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Abstract

This study investigated the properties of rice snack puffed in a microwave oven after drying its dough according
to Baekjinju soaking time and additional soybean milk. The optimum conditions for the non-fried rice snack using
Baelkjinju wetted flour were determined through the design of an experiment using response surface methodology.
The independent variables were the Baekjinju soaking time and the additional soybean milk, and the dependent
variables were the weight, volume, density, expansibility, Hunter’s color value, hardness, and sensory properties.

The quadratic model was chosen for the weight, density, expansibility,

b value, and hardness. The two-factor interaction

model was chosen for the volume, flavor, appearance, and overall preference. The linear model was chosen for
the L value, taste, and texture. The weight was increased to longer than 11.26 days with the increase in the rice

soaking. The volume, expansibility, L

value, and b value increased with the increase in the rice soaking time and

in the additional soybean milk ratio. However, the density was decreased was in reverse. The hardness increased
most, with the rice soaking time rising from 5.28 to 8.53 days and the soybean milk additional ratio increasing

from 5.34 to 20.26% The

sensory properties improved as rice soaking time decreased, and the soybean milk additional

ratio was revered. As for the desirability, the optimal formulation of the dough of non-fried rice snack was achieved
by mixing 200 g of Baekjinju flour with a 0.69 days rice soaking time and a 26.67% soybean milk of rice ratio

according to weight.
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Table 1. Experimental range and values of the independent
variables in the central composite design for non-fried rice snack

Coded levels

Independent variables ~ Symbols

Rice soaking time (day) A 0 3 6 9 12
Soybean milk (%) B 0 10 20 30 40
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Table 2. The central composite experimental design with the observed reponses

Code
No. ‘zﬂabﬁ W(eght V((I)Egl © l()ge/nnsit%/ Expa(r;i)bility L a b Ha(r]ii;l)ess Color  Taste  Flavor ﬁggsg Texture prgvfeirearge
1 -1 -1 263 15.00 0.18 424.60 7837  -116 584 6.38 1191 1141 9.55 12.08 11.24 11.80
2 1 -1 265 21.83 0.12 569.67 7800 -132 926 10.94 6.78 9.99 533 6.93 9.40 8.05
31 1 248 31.00 0.08 838.00 8001 -159 1049 1092 604 1017 7.80 8.56 9.66 9.51
4 1 1 2.62 18.67 0.14 549.05 80.19 000 1336 8.95 4.99 9.87 6.26 6.82 9.38 7.76
5 2 0 237 19.00 0.13 495.73 8165 -381 849 8.38 1053 1135 9.14 1042 11.28 11.38
6 2 0 346 20.50 0.17 508.34 8254 -114 1129 6.72 580 1090 6.85 7.67 9.76 9.04
7 0 -2 338 13.00 0.26 348.15 7920 -197 426 11.80 1079  1L10 8.34 9.13 10.77 1135
8 0 2 300 24.50 0.12 735.16 8141 -1.02 1117 6.99 576 1000 8.54 9.58 9.77 9.54
9 0 0 321 19.67 0.16 460.87 8030 -179  8.66 12.01 640 1107 8.63 9.92 9.88 1047

All values are mean.
YA: Rice soaking time (days), B: Soybean milk (%).

Table 3. Polynomial equations calculated by RSM program for non-fried rice snack

Responses Model R—square” F value Pr>F Polynomial equationZ)
Weight Quadratic 04719 375 0.0139° 321+021A-026A
Volume 2 0.8916 63.06 0.0001™ 2035+3.64B-4.79AB
Density Quadratic 0.7310 1141 0.0001" 0.16-0.034B+0.029AB
Expansibility Quadratic 0.9016 3849 0.0001™" 460.87+117.51B-108.50AB+38.95A™+58.76B"
L Linear 02382 375 0.0382° 80.19+0.87B
a Linear 02172 333 0.0529 -1.54+0.65A+0.28B
b Quadratic 0.8861 36.67 0.0001"" 8.66+1.28A+2.32B+0.85A”
Hardness Quadratic 0.5965 621 0.0011" 12.01-1.63AB-2.02A2-1.10B"
Color Quadratic 0.5520 40.66 0.0001™ 6.40-1.61A-1.85B+1.02AB+0.68A%+0.74B’
Taste Linear 0.0442 3.88 00225 10.65-0.36B
Flavor 2H 02231 1598 0.0001"" 7.83-1.12A+0.67AB
Appearance 2HI 02578 19.34 0.0001"" 9.01-135A+0.85AB
Texture Linear 0.0842 772 0.0006" 10.13-0.53A-0.38B
Overall Preference 2FI 0.2294 16.57 00001 9.88-1.10A-0.64B

