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Production of Snacksfrom Composite Flour
of Full Fat Soy Flour and Addition of Nata de Coco
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ABSTRACT

Snacks were prepared from full fat soy flour or composite flour® (full fat soy flour adding 25% of
riceflour) or compositeflour? (full fat soy flour adding 25% of riceflour and 10% of defatted sesameflour)
or compositeflour3full fat soy flour adding 15% of mungbean flour, 25% of rice flour and 5% of defatted
sesameflour). The 10, 20, 30 and 40% of nata de coco pressed cake were not added or added into full fat
soy flour and each compositeflour for snack preparation using avillagetexturizer. Theaverage scorefrom
sensory evaluation of these snacksin terms of color, flavor, texture and acceptability showed that coated
barbecue snacks made from composite flour! or composite flour3 without or with adding 10% of nata de
coco pressed cakewere accepted inthelevel of likevery muchwhen compared with therest of the samples
(p<0.05). Theproteinandfat contentsof four accepted coated barbecue snacksranged from 24.10- 26.39%
and 23.59 - 26.49%, respectively. The crude fiber content of the accepted coated barbecue snacks made
from compositeflour! and compositeflourl adding 10% of natade coco pressed cakewereincreased from
1.69 to 2.47% (46.15%) and from 2.45 to 3.58% (46.12%) in snacks made from composite flour3 and
composite flour3 adding 10% of nata de coco pressed cake, respectively. Theincreasing of crudefiber in
the snacks were due to the added nata de coco pressed cake in the composite flour! and composite flour3
beforesnack making. Theprotein quality of four accepted coated barbecue snacks showed higher chemical
score of methionine + cystineranged from 74 - 80%, compared to chemical score 69% of coated barbecue
snack madefromfull fat soy flour. Thesewereduetotheadded flourssuch asriceflour and defatted sesame
flour which are rich in methionine + cystine content.
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INTRODUCTION

Most snacks are fun to eat but are low in
nutritive value. If they are taken in large quantity,
they can suppress the appetite for the main meal.
For this reason, snack with high protein and high
fiber should be devel oped asa supplementary diet.
However, these snacks must be produced to sell at
reasonable price. Soybean and mungbean are

considered to be cheap sources of protein. The
protein and fat contents of soybean are 34.1 and
17.7%, respectively while the protein and fat
contents of mungbean are 20 - 26% and 0.7 - 1.5%,
respectively (Anon, 1987; Bressani andElias, 1974).
The protein quality of soybean and mungbean are
deficientinsomeessential aminoacids(methionine
+ cystine) but they are rich in an essential amino
acid (lysine) (Anon, 1990; Bressani and Elias.
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1974). Its protein quality can be improved by
fortification with the protein source from sesame
and cerealssuchasricewhicharerichinmethionine
and cystine but deficient in lysine (Anon, 1990;
Cheman et al., 1992; Surendranath et al., 1984).
Theincreasing of fiber in high protein snack isalso
important to make nutritive snack by addition of
nata de coco as the source of fiber should be
considered. Natadecocoisoneof thenontraditional
coconut by-productswhich havegained popul arity
in both domestic and international markets. Nata
productioncouldplay avital roleinthedevel opment
of cottageindustriesin coconut based communities.
It is cellulosic white to creamy-yellow substance
formed by Acetobacter aceti sp. xylinum on the
surfaceof sugar-enriched coconut water. The most
popular utilization of nata de coco is as a dessert
(nata de coco cooked in syrup or nata de coco
preserve). It is aso used as an ingredient in other
food products such asice cream, fruit cocktail and
a new developed product which is candied nata
(Sanchez, 1990). In Thailand, nata de coco is
mostly consumed asdessert (natadecocoinsyrup).
The analysis from the Department of Science
Servicefor Natadecoco containg 94.40% moisture,
34.5 mg/100g calcium, 0.05% fat, 0.20 mg/100g
iron, 1.10% crudefiber, 22.00mg/100g phosphorus,
0.68% protein, 0.01 mg/100g vitamin B4, 0.77%
ash,0.02mg/100g vitaminB,, 3.00% carbohydrate
and 0.22 mg/100g niacin. It indicates that nata de
coco has high fiber content which is micro-fibril
cellulose. Thismicro-fibril celluloseismoredelicate
and softer than other types of fiber found in fruits
and vegetables. So natade cocoisasuitable health
food for those who need to have weight control and
those who have excretory problem. The village
texturizer was developed by Meals for Millions
Foundation (Anon, 1984; Prabhavat, 1989) anditis
originally designedfor vegetableproteinproduction
at village level. The expansion of dough upon
suddenreleaseof pressure, providesporoustexture

with crispness after drying.

