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Abstract

The purpose of this study is developing a formulation with an optimum sensory point by using yogurt
added with rice flour and pregelatinized rice flour(alpha rice flour) optimized by response surface
method(RSM). The pH, acidity, sugar content, viscosity and number of lactic acid bacteria during fermentation
of two types of yogurt(added with rice flour and pregelatinized rice flour) optimized by RSM were analyzed
As the fermentation time of both types of yogurt increased, pH showed decreasing trend. The titratable acidity
showed increasing trend as fermentation time increased. Sugar content decreased as fermentation time
increased. The reasons are believed to be the sugar decrease during glycolysis and lactic acid fermentation.
Viscosity was the highest at 6 hours of fermentation. After 10 hours of fermentation, the viscosity was higher
than it was before the fermentation. The number of lactic acid bacteria of yogurt added with rice flour and
pregelatinized rice flour was 7.43~9.00 log CFU/mL, which is more than optimum value. Therefore, it is
possible to confirm that adding rice flour during yogurt manufacturing increases the number of lactic acid
bacteria.
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{Table 1> Experimental design for yogurt prepared with rice flour

Variable level

Factors . .
Sample No. Rice flour Treatment Skim milk Water Sugar
X)) (X2) powder
1 10 Toasting 10 76 4
2 10 Simmering 10 76 4
3 10 Baking 10 76 4
4 13 Toasting 7 76 4
5 13 Simmering 7 76 4
6 13 Baking 7 76 4
7 16 Toasting 4 76 4
8 16 Simmering 4 76 4
9 16 Baking 4 76 4
10 13 Simmering 7 76 4
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{Table 2> Experimental design for yogurt prepared with pregelatinized rice flour

Variable level

Factors . .
Sample No. Pregelatinized rice flour Treatment Skim (rimlk Water Sugar
owder
X1 X2) P
1 10 Toasting 10 76 4
2 10 Simmering 10 76 4
3 10 Baking 10 76 4
4 14 Toasting 6 76 4
5 14 Simmering 6 76 4
6 14 Baking 6 76 4
7 18 Toasting 2 76 4
8 18 Simmering 2 76 4
9 18 Baking 2 76 4
10 14 Simmering 6 76 4
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{Table 3> Experimental combinations and data under various rice flour contents(X;), treatments(X,) and their
responses for sensory characteristics of yogurt

No. Variable level Response
Xi X2 Y, Y, Y3 Ya Ys Ys Y5
1 10 Toasting 3.50 2.50 1.50 3.25 3.25 2.25 2.25
2 10 Simmering 3.25 4.50 425 425 3.25 3.50 4.25
3 10 Baking 5.50 3.50 3.75 5.25 4.75 3.75 5.25
4 13 Toasting 3.00 3.50 2.25 3.25 3.75 3.00 2.50
5 13 Simmering 5.75 5.50 5.50 5.00 5.50 5.00 6.00
6 13 Baking 5.67 4.17 3.33 4.17 3.50 3.17 3.67
7 16 Toasting 2.17 2.67 2.83 2.83 2.33 2.00 2.00
8 16 Simmering 6.33 4.50 6.00 5.50 5.33 5.00 5.50
9 16 Baking 5.17 3.83 3.83 4.83 2.50 3.50 3.17
10 13 Simmering 5.67 4.00 4.17 4.00 3.83 3.67 4.50
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{Table 4> Experimental combinations and data under various a-rice flour contents(X;), treatments(X) and their
responses for sensory characteristics of yogurt

gzl ste) ] A 207 Al 43(2014)

No. Variable level Response
Xi X2 Y, Y> Y3 Y, Ys Y Y~
1 10 Toasting 225 2.25 4.00 3.00 3.25 3.25 2.25
2 10 Simmering 5.25 475 5.25 5.00 3.50 4.00 4.75
3 10 Baking 5.25 5.25 5.25 5.00 4.25 5.00 5.25
4 14 Toasting 1.25 3.00 3.75 3.00 3.50 3.25 2.00
5 14 Simmering 5.75 425 5.00 5.25 5.25 6.25 5.75
6 14 Baking 4.67 5.00 3.67 433 2.83 3.83 3.50
7 18 Toasting 3.33 3.00 4.17 3.67 4.00 6.67 3.33
8 18 Simmering 433 433 417 3.83 3.50 3.17 433
9 18 Baking 4.00 3.20 483 433 3.17 4.67 4.50
10 14 Simmering 5.00 5.00 4.67 5.17 4.00 433 4.83
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e e

