinwater with continuousstirring until become
translucent and thickened. Add sugar and pandanus
leaf extract. Cook until sticky and transfer into
small plastic moldswith 3/4 of portion size. Let it
cool.

Ingredientsfor topping: 500 g coconut milk,
5 g salt, 55 g rice flour and 25 g sugar.

Methods: Mix all ingredients and stir until
dissolved. Cook until thickened, while stirring
continuously. Pour over saku mixtureand let it set
and firm.

Steamed glutinous rice with coconut
cream (kaoneiw moon)

Ingredients: 450 g glutinous rice, 300 g
coconut milk, 130 g sugar, and 10 g salt.

Methods: Theglutinousricewassoakedfor
3 hours, then steamed over boiling water for 30
min. Atthemeantime, mix coconut milk, sugar and
salttogether and bringtoboil, then pour themixture
over the hot cooked glutinous rice in a bowl. Mix
thoroughly and cover for 30 min, servewithripened
mango or other desired toppings.

Caconut jelly (vun-sangkaya)

Ingredientsfor algar suspension: 12 g algar
powder, 45 g sugar, and 530 g water.

Ingredients for coconut suspension: 200 g
coconut milk, 125 g duck eggs, 250 g palm sugar,
1 gsdt, and 5 g vanillaflavor.

M ethods: Combinecoconut milk, eggs, palm
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sugar and salt, mix thoroughly and set aside. Mix
algar powder, sugar and water and bring to bail,
thenadd thecoconut milk mixture, stir and continue
boiling for aminute. Transfer into mold asdesired
shape and let it set at room temperature.
Coconut-cantaloupeice cream
Ingredients: 600 g coconut milk (addition
of 40 percentwater), 600 g blended fresh cantal oupe,
180 g sugar, 4 g sdlt, and 4 g gelatin powder.
Methods: Combine coconut milk, sugar,
salt and gelatin powder and bring to boil, whilestir
gradually and mix with cantaloupe. Cool in
refrigerator. Transfer into ice cream freezer.
Pumpkin in coconut milk (fuktong
kaengbuad)
Ingredients: 500 g small sliced pumpkin,
500 g coconut milk (addition of 40 percent water),
100 g palm sugar, 25 g white sugar, and 1 g salt.
Methods: Combineall ingredientstogether
in apot. Bring to boil and continue for 2 min. and
set aside.

RESULTSAND DISCUSSION

This studies were obtained on determining
the application of Nu-Trim OB as a coconut milk
substitute and nutrifying ingredient in eight Thai
desserts. The sensory evaluation of substitution of
Nu-Trim OB for coconut milk are shownin Table
2. Preparation of the desserts could be possibly
substituted with Nu-Trim OB upto 100 percent
level. The results showed that levels of Nu-Trim
OB substitution at 60, 80 and 100 percent in either
taro conserve, steamed banana cake or coconut
jelly were not significantly different in color and
appearance. Also odor and taste of taro conserve
and steamed banana cake had no significant
difference among 60, 80 and 100 percent of Nu-
Trim OB substitution. When compared to the
control, steamed banana cake with all level of Nu-
Trim OB substitution were not significantly

different in appearance, odor, texture and
acceptability, but showed little difference in taste
at 100 percent level. Crispy pancakewith 60and 80
percent of Nu-Trim OB substitution revealed no
significant difference in appearance, odor, taste,
texture and acceptability.

Coconut pudding and pumpkin in coconut
milk appeared quite low scores of characteristics
and acceptability when substituted at 80 percent of
Nu-Trim OB. Steamed glutinousricewith coconut
cream substituted with Nu-Trim OB at 60 and 80
percent were not significantly different in color,
appearance, odor, taste and acceptability. In
particular, steamed banana cake and coconut-
cantal oupe ice cream showed the most acceptable
and satisfactory with no differencein acceptability
score of all substitution when compared to their
controls. Apparently, Nu-Trim OB and mashed
bananaheld similarity intextureandcolor, therefore
the Nu-Trim OB substituted steamed banana cake
could not bedifferentiated by thepanelistsfromthe
control. Likewise viscous texture of Nu-Trim OB
during frozen stage would produce good
characteristicsof icecreammixed with cantal oupe.

Fat substitutes can be broadly grouped into
either lipid-based materials or carbohydrate- and
protein-based materials. For the most parts, lipid-
based fat substitutes have functional and sensory
properties similar to those of the fats, but their
application are limited due to the toxicology and
metabolism of these compounds, while most of the
carbohydrate-and protein-based substitutes are
either approved or near approval. In particular
carbohydrate-based fat substitutes such as oatrim
or Nu-Trim OB from oat, prepared by incorperating
water intoagel-typestructure, canresultinlubricant
or flow properties similar to those texture of fats,
but they are rather limited in carrying lipid-
associated flavor and the water contents of the gel
may reduceproduct shelf life(Hassel,1993; Inglett,
et al., 1994).
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Table2 Sensory evaluation of Thai desserts using Nu-Trim OB as coconut milk substitute 1.