The purpose of this research is to develop
the low-cost high protein and high fiber snacks
fromfull fat soy flour withimprovement of texture,
protein quality and fiber adding mungbean flour,
rice flour, defatted sesame flour and nata de coco
pressed cake using villagetexturizer. Theaccepted
product not only adds the valueto the natade coco
but also provides nutritive snack for snack food
industriesin the future.

MATERIALSAND METHODS

Preparation of full fat soy flour, mungbean
flour, rice flour and defatted sesame flour

Each 4 kgs of sel ected soybean, mungbean,
rice (Khao Dawk Mali 105 variety) and white
sesameseed wereusedfor the preparation of flours.
The mungbean was cracked with a hand grinder
into two parts and then the cracked mungbean,
whole soybean, rice and sesame were separately
washed 4 timeswith water until clean. Thewashed
cracked mungbean was soaked in water at ambient
temperature for 3 hours and its hull was removed
by washing with water until the mungbean dhal
was obtained. The soybean, mungbean dhal, rice
and sesamewereseparately driedinacabinet dryer
at 50° - 60°Cfor 10, 12, 6 and 5 hours, respectively.
Thedried soybeanwas cracked withahand grinder
and itshull wasremoved by using abamboo panto
get soybean dhal. The dried sesame seed was
pressed with hydraulic press (Caver laboratory
press, USA) 5 times at the pressure of 10 - 11 tons
to remove the sesame oil and get the pressed
sesamecake. Thesedried soybean dhal, mungbean
dhal, riceand pressed sesame cake were separately
groundwith pin mill intoflours (80 mesh) toobtain
full fat soy flour, mungbean flour, rice flour and
defatted sesame flour.
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Prepar ation of compositeflour from full fat soy
flour

Three formulae of composite flour
(compositeflourl, compositeflour? and composite
flour3) wereprepared fromfull fat soy flour adding
mungbean flour, rice flour and defatted sesame
flour (Table5) and mixed well in polyethylene bag
for 3minutesto get 500 grams of different kinds of
composite flour.

Preparation of nata de coco pressed cake
Fresh natade coco waswashed 4 timeswith
water until clean. The washed nata de coco was
groundwith meat grinder. Thenitwaswashed with
water 4 times and the water was drained through
fine sieve. The course ground nata de coco was
collected to be further ground with blender and
pressed heavily infinecloth bagtoremovewater as
much as possible. The semidried nata de coco
pressed cake was obtained. Nata de coco, nata de
coco pressed cake, and different typesof flour were
analyzed for chemical composition according to
the method of A.O.A.C (1984). They were aso
analyzed for essential amino acid composition.

Preparation of high - protein high - fiber snack
flours

50, 100, 150 and 200 g of nata de coco
pressed cakes were added into 450, 400, 350 and
300 g of full fat soy flour and each formula of
compositeflour (compositeflour?, compositeflour2
and compositeflour3) weremixedwell inK enwood
mixer for 3 minutes to get 500 g of snack flours.

Preparation of snacks

Twenty five grams of cane sugar, 10 g of
salt powder and 2.5 g of pepper powder were
dissolved in 135, 90, 30, 20 and 5 ml. of water,
respectively, for adding into each 500 gramsof full
fat soy flour and each formula of snack flour,

respectively. Then 500 g of snack flour was mixed
with preparedingredient sol utionin K enwood mixer
for 3 minutes. The dough was divided into 10 g
portions, rolled into a ball shape and pressed into
circular shape before putting in the cup of the
village texturizer.

The cup and the lid were kept at 160° -
180°C. The lid was centered over the cup and
pressed with the pressure of 400 psi and holding
time for 10 seconds. Then, the lid was released
fromthecup. Moist snackswerecutintorectangular
shapes(5x%1 cm). Then they weredriedin acabinet
dryer at 50° - 60°C for 2 hours. Five dried snacks
samples (puffed, crisp texture) made from full fat
soy flour and snacks flours formular number 1 - 4
were obtained. Then, they were packed separately
in sealed polyethylene bags for organoleptic
evaluation. The accepted samples from different
setsof fivesnack sampleswerecoated with barbecue
flavor in rotary octa angle coated pot (the ratio of
snack : soybeanoil : barbecueflavor was 20:2:1 by
weight) and hot air was blown to dry the barbecue
coated snack. Then, they were packed separately in
sealed polyethylene bags for organoleptic
evaluation.

