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ABSTRACT

, .- r--atrh and can be found in fruits and vegetables.
Dietary fiber has many advantages for bodY's nc-""for. 

uaJition of dietary fiber is needld. Cake
Children are stiil rare in their daily consumption:J::jH;,t*'ru"f, u, a smooth texture, sweet and
is one of meals that children like because of its.c.naro" 7". "iril" i"tolerance and autism. It needs to
milky taste. Cake made from wheat flour is ?r?1,::::" nori. ni"" flour made from rice, which is a
be substituted with other non-gluten flour, ,!?::t^):;;;io ,i"e cake is from rice bran, by product of
staple food for Indonesian peoples. Dietary fibq i:;;-fut so it needs to be defatted to minimize
rice milling with limited utilization. Rice bran nT Ifi.ii""J rice bran could reduce consumers'
rancid flavor in rice cake. However, the addtttott I"* .f defatted rice bran addition need to be
acceptance,_including children's, therefore the_attt*"- ricecakewithadditionof 06/o, 106/o,206/o,
observed. The research was applied Uy pr"!ii!1: H;?;;. "t"*..tury 

schools in Surabaya were
30o/o, 40%o, and 50% defatted rice bran. Children 1'""' -;- 

-- --- -.
used as the panels. rn"y r,uu" io giu" *"::"::::^)Lrn""ff:n*";ffiii:""":fi"I*,f'jTJ:lj
treatments. The result gave that addition until31)"zo uo'i"=i4rlio 

,ice cake with 0oZ, l1yo, and 20,'/o
4 (slightly like) and it was not significantly difleret" '* -

defatted rice bran additions.

Keywords: children preference, rice cake, defatted rice bran

INTRODUCTION
. .- r-^.rv's heatth. Dietary hber includes a number of

Dietary fiber has many advantages 1or or)"'.j,tutor., 
hemicellulose, b-glucan, pectins,

nonstarch polysaccharide substances includmg ;;;i;. These fiber 
"o*prn.nt, 

have unique
mucilages and gums plus the nonpolysacc\url,*^.i3"iies (e.g., bulk/volume, viscosity, water-
chemical structures and characteristic pttYti:1^'"llllJXt ura.t."r*ine their subsequent physiologic
holding capacity, adsorption/binding or ferrnentaD' :::l;;"-2000).
behavior (Schneeman & Tietyen 19'94 ard Burton-r'""

rn the diets or humans, nber sourceli:']fr:;1'f';J:B:nij"j;r*1,1J.[T,1l"i: [:ff]
nuts and concentrated plant sources such 

^_ 
out,ln:,; 

consumption; therefore addition of dietary
source of fiber but still rarely use in children's sdttr ----- r

fiber is needed, especially u*o.rg their favorit e rr,eals'

cake is one or mears that chndren,ltk:,*cil;;l'rn:H?:fi:t';:;frt:if.,;.T,::il
texture, sweet and milky taste. Cake made"i'r'irriirr.d. with other non-gluten flour, rice flour.
intolerance and autism. It caused it need to -,-.,- r-donesian oeoples. fuce-flour is often used as a
Rice flour made from rice which is staple fo* t'-t"ti", svstem'belause of its perceived healthier
substitute for wheat flour and corn flour fbr Dat'"' -'
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properties, and it contains fewer calories. Rice flour reduces oil absorption better than wheat flour
although it is less effective as a thickening agent (Dogan et a1.,2005)

Dietary fiber that added to rice cake is rice bran. Rice bran, a by-product of rice milting
process constitutes about 10 wt % of rough rice grain. According to Kahlon and Chowl (2000),
total dietary fiber in rice bran is 18.35% (db) with 16.01% (db) insoluble dietary fiber and 2.35%
(db) soluble dietary fiber. The bran layer contains 18-22% oil, making it the richest oil source from
a grain by-product (Saunders, 1990). One highly important bran property is the instability of the oil
in the bran.

During removal of the bran layer from brown rice, lipase from the testa and cross cells
comes into contact with the oil in the aleurone layer and germ. In the milling process the active oi[-
splitting enzyme, lipase and the oil are released from their normally separate cellular coniainment
and are intimately mixed. Lipase rapidly hydrolyzes the lipid to glycerol and free fafty acids (FFA).
The free acids can then be acted upon more readily than the neutral oils by oxidative agents, with a
resulting oxidative rancidity and the production of unpleasant odors and flavors and also
unpalatable byjpioduot (De Dios et a1.,2;0071. Sayre & Saunders, 1990 and Spears et a1.,2A04).

