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Process Optimization of Changting’s Fried Pastry by Response Surface Method-

ology
LI Ying, CHEN Xue-mei, CHEN Xiao-hong, SHI Xiao-qiong
(Longyan University, Longyan 364012, China)

Abstract: Changting’s deep-fried white radish cake is the traditional food of Hakkas,mainly made of rice and soybean. Based
on the single factor experiment, response surface methodology was applied to study the influence of the ratio of rice to soy-
beans , the amount of water, fryied temperature and fryied time on the sensory score of Changting’s deep-fried white radish cake.
Results showed that the optimum processing conditions were as follows : the ratio of rice and soybeans was 1: 0. 31 ,the amount
of water was 2. 78 times of the total mass of rice and soybeans and fried 166.31 s at 169.68°C. Under the condition,the theo-
retical value of sensory score was 9.351 47, verification value was 9.27 ,which was consistent to the model predicted value.
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Table 1 Standards of sensory evaluation
PEEHEHR Evaluation index PEEARME Evaluation criteria 4348 Score
iF(2.0) IR G ), B HIRE, AL 1.6~2.0
Color and lustre I T MR B, 3 100 I 0.8~1.5
B IR TS B, 75 R <0.7
i (2.5) SMESERE  RIEDLH, BT AR 1.8~2.5
Texture HMBESERE ST R AT 0.9~1.7
HMEATERE , FUR LR <0.8
Wk (2.5) FAT AR IR AT , B 52 A IR 1.8~2.5
Flavor AR, B L AFRA L 0.9~1.7
L SRS Sl <0.8
HE(3.0) FAME G, S 4 2.0~3.0
Mouthfeel BB AR, SRR R ], 1R BOHL L.1~1.9
R BARBE R, B Kl /I, 1 R AS <1.0
1.2.3 @28 HIEGFMRKITI SER H G 100 —— B4 Sensor score 1100
w2 I LY § §:§E —— 82 Chromatic abenation ] 22
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Table 2 Factors and levels of central composite design experiments
[K1 2 Factors
K- — i
Levels AR B ik & C i oE B Dl ER ]
Rice ; soybean Water addition/times Fried temperature/“C Fried time/s
-1 1:0.25 2.6 165 140
0 1:0.30 2.8 170 160
1 1:0.35 3.0 175 180
F3 MEERRETARRER
Table 3 The experimental design and results
S AKE I B k& C ik D il e s ] BB
Experiment No. Rice to soybean Water addition Fried temperature Fried time Sensory score
1 0 0 0 0 9.28
2 0 0 0 0 9.28
3 1 0 0 1 8.94
4 0 1 -1 0 7.96
5 0 -1 0 -1 8.11
6 -1 0 -1 0 8.32
7 0 0 1 -1 8.31
8 1 0 1 0 8.39
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Experiment No. Rice to soybean Water addition Fried temperature Fried time Sensory score
9 -1 0 0 1 8.47
10 0 0 1 1 8.49
11 1 -1 0 0 8.92
12 0 1 0 -1 8.41
13 0 0 0 0 9.39
14 0 -1 0 1 8.58
15 -1 1 0 0 8.85
16 1 0 0 -1 8.35
17 0 0 -1 -1 8.48
18 -1 0 1 0 7.96
19 0 0 -1 1 8.68
20 0 0 0 0 9.38
21 0 -1 1 0 7.79
22 0 1 0 1 8.50
23 1 1 0 0 7.61
24 -1 -1 0 0 7.43
25 0 0 0 0 9.30
26 0 -1 -1 0 8.14
27 1 0 -1 0 8.19
28 0 1 1 0 8.23
29 -1 0 0 -1 8.47
x4 OAPAFEEBNHESH
Table 4 Variance analysis of parameters in regression equation
T3 2 KU 05 F ¥ FAH Prob > F e i
Variance source Sum of square DF Mean square F value Significance
L Modle 7.50 14 0.540 166.95 <0.0001 v
A 0.067 1 0.067 21.05 0. 0004
B 0.029 1 0.029 9.05 0. 0094
C 0.030 1 0.030 9.36 0.0085 o
D 0.20 1 0.200 60.83 <0.0001
AB 1.86 1 1.860 581.03 <0.0001
AC 0.078 1 0.078 24.45 0.0002
AD 0.087 1 0.087 27.14 0.0001 o
BC 0.096 1 0.096 29.97 <0.0001
BD 0.036 1 0.036 11.26 0.0047
(1)) 1x107* 1 1x10°* 0.031 0.8624
A? 1.570 1 1.570 488.31 <0.0001 o
B2 2.850 1 2.850 888.02 <0.0001
c? 2.420 1 2.420 755.95 <0.0001
D? 0.420 1 0.420 131.61 <0.0001 =
#%9% Residual 0.045 14 3.207 x107?
SR Lack-of-fit test 0.033 10 3.297 x10 3 1.11 0.5025 A3 No sig.
#li15%2% Pure error 0.012 4 2.980 x10*
S Total 7.54 28

HCIFER P <0.05 fi1 P <0.01,
* and ** indicate P <0.05 and P <0.01 ,respectively.
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