Organoleptic evaluation

Theacceptability test was donefor each set
of five snack samples (made from snack flours
formula 1-4) to find the best accepted coated
barbecue snacks, by 10 panelists. Different
characteristicsintermsof color, flavor, textureand
acceptability using Hedonic scale : score 9 - the
extreme like, and score 1- extreme dislike were
used. The difference in statistics was determined
using ANOVA and DMRT at 95% significant
level. Thetest wasdone6timesin 6 different days.
Theaccepted coated barbecuesnackswereanalyzed
for chemical and essential aminoacid compositions.
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RESULTSAND DISCUSSION

The protein, fat, crude fiber and moisture
contents of nata de coco pressed cake were 0.87,
0.58, 10.50, and 87.67% by weight, respectively,
while the original fresh nata de coco were 0.31,
0.21, 1.30 and 98.05% by weight, respectively
(Tablel). Theprotein, fat and crudefiber of natade
cocowere15.90, 10.77,and 66.67%ondry weight,
respectively (Table 2). The increasing in protein,
fat, and crudefiber of natadecocoindifferent form
were dueto the decreasing of water content in nata
de coco. The protein contents of full fat soy flour,
mungbean flour, rice flour, and defatted sesame
flour were 45.19, 27.99, 8.50, and 36.96% on dry
weight, respectively and the fat contents were
23.69, 1.44, 0.50, and 38.15% on dry weight,
respectively and the crude fiber were 2.01, 1.48,
0.00, and 4.95% ondry weight, respectively (Table
3). Thecrudefiber content of each flour werelower
than crude fiber of nata de coco due to the crude
fiber of individual flour and nata de coco werein
the range of 0.00 - 4.95% and 66.67% on dry
weight, respectively.

Essential amino acid composition of each
kind of flour withitslimiting amino acid areshown
inTable4. Thisindicatedthat theproteinof different
sources were incompleted. The essential amino

acid methionine + cystine werethe limiting amino
acidof proteinfromfull fat soy flour and mungbean
flour whose chemical scores were 69 and 66%,
respectively but richin essential amino acid lysine
whose chemical score were 104 and 122%,
respectively. The lysine were the limiting amino
acid of rice flour and defatted sesame flour whose
chemical scorewere 64 and 46%, respectively but
richinmethionine+ cystinecontent whosechemical
scorewere166and 143%, repectively. Theessential
amino acid contentsand texture of protein of snack
fromfull fat soy flour could beimproved by adding
two or more different kinds of flour which were
rich in methionine + cystine content such as rice
flour and defatted sesame flour together to make
compositeflour beforesnack makingusingavillage
texturizer (Table 5).

Essential amino acids composition of four
formulae of flours (full fat soy flour and composite
flourl-3) with its limiting amino acid are shownin
Table 6. Thisindicated that the protein of full fat
soy flour was deficient in essential amino acid
methionine + cystine whose chemical score was
69%. The chemica score of the protein of the
composite flourl, composite flour2 and composite
flour3 wereincreased in the range of 74 - 83% due
to the addition of rice flour and defatted sesame
flour (which were rich in essentia amino acid

Table1l Chemica composition of fresh natade coco and natade coco pressed cake on percent by weight.

Chemical composition Fresh nata de coco Nata de coco pressed cake
(% by weight)

Moisture 98.05 87.67

Fat 0.21 0.58

Protein 0.31 0.87

Ash 0.00 0.03

Crude fiber 1.30 10.50
Carbohydrate 0.13 0.35

Energy, cal / 100 gram. 4 10
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Table2 Chemical composition of fresh nata de
coco on percent dry weight.

Chemical composition Fresh nata de coco

(%) dry weight)

Moisture 98.05
Fat 10.77
Protein 15.90
Ash 0.15
Crude fiber 66.67
Carbohydrate 6.51
Energy, cal / 100 gram 187

293

methionine+ cystine) into full fat soy flour to make
composite flour before snack making.

The results of the organoleptic evaluation
for different characteristicsintermof color, flavor,
texture and acceptability of snacks made from full
fat soy flour or composite flourl or composite
flour2 or composite flour3 adding 0, 10, 20, 30 and
40% of nata de coco pressed cake by weight are
shown in Table 7, 8, 9 and 10, respectively. It
appeared that the snacks made from full fat soy
flour without adding nata de coco pressed cake
were more acceptable than the other samples (p <

Table3 Chemica composition of each individual flour.