Oxidation rancidity in rice bran potentially occurs. This makes a limited utilization of rice
bran, therefore it should be made the oils reduced (defatted). Jiamyangyuen, Srijesdaruk, and
Harper (2005) in their research explained that after defatting process, the fat cdntent reduced from
21-l3yo to l.92Yo (approximately 90Yo reduction). The addition of defatted rice bran could reduce
consumers' acceptance, included children's, therefore the amount of defatted rice bran addition
need to be observed.

MATERIALS AND METHOD

Rice Cake Preparation
Rice cake was prepared using formulation as shown in Table l. At first, whipped measured

amount of eggs and sugars (Gulaku) until form stable foam using mixer (Bosch) speed 2. Sodium
CMC, rice flour (Rose Bran), and baking powder were added and mixed slowly, then continue with
added the melting margarine (Blue Band). The batter baked at 180"C for 15-20 minutes.

Tabie 1. Rice eake Iiormuiation

Ingredients
Percentase (o/o) /

TI T2 T3 T4 T5 T6
Rice flour i00.00 e0.00 80.00 70.00 60.00 50,00
Rice bran 0,00 10.00 20.00 30.00 40.00 50,00

Egss 318.00 318.00 318.00 3 r 8.00 318.00 3 18.00

Susar 100,00 100,00 100,00 100,00 100,00 100,00

Marearine 100.00 100.00 100,00 100.00 100.00 100,00

Bakins oowder 2,73 2.73 2.73 2.73 2.73 2,73
Sodium CMC 4.00 4.00 4.00 4.00 4.00 4.00

*)based 
oni;tal flour(ric.e flou@

Sensory Evaluation

Children Sensory Evaluation
The rice cake were evaluated by children panels at 4 (four) elementary schools in Surabaya

for overall acceptability at I day storage. Those schools are SDK Santa Katarina Surabaya, SDK
Santa Maria Surabaya, SDN Baratajaya and SDN Kertajaya IX and was carried out at the

International Conference on Food Science and Technology
"The Challenge of Universal Food Quality and Safety Regime''

Department of Food Technology, Soegijapranata Catholic University, July 31 and August 1,2008

,

]fl

fl

iii

,i

ffi



FMQM-05

classrooms. The total panels were 436 children. The children panels were chose random and every
child should evaluate 6 (six) samples of rice cake individually. The evaluation applied by using 5
level score (l:dislike, 2:rather dislike, 3:neutral, 4=rather like, 5=like).

Adults Sensory Evaluation
Testing was carried out in a sensory laboratory equipped with individual booths. About 50

panels were employed by inexperienced judges from Agricultural Technology Faculty Students and
other Faculty students. The 6 (six) samples of rice cake were evaluated for color, crumbliness,
smoothness, and taste by using hedonic scale. (l= very dislike, 4:neutral, andT= very like).

Statistical Analysis
Rice cakes containing different levels of rice bran were determined using analysis of

variance (ANOVA). Further analysis to determine the difference between the treatments was using
difference test Duncan Maltipte Raige lesl (DMRT). The level of significance between treatments
by using completely randomized design and their means were performed with SPSS (ver.l2 for
Windows@) software with the statistical significance set at cr<0,05.

RESULT

Sensory evaluation was held at 4 schools and in the same condition. Mean acceptance
Ievels of rice cake by children panels shown in Table 2.

Table 2. Se Characteristics of Rice Ca

* Mean in the same column sharing the same leffers are statistically no-significant at 5Yo level of
significance Duncan's Multiple Range Test

Tl (0% Rice Bran), T2 (10% Rice Bran), T3 (20% Rice Bran), T4 (30% Rice Bran), T5 (40% Rice
Bran), T6 (50o/o Rice Bran)

The addition of rice bran from lyo to 50% deoeased the children sensory prefereRces to
rice cake. Rice cake without rice bran (control) showed the average children acceptance level of
3.9056 (3:neutral and 4:rather like). Using 30% of rice bran gave score of 4.200 (4:rather like and
S:like), the highest level of the children acceptance level. That score was not significantly different
to the use of l0% and 20Yo rice bran. Rice bran 40Yo and 50%o in rice cake caused a significant
decrease of children acceptance level of cake. The children acceptance level of rice cak€ also
analyzed based on those schools and also gave a similar result. The use of riqo bran of 30% $vas
similar to result the rice cake without rice bran.