<Fig. 2> Response surface for overall acceptance of pregelatinized rice flour yogurt




FRIES Mg @ FEES] HEEA B A 43

Y

{Table 5> Changes in the pH and titratable acidity of yogurt during fermentation

Fermentation time
Ohour 3hour 6hour 8hour 10hour

F-value

Rice flour  6.50+0.01° 5.460.01° 4.74+0.03° 4.48+0.01 4.1940.02° 966891

H . ok
P a-Rice flour  6.44+0.01° 5.77£0.01° 4.62+0.01° 4.59+0.01° 4.36+0.01° 28154.50

Rice flour  1.58+0.15° 4.4120.60" 7.5841.35° 920+4.99°  10.92+2.27°  661.07

Addity | pice flor 1374007 3014062°  7204131°  746:2.11° 8154125 170627

Mean+S.D. ™ p <0.001
““Means in a row by different superscripts are significantly different at 5% significance level by Duncan s multiple range test
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A1 10AI17 el A B7Rel 337 ok o Fo bl SRR 1 go] A
TEE9| pHE 717} 4.19, 4365 UElth 27 Ao SAERe ol 1 g ¥ ot éé*&&o} o]
de o] 7Ix F71d3 vlElle] diEo] 9 8T F e FAFLIE Tl STEISI
ong olg F7|A el oslo] Flakte] wWEQl Aom AlgEnh
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Ju HY(2000)& $-glvte} Al e F2E9] pH7b 7138t whe} @&t 7hadts AES H9Ed)
4.02~430 M9 2 Huslglet, ol & Ade]  (p<0.001), TEEHE ¢ TEY U9 T2 At
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E A B2 A 3g oA E 6.64, A T TS} SR AU e 2ES] B g A B

{Table 6> Changes in the sugar contents of yogurt during fermentation

Fermentation time
Ohour 3hour 6hour 8hour 10hour
Sugar  Rice flour  24.90+0.26"  21.67+047°  20.83£020°  20.13+0.57  19.60+0.30°  87.42"
content a-Rice flour  24.93+025"°  2430+0.17°  2227+0.59°  22.00£0.20°  21.7040.17°  64.00"

MeantS.D. ™ p <0.001
““Means in a row by different superscripts are significantly different at 5% significance level by Duncan s multiple range test
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fraktare] W= Fig 33 2ok 27FF 37 &
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CFU/mL, % 6417l = 9.00 log CFU/mMLC.2
Hoigk S g 2o ® yepyton, WE gAY
1077kl = 2H2) 8.71, 8.93 log CFU/mLC-= Hj
& 6A1ZH} Bt fadhe AYS BAth &
SP7HE H7F @F2ES] AS R AF Al
of 743 log CFUmL, & 6A|toll= 891 log
CFU/mLO. 2 A7} A7t @ F2ES} o] Hu)
gk S Al 1 ¢ UATE TE 8AIZH
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{Table 7> Changes in the viscosity of yogurt during fermentation

Fermentation time

Ohour 3hour 6hour Shour 10hour F-value
Rice 442467+ STGHA00E 17000005 2000005 1SS000005
Viscosty O 32646° 120437 13114.88" 7000.00° 7000.00
GRice 1047333 3070867+ 5154667+  32944.00: 4146800+
flour 108.74° 616.43° 406.66' 804.49° 7.6 PO
MeantS.D. ™ p <0.001

““Means in a row by different superscripts are significantly different at 5% significance level by Duncan s multiple range test
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<Fig. 3> Changes in lactic acid bacteria of yogurt during fermentation
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