Chemical composition (% dry weight)

Kinds of flour Moisture Fat Protein Ash Crude Carbo  Energy
fiber hydrate Cal/
(%) (%) (%) (%) (%) (%) 100 gram
Full fat soy flour (FFSF)  7.11 23.69 45.19 7.26 201 2185 481
Mungbean flour (MBF) 6.77 1.44 27.99 3.42 1.48 65.67 388
Riceflour (RF) 10.51 0.50 8.50 0.62 0.00 90.38 400
Defatted sesame 4.09 38.15 36.96 5.08 4.95 1486 551

flour (DFSF)

Table4 Essential amino acid composition of each individual flour and FAO/WHO standard.

Essential Amino acid, mg/ gm of protein of FAO/
amino acid FFSF MBF RF DFSF WHO3

Isoleucine 35 37 35 30 40
Leucine 70 77 78 62 70
Lysine 57 (104)1 67 (122)1 35 (64)2 25 (46)2 55
Methionine + Cystine 24 (69)2 23 (66)2 58 (166)! 50 (143)1 35
Phenylalanine + Tyrosine 82 90 20 77 60
Threonine 37 33 34 34 40
Tryptophan 16 14 18 16 10
Valine 37 43 50 38 50

1 (-) Chemical score (in parenthesis) =

amino acid content in protein of flour x 100

amino acid content in FAO / WHO standard

2 (-) Limiting amino acid with chemical score.

3 Source: Food Composition Table for Usein East Asia (FAO, 1972).
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Teble5 Composition of four formulae of flours  0.05) but the snacks made from composite flour?,
(full fat soy flour and composite  composite flour2 and composite flour3 adding 0%

weremoreacceptabl ethantherest of snack samples
0.05) and the score were in the level of like very
Theorganol eptic eval uation of theaccepted

snacks (coated with barbecue flavor) are shownin
Table11and12. It appeared that snacksmadefrom

flour 1 - 3) for preparation of snacks. and 10% of nata de coco pressed cake by weight
Formula Composition (%) from every each group of composite flour (p <
FFSF MBF RF DFSF
1 100 i i ) much.
2 75 - 25 -
3 65 - 25 10
4 55 15 25 5

composite flourl, composite flour! adding 10% of

Table6 Essentia amino acid composition of four formulae of flours (full fat soy flour and composite

flour 1-3) and FAO/WHO standard.

Essential Amino acid, mg/ gm of protein of
amino acid flour formula FAO/
1 2 3 4 WHO3
Isoleucine 35 35 35 35 40
Leucine 70 71 70 71 70
Lysine 57 (104)1 56 (102)1 52 (95)1 55 (100)1 55
Methionine + Cystine 24 (69)2 26 (74)1 29 (83)1 28 (80)1 35
Phenylalanine + Tyrosine 82 82 82 83 60
Threonine 37 37 37 36 40
Tryptophan 16 16 16 16 10
Valine 37 38 38 39 50
1 (-) Chemical score (in parenthesis) = amino acid content in protein of flour x 100

amino acid content in FAO / WHO standard
2 (-) Limiting amino acid with chemical score.
3 Source: Food Composition Table for Usein East Asia(FAO, 1972).

Table7 Organoleptic evaluation of snacks made from full fat soy flour (FFSF) with out or with adding

10, 20, 30 and 40% of nata de coco pressed cake by weight.

Characteristics Snacks from (FFSF) adding nata de coco pressed cake (%)

0 10 20 30 40
Color 7.202 6.40° 7.002 6.20° 4.73¢
Flavor 5.932 5.33° 5.20P 5.33P 4,930
Texture 7.072 6.20° 6.200 5.60° 4,53¢
Acceptability 6.602 5.73b 5.73° 5.40° 4.60°

The figures on the same row with the same letter are not different (p > 0.05).
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nata de coco pressed cake, composite flour3, Thechemical composition of four accepted
composite flour3 adding 10% of nata de coco  snacks (coated with barbecue flavor) made from
pressed cake were the accepted coated barbecue  full fat soy flour or composite flour3 without or
snackswhen compared withthe other samples(p<  with adding 10% of natade coco pressed cake are
0.05). shown in Table 13. The protein and fat content of

Table8 Organoleptic evaluation of snacks made from composite flour! with out or with adding 10, 20,
30 and 40% of nata de coco pressed cake by weight.