Adults' sensory evaluation was used four parameters (color, crumbliness, smoothness, and
taste). Table 3 showed the preference score of rice cake without rice bran substitution firr color,
crumbliness, smoothness, and taste parameters were 3.9833,3.854,4.0095 and 3.921i (3=rather
like and 4=neutral).
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ke Children Panels

Treatments
Children Panel Preferencesx

SD Santa
Maria

SD Santa
Katarina

SDN
Barataiava

SDN
Kertaiava iX Overall

TI 3.9833* 3.3654- 4-009s', 3.9211 3.9656^
T2 3.6500"" 3.9623' 3.9569" 3.5099" 3.7982"'
T3 3.8667d 3.849i* 3.9286" 3.6696u' 3.84310'd
T4 4.20000 4.1132" 3.981o', 3.g5g4no" 3.9954"
T5 3.1695' 3.7547"" 3.9429" 3.666',r',o 3.7431"
T6 3.2833', 3.4340'^ 3.0810" 4.0526" 3.4050'



These scores were not significantly different in four parameters to the rice cake with 1002,

20Yo, and 30%o rice bran substitutions. f,rJt "., 
substitutiln 4OYo rice bran was significantly

different color to rice cake without rice bran substitution but not for the other parameters'

substitution of 50% rice bran in rice cake gave the most decrease in color and smoothness' scores

to the control. The sensory preference of 50o/o rice bran substitution scores for color' and

smoothness were 3.2833 and 3.0810, means the panels rather distike the products' According to

those faots, it could be concluded that ttre usin! of 'rice bran until 3O%o in rice cake was still

acceptable.

FMQM-0s

Table 3. Characteristics of Rice Cake Adults Panels

- isticallY no-significant at 5o/o

20% 30% 40Yo

Rice Bran Concentration

Picture 1. Sensory Preference of various Rice Bran concentrations by children Panels
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level of significance Duncan's Multiple Range Test 6^ ?4A^, ri:^^ .---\
ff iO.Z" Ri"JB.uny, fi ltO6Rice Bran), f{1ZOol" Rice Bran), T4 (30o/o Rice Bran), T5

(40% Rice Bran), T6 (50qlo Rice Bran)

DISCUSSION

Thericebransubstitutioninricecakemadethericecakecharacteristicschangewhich
could affect the consumers' preferences. Related to the main purpose of this research that the rice

cake especially made for children therefore need sensory evaiuation of this product to children as

panels. Children ,"nro.y preference 
-showed 

a children overall acceptance to the products'

children' responds to rice cake generally was influenced by the children preferable of taste' This

was related to the 
"u.i.. 

*uy ior chiliren made a definition and response for-the changes in

products' taste than that of other sensory parameters, such as color, smoothness' and crumbliness'

o, 3.8
o
5 :.2
o
E 3.6

t 
3.5

=o
; 3.4

=5 3.3

100k 50%
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Sensory evaluation of children panels (Picture l) varied with rice bran substitution from

0% until 50%. Rice cake with 30% rice bran gave score of 4.200 (4=tather like and 5:like), and

was not significantly different to the use of Oyo, l\yo and 2O%o rice bran. This means children

would accJpt rice cake with rice bran until 30% because until 3}oh rice bran gave an acceptable

taste for chiidren although it would reduce the cake's smoothness. This was relevant to the sensory

preference ofadult panels (Picture 2).

ztr/o 30o/o

Rice Bran Concentration

a color r crumbliness E smoothness tr taste

Picture 2. Sensory Preferences of Yarious Rice Bran Concentrations by Adult Panels

The substitution more than 30o/o made a reduction of sensory preference. Some children

argued about the rice cake that the rice cake texture was coarse and dry of throat so that had

diificulty swallowing, and sweetness intensity was reduced. Adult panels identified that rice cake

color changed signiircantly when the rice bran substitution more than 30%- Otherwise, until40o/o

rice bran substitution still gave insignificantly different preference in crumbliness, smoothness, and

taste parameters.
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COI{CLUSION

The 30% rice bran coRcengation in rice cake make the cake still accepted with score 4

(slightly like) and it not significantly different (a=So/o) to rice cake with |oh, llyo, artd 20o/o

defatted rice bran additions. The addition of defatted rice bran can be used up to 30%o substitution

concentration.
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