% < R® < 1, close to 1 means more significant. “A: Rice soaking time (days), B: Soybean milk

(%). p<0.05, “p<0.01, “p<0.001.
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Fig. 1. Response surface for the effect of rice soaking time (A), and soybean milk (B) on weight, volume, density, expansibility, Hunter’s
color value (L, a and b) and hardness of non-fried rice snack.



A study of optimization of non-fried rice snack using Baekjinju rice flour 815

sk FA(ARD vhee] F4of #st Ao E diF dE
H(slurry), I F+E4FZE, soy protein isolate, soy protein
concentrate, defatted soy flourS Z}2} 271 ti4l 20% 37
A7 2T RS A% A A3 UEsE S ™, Shin
SN A7HEE 3 A= Bl AielA Fx
= Y & 31 Adde BRI REOE =9ko,
228 A1 Aol FA/FRC gkt S

off r

T

|RE dnixte| BsZAl
7+ 270l wh Alzste] B vlae Auia) B
HARE Table 2 3 33} 2t} vf8 A32po] Mo gt

Color

Flavor

B: Soybean milk (%)

Texture

B: Soybean milk (%) el 2
00

A: Rice soaking time (days)

AT+ 499~1191, Bl thet HEE+= 9.87~1141, 3F
nlo]] 3t HEEE 533~9.55, Hd th3t AEEE 6.82
~12.08, A7}o 3t MZ =& 938~11.28 L]al WA F
QA AsE+= 7.76~11.809] AHE B Th Table 394 B
£ ule} 2ol Aol th3l M5 we] 3|F Ao th3k 2HA
4 R’ 0.5520(p<0.0001), groll th3t Mz =0 AYAS
RS 0.0442(p<0.0225), ool th3t s o] AGAS: R
2 0.2231(p<0.0001), 2] Pl th3t Mz o] AGASF RPS
0.2578(p<0.0001), Aztell thak Aa w9 AYASF RS
0.0842(p<0.0006) L&) 3 AH 22 HNE T ] AFASF R
2 0.0903(p<0.0076) 2.2 RE oA 2] H3HAo]

Taste

< o
-
167 s

A: Rice soaking time (days)

Appearance

Overall preference

B: Soybean milk (%)

Fig. 2. Response surface for the effect of rice soaking time (A), and soybean milk (B) on sensory evaluation of non-fried rice snack.
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Table 49} 2t} 59 ghollX 7P &2 desirability S 2E=
HHZLe & FRAZ 069Y, TE A7V 2667% 2 LHEF
stk Park 5(14)9) AE3F A Az WY FF35 A
N Aot T HA A7t 7 AR B AFelME
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He oz AztEth MAF FES o] &S A" A
Ao] A7 AL WAF AL 0609 F2 50 HIEAD
A7VE 200 g, AEF 30 g7 7R ZF] 2667%0 D8}
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Table 4. Optimum constraint values using two analytical
methods in the object goal

Goal Numerical optimization

solution
Tndependent Rice soaking time (days) ~Minimum 0.69
variables  govbean milk (%) Minimum 2667
Weight (g) Maximum 27
Volume (mL) Maximum 23.35
Density (g/mL) Minimum 0.12
Expansibility (%) Maximum 583.06
Hunter’s color value
L Maximum 80.40
Response -, Maximum 898
variables
Hardness (kg) Maximum 10.58
Sensory evaluation
Color Maximum 7.50
Flavor Maximum 8.60
Appearance Maximum 9.80
Overall preference Maximum 10.50
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