Characteristics Snacks from composite flour! adding nata de coco pressed cake (%)

0 10 20 30 40
Color 7.132 6.802 6.53% 6.40P 5.60¢
Flavor 6.532 6.472 6.33% 5.73bc 5.53¢
Texture 7.332 7.002 6.33° 5.60¢ 4.20d
Acceptability 7.202 6.932 6.20° 5.33¢ 4.47d

The figures on the same row with the same letter are not different (p > 0.05).

Table9 Organoleptic evaluation of snacks made from composite flour2 with out or with adding 10, 20
30 and 40% of nata de coco pressed cake by weight.

Characteristics Snacks from composite flour? adding nata de coco pressed cake (%)

0 10 20 30 40
Color 7.332 7.00% 6.670c 6.27¢ 5.47d
Flavor 6.332 6.272 6.332 6.07P 5.27¢
Texture 6.872 6.402 6.070c 5.47¢ 3.93d
Acceptability 6.732 6.472 6.072 5.67b 4.13¢

The figures on the same row with the same letter are not different (p > 0.05).

Table 10 Organoleptic evaluation of snacks made from composite flour3 with out or with adding 10, 20
30 and 40% of nata de coco pressed cake by weight.

Characteristics Snacks from composite flour3 adding nata de coco pressed cake (%)

0 10 20 30 40
Color 7.002 7.002 6.402 5.73P 5.27b
Flavor 6.602 6.532 6.2020 5.870¢ 5.47¢
Texture 7.272 7.132 6.602 5.00P 4.27b
Acceptability 6.932 6.802 6.472 5.07b 453b

The figures on the same row with the same letter are not different (p > 0.05).
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four accepted coated barbecue snacks were in the
ranges of 24.10 - 26.39% and 23.59 - 26.49% on
dry weight, respectively. Thecrudefiber content of
four accepted coated barbecue snack made from
composite flour! and composite flour3 were 1.69
and 2.45% on dry weight, respectively, while that
of the crude fiber contents of coated barbecue
snacks made from compositeflour? adding 10% of
nata de coco pressed cake and composite flour3
adding 10% of natade coco pressed cakewere2.47
and 3.58%, respectively. The increasing of crude
fiber content inthe accepted coated barbecue snack
were in the range of 46.12 - 46.15% due to the

addition of 10% of nata de coco pressed cake into
composite flour before snack making using the
village texturizer.

The essential amino acid composition of
four accepted coated barbecue snacksareshownin
Table14. The chemical scoreof thelimiting amino
acid methionine+ cystineof coated barbecuesnack
madefrom full fat soy flour (FFSF) was69% while
that of the chemical score of essential amino acid
methionine + cystine of four accepted coated
barbecue snacks made from composite flourl
composite flour3, composite flour! adding 10% of
nata de coco pressed cake and composite flour3

Table 11 Organoleptic evaluation of the accepted coated barbecue snack made from full fat soy flour
(FFSF) adding 10 and 20% of nata de coco pressed cake; composite flour! (CFL) or composite
flour2 (CF2) or composite flour3 (CF3) adding 10% of nata de coco pressed cake by weight.

Snack made from

Characteristics FFSF adding CF! adding CF2 adding CF3 adding

nata de coco pressed cake 10% 10% 10%

10% 20% of natade coco of natade coco of nata de coco

pressed cake  pressed cake  pressed cake
Color 6.53% 6.40P 6.93% 7.002 6.8020
Flavor 6.672 6.732 7.0728 6.532 6.932
Texture 6.40° 6.530 7.272 6.6720 7.402
Acceptability 6.53° 6.60° 7.27% 6.60° 7.002

Thefigures on the same row with the same | etter are not different (p > 0.05).

Table 12 Organoleptic evaluation of the accepted coated barbecue snack made from full fat soy flour
(FFSF) or composite flour (CFL) or composite flour? (CF2) or composite flour3 (CF3).

Characteristics Snack made from

FFSF CF! CF2 CF3
Color 6.670 7.13% 6.67° 7.272
Flavor 6.732 6.932 6.872 7.002
Texture 6.8020 6.872 6.27° 7.002
Acceptability 6.672 6.73 6.20P 6.802

The figure on the same row with the same letter are not different (p > 0.05).



Kasetsart J. (Nat. Sci.) 34 (2)

297

Table 13 Chemical composition of four accepted coated barbecue snacks made from composite flourl
(CFY) or composite flour3 (CF3) without or with adding 10% of nata de coco pressed cake.