Products Color Appearance Odor Taste Texture  Acceptability
Crispy pancake

Control 7.982 7.922 8.182 8.042 8.062 8.22a
60 percent 7.540 7.620 7.420 7.500 7.720 7.46°
80 percent 7.12¢ 7.520 7.020 7.36P 7.52b 7.16P
100 percent 6.76¢ 6.92¢ 6.02¢ 6.68¢ 7.00¢ 6.20¢
Taro conserve

Control 7.62 7.65 7.772 7.772 7.562 7.632
60 percent 7.62 7.62 7.528b 7.56% 7.402 7.382
80 percent 7.58 7.50 7.330 7.50P 7.212 7.272
100 percent 7.48 7.50 7.170 7.31P 6.85° 6.88°

(P>001)  (P>0.01)

Steamed banana cake
Control 7.00P 7.26 7.46 7.662 7.42 7.52
60 percent 7.562 7.44 7.28 7.5020 7.20 7.30
80 percent 7.502 7.44 7.14 7.44% 7.26 7.24
100 percent 7.522 7.44 7.20 7.220 6.94 7.02
(P>0.01) (P>0.01) (P>0.01) (P>0.01)
Coconut pudding
Control 7.942 7.742 7.762 7.682 7.442 7.602
40 percent 7.06P 6.96P 6.94P 7.10° 6.66° 6.88P
60 percent 6.18¢ 6.44¢ 6.620 6.84P 6.420 6.42¢
80 percent 5.80d 5.94d 5.78¢ 6.02¢ 5.46¢ 5.54d

Steamed glutinous rice with coconut cream

Control 7.922 7.702 7.602 7.702 7.582 7.722
40 percent 7.520 7.442 7.06° 7.16° 7.240 7.280
60 percent 7.00¢ 6.88° 6.46°¢ 6.78° 6.444 6.52¢
80 percent 7.10¢ 6.96° 6.60° 6.68° 6.86° 6.70°
Coconut jelly

Control 6.70° 6.72° 7.382 7.282 7.222 7.382
60 percent 7.322 7.322 6.68° 6.98 6.96% 6.820
80 percent 7.342 7.542 6.24¢ 6.740¢ 6.64° 6.66°

100 percent 7.242 7.362 6.48¢ 6.58¢ 6.620 6.54P
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Table2 Continued.
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Products Color Appearance Odor Taste Texture  Acceptability

Coconut cantaloupe ice cream

Control 7.922 7.662 7.26 754 7.34 7.40

40 percent 7.56° 7.220 7.30 7.46 7.26 7.34

60 percent 7.360¢ 7.020c 7.10 7.48 6.94 7.24

80 percent 7.22C 6.86¢ 7.00 7.12 7.00 6.94
(P>0.01) (P>0.01) (P>0.01) (P>0.01)

Pumpkin in coconut milk

Control 7.622 7.462 7.482 7.562 7.462 7.602

40 percent 7.562 7.302 7.20% 7.30%0 7.128b 7.30%0

60 percent 7.342 7.302 6.94P 7.10P 6.78P 6.88P

80 percent 6.78° 6.520 6.10° 5.94¢ 5.94¢ 5.86¢

1 Inacolumn, meansfollowed by same or without superscripts are not significantly different at P>0.05 and at P>0.01 as shown

within parenthesis by ANOVA and DMRT.

For this research, eight Thai desserts were
chosen because they were expected that their
specific ingredients from cereals, roots, fruits or
others(Table1) could hel pthesubstituted products
concesal odor and flavor of oat branwith additionto
distract no lipid-associated flavor of Nu-Trim OB.
However substitution of 100 percent Nu-Trim OB
for coconut milk in taro conserve, crispy pancake,
steamed banana cake and coconut jelly could be
achieved, whereas steamed glutinous rice with
coconut cream and coconut cantaloupe ice cream
wereaccepted at 80 percent of the substitution. But
coconut pudding and pumpkin in coconut milk
were accepted at 60 percent of the substitution.
Thiswasbased ontheobtai ned acceptability scores
equal to or more than 6.

The results of this study were associated
with recent report on use of or oatrim asfat replacer
for coconut milk in three desserts (Vatanasuchart
et al.,1998). Oatrim is also a soluble fiber derived
fromoat flour and bran, containing 4.5-5.5 percent
B-glucans possessing the same functional and

nutritional qualities as Nu-Trim OB (Inglett et
al.,1994). It was found that oatrim could totally
replace for coconut milk in mungbean converse
and coconut cream spread with good acceptability.
When compared to the standard formulas, these
two dessertswith 60 percent of oatrim replacement
showed no significant difference (p>0.05) in color,
taste, texture and acceptability. Beside that
maximum use of oatrim for butter replacer was at
70 percent in banana cake and brownie. Other
study of using oatrim or Trimchoiceasatradename
for fat substitute in shortbread cookies showed
substitution at 35 percent having the least negative
effects on the physical attributes and had breaking
force and toughness values most similar to the
traditional full- fat shortbread cookie.(Sanchez et
al., 1995).

Texture of the desserts were obtained by
measurement of shearing force, crispness,
penetration force and viscosity as shown in Table
3. The taro conserve (semi-moistened products)
became tougher than steamed banana cake when



Kasetsart J. (Nat. Sci.) 34 (3)

the substitution with Nu-Trim OB was increased,
especially to the highest of 100 percent Nu-Trim
OB. Although their acceptability showed a very
good score with little change from their controls.
The coconut jelly as moistened products resulted
too soft texture. Thecrispy pancakeasdry products
showed no significant difference in the maximum
force of shearing in all sampleswith Nu-Trim OB
substitution from their control. The force in gram
per second representing cri spnessof crispy pancake
distinctively decreased at 80 and 100 percent of
Nu-Trim OB substitution. The product with 100
percent wasdescribedthetoughest texture, although
thedatashowed no sighnificant differencefromthe
lower substitution. This might be affected by the
|ow moistureand lesscombined specificingredient
intheformulaof crispy pancake, coordinated with
low fat content at the higher substitution. The
pumpkinincoconut milk asliquid product became
much more viscous or thick suspension when Nu-

Table3 Texture measurement 1.

373

Trim OB substitution wasrisen. It seemed that the
poor characteristicsof thecoconut milk suspension
from pumpkin in coconut milk and the coconut
topping from coconut pudding were resulted from
the separated preparation of coconut milk . For the
better process at achieving the 100 percent
substitution, Nu-Trim OB as a coconut milk
substitute should be homogenously incorperated
with the other ingredients, particularly a specific
ingredient.

Sampl eswith sensory anacceptability score
more than 6 and the controls were analyzed for
proximatecomposition (Table4) andtotal saturated
fat (Tableb). Total fatsand energy contentsof Thai
dessertswith Nu-Trim OB substitutiondistinctively
reduced fromtheir controls, whichwere83.4, 97 4,
85.4, 55.4, 73.1, 75.1, 74.6 and 49.9 percent and
13.7, 229, 7.1, 21.4, 155, 27.5, 45.4 and 22.4
percent in crispy pancake, taro conserve, steamed
banana cake, coconut pudding, steamed glutinous

Product texture Control Percent of Nu-Trim OB substitution level
40 60 80 100

Shearing force (g)?

Crispy pancake (P>0.01) 805.562 - 696.982 664.862  702.032
Crispness (g/sec)?

Crispy pancake 744.312 - 710.472 454,53P 359.31P
Penetration force(g)?2

Taro conserve 20.570 - 21.84b 24,33 27.602
Steamed banana (P>0.01) 31.382 - 32.022 32.542 22.032
Coconut jelly 35.942 - 26.91b 26.54b 25.01¢
Viscosity (cps)3

Pumpkin in coconut milk 182.40 280.80 418.40 818.70 -

1 Inarow, meansfollowed by same superscripts are not significantly different at P>0.05 and P>0.01 shown in the parenthesis by

ANOVA and DMRT.

2 performed by TA.XT2i /25 Texture Analyzer, Stable Micro Systems using: 2 mm diameter cylinder stainless probe and HDP/

BSK blade set with knife edge.

3 Detected by Brookfield TC 500 with Rheocale V1.0, controlling temperature of water bath at 28°C.
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rice with coconut cream, coconut jelly, coconut
cantaloupe ice cream, pumpkin in coconut milk,
respectively. The analysis data showed a decrease
in energy content, ranging from the lowest of 7.1
percent in steamed banana cake, to the highest of
45.4 percent in coconut cantaloupe ice cream.
Despitethedistinctivereductionintotal fat contents
in al substituted products with Nu-Trim OB, the
desserts such as crispy pancake, steamed banana

Kasetsart J. (Nat. Sci.) 34 (3)

cake and steamed glutinousricewith coconut milk
showed little decrease in energy contents when
compared to the others. This might be due to the
amount of flour or other carbohydrate sourcesused
intheformulas. The high carbohydrate constituent
couldlead to high energy content, eventhough Nu-
Trim OB was used as afat replacer. Interestingly,
all products exhibited a great decrease in total
saturated fats at 95.5, 99.4, 86.3, 46.2, 80.4, 87.7,