Coated barbecue snack made from

Chemical composition CFl CF3 CF1+10% of CF3+10% of
(% dry weight) nata de coco nata de coco
pressed cake pressed cake
Moisture 6.43 6.28 6.51 6.35
Fat 26.49 25.04 25.86 23.59
Protein 26.39 24.23 25.91 24.10
Ash 543 5.15 5.49 521
Crude fiber 1.69 2.45 247 3.58
Carbohydrate 40.00 43.13 40.27 43.52
Energy, cal / 100 gram 504 495 498 483

Table 14 Essentia amino acid composition of four accepted coated barbecue snack made from composite
flour! (CFL) or compositeflour3 (CF3) without or with adding 10% of natade coco pressed cake

and FAO/WHO standard.
Essential Amino acid composition of protein of coated barbecue snack made from
amino acid FFSF CF! CF3 CFl4+10% CF3+10% FAO/
of natade of natade WHO3
coco coco
pressed pressed
cake cake
Isoleucine 35 35 35 34 34 40
Leucine 70 71 71 70 70 70
Lysine 57(104)1  54(98)1 53(96)1 53(96)1 52(95)1 55
Methionine + cystine  24(69)2 26(74)1 28(80)1 26(74)1 28(80)1 35
Phenylalanine 82 82 83 82 83 60
+ Tyrosine
Threonine 37 37 36 37 36 40
Tryptophan 16 16 16 16 16 10
Valine 37 38 39 38 39 50

1 (-) Chemical score (in parenthesis) = amino acid content in protein of flour x 100
amino acid content in FAO / WHO standard
2 (-) Limiting amino acid with chemical score.

3 Source: Food Composition Table for Usein East Asia(FAO, 1972).
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adding 10% of nata de coco pressed cake were
increased to the range of 74 - 80%. Theincreasing
of chemical scoreof four accepted coated barbecue
snacks were due to the added flours such as rice
flour and defatted sesame flour which wererichin
essential amino acid methionine + cystine content
beforesnack makingtoimprovetheproteinquality
of four accepted coated barbecue snacks.

Char acterigticsof four accepted coated bar becue
snacks

Thecolor of four accepted coated barbecue
snacks, made from composite flourl, composite
flour! adding 10% of nata de coco pressed cake,
compositeflour3, and compositeflour3adding 10%
of nata de coco pressed cake, respectively, were
light brown. Their flavor wereoptimun salty, sweet
and fatty taste with babecue flavor. In terms of
texture, the coated barbecue snackswere soft crisp,
puffy and porous. The color of coated barbecue
snack, made from full fat soy flour with or without
adding 10% of nata de coco pressed cake, were
dark brown. Itsflavor wasthesameasfour accepted
coated barbecue snacks and its texture was hard
crispandalittle bit porous. The addition of 25% of
rice flour and 15% of mungbean flour into full fat
soy flour to make composite flour before snack
making could improve the texture by increasing
their softness, porousity and crispness of four
accepted coated barbecue snack but the addition of
nata de coco into composite flour before snack
making should not more than 10% in the form of
nata de coco pressed cake to increase the fiber
content in the accepted coated barbecue snacks.

CONCLUSION

The result from the preparation of snacks
fromfull fat soy flour, compositeflourl, composite
flour2 and compositeflour3 without or with adding
nata de coco pressed cake in these flours before

snack making using village texturizer indicated
that four accepted coated barbecue snacks, made
from compositeflour! without or with adding 10%
of nata de coco pressed cake and composite flour3
without or with adding 10% of natade coco pressed
cake, were accepted in color, flavor, texture and
acceptability. Their protein and fat contents were
intherange of 24.10 - 26.39% and 23.59 - 26.49%
ondry weight, respectively. Thecrudefiber content
of the acepted coated barbecue snacks made from
composite flour! without or with adding 10% of
natade coco pressed cakewereincreasedfrom 1.69
t02.47 (46.15%) and from compositeflour3without
or with adding 10% of nata de coco pressed cake
were increased from 2.45 to 3.58 (46.12%). The
protein quality of four accepted coated barbecue
snackswereimproved dueto the chemical scoreof
essential amino acid methionine+ cystineincreased
to therange of 74 - 80% whilethat of the chemical
score of essential amino acid methionine + cystine
of coated barbecue snack made from full fat soy
flour was only 69%. So the addition of 25% of rice
flour, 5% of defatted sesame flour (rich in
methionine + cystine) and 15% of mungbean flour
into full fat soy flour to make composite flour
without or with adding 10% of natade coco pressed
cakebeforesnack making couldimprovetheprotein
quality, color and textureof four accepted products.
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