Table4 Proximatecomposition of Thai dessertswith Nu-trim OB substitution for coconut milk (per 100

g sample).
Thai desserts Moisture Fat Protein Carbohydrate Ash Fiber Energy
) (9 ) ) ) (9 (keal)

Crispy pancake

Control 211 15.81 4.23 75.31 1.27 1.27 460.45

100 percent 1.84 2.62 3.70 89.81 1.15 0.88 397.62
Taro conserve

Control 37.81 9.81 2.70 47.12 111 1.45 287.57

100 percent 42.70 0.26 2.24 52.62 1.01 1.17 221.78
Steamed banana cake

Control 46.29 7.05 112 43.27 1.09 1.18 241.01

100 percent 42.05 1.03 0.48 53.16 0.93 2.35 223.83
Coconut pudding

Control 57.45 10.92 1.76 28.13 0.79 0.94 217.84

60 percent 61.42 4.87 1.22 30.64 0.60 1.25 171.27
Steamed glutinous rice with
coconut cream

Control 39.91 7.63 3.33 46.92 1.15 1.06 269.67

80 percent 43.40 2.05 2.92 49.44 1.00 1.19 227.89
Coconut jelly

Control 62.54 6.98 1.96 27.57 0.76 0.19 180.94

100 percent 67.82 1.74 1.67 27.22 0.75 0.80 131.22
Coconut cantaloupe ice cream

Control 67.39 11.24 181 18.21 0.69 0.66 181.24

80 percent 77.17 2.85 0.96 17.38 0.55 1.09 99.01
Pumpkin in coconut milk

Control 67.58 8.29 1.43 21.16 0.90 0.64 164.97

60 percent 7211 4.15 0.88 21.78 0.76 0.32 127.99




Kasetsart J. (Nat. Sci.) 34 (3) 375

79.8 and 58.3 percent from the controls,
respectively, which would be claimed as low
saturated fat Thai dessert products.

CONCLUSION
Eight Thai desserts were amost totally

substituted with 5 percent of Nu-Trim OB
suspension for coconut milk. The consumers

accepted those fat substituted products with good
satisfaction and maximum use at 100 percent of
Nu-Trim OB were found in crispy pancake , taro
converse, steamed banana cake and coconut jelly.
Whereassteamed glutinousricewith coconut cream
and coconut cantaloupe ice cream could be likely
replacedwith Nu-Trim OB at thehighest percent of
80 percent level for coconut cream, in addition
coconut pudding and pumpkin in coconut milk

Table5 Reduction of total fats and saturated fats in Thai desserts with Nu-Trim OB substitution for

coconut milk.
Thai desserts Total fats Percent Total saturated Percent
(9/100 g) reduction fats (g/100 g) reduction

Crispy pancake
Control 15.81 83.4 12.76 95.5
100 percent 2.62 0.58

Taro conserve
Control 9.81 97.4 8.39 99.4
100 percent 0.26 0.05

Steamed banana cake
Control 7.05 85.4 5.93 86.3
100 percent 1.03 0.81

Coconut pudding
Control 10.92 55.4 7.94 46.2
60 percent 4.87 4.27

Steamed glutinous rice with

coconut cream
Control 7.63 73.1 6.68 80.4
80 percent 2.05 131

Coconut jelly
Control 6.98 75.1 511 87.7
100 percent 174 0.63

Coconut cantaloupe ice cream
Control 11.24 74.6 9.66 79.8
80 percent 2.85 1.95

Pumpkin in coconut milk
Control 8.29 49.9 7.14 58.3
60 percent 4.15 2.98
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were accepted at 60 percent of the substitution.
Consequently, this very high substitution of Nu-
Trim OB in the desserts responded to the dramatic
reductionof energy contents, total fatsand particular
saturated fats, resulting in reduced or low fat
products as attempted purpose. From the findings,
It was therefore concluded that Nu-Trim OB was
suitable fat substitute for coconut milk inthe Thai
desserts. Despite it was well acceptable to the
consumers, the principal effect of Nu-Trim on
textural properties were involved at the high
substitution of the products, which contained
seperated part of coconut milk in preparation
process. Lastly, recommendations for future
researchinthisareashould concerntheselection of
products for coconut milk substitution, regarding
to moisture content, texture and flavor-enhanced
specificingredientsand proper percent of Nu-Trim
OB suspension for each of desserts, so that the
modifying low calorie or fat products would be
characteristically similar to the traditional ones as
much as possible.
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