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Abstract ; In this study, the single factor condition of vacuum frying process was explored by frying temperature , frying time and

the thickness of surimi chips. Box— Benhnken design response surface method was used to optimize the conditions using the

product oil content( R, ) ,color difference( R, ) and fracture force value( R, ) as the response value.The results showed that the

optimum frying surimi chips process parameters were frying temperature of 105 °C ,frying time was 3 min,and the thickness of

surimi was 2.00 mm. Under this condition,the R, value was 23.13% ,the R, value was 14.20 ,the R, value was 14.53 N, and the

fitting degree of the model was well. The results showed that the response surface method was reasonable and feasible to optimize

the technological conditions of cryogenic vacuum frying surimi chips, which provided a theoretical basis for improving the

industrial production of surimi chips.
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Table 2 The evaluation of sensory qualities
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on the indices of chips( £1 C)
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on the indices of the chip( £0.1 mm)
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Table 3 Design and results of for the central composition design
SL A B C NG (%) 2z W% F1(N)
1 0 -1 -1 30.7602 +0.74 18.6881 =2.69 15.263 +2.35
2 -1 0 1 26.1433 +0.85 17.9548 +3.23 14.516 +1.96
3 -1 0 -1 31.2633 +1.14 20.1633 +1.74 15.285 +1.38
4 1 0 -1 33.3133 +0.95 17.9366 +3.80 16.242 +1.29
5 1 0 1 30.237 £0.98 12.9854 +£2.30 17.841 +1.32
6 -1 -1 0 28.4764 +0.82 19.1534 £2.56 15.364 +2.21
7 0 0 0 23.6367 +1.02 14.0703 £2.07 13.961 +1.67
8 0 0 0 22.9367 +1.10 13.9203 +1.98 14.521 +2.11
9 1 -1 0 31.1067 +1.02 15.0189 £3.21 15.84 +2.59
10 -1 1 0 28.6933 +1.21 18.9242 +3.75 16.263 +1.78
11 0 1 -1 32.0867 +0.90 16.756 +2.69 16.847 +1.69
12 0 -1 1 26.3933 +1.21 15.2853 +1.97 15.141 =1.31
13 0 1 1 29.9867 +1.03 13.7255 +1.82 17.198 +4.12
14 0 0 0 242367 +1.06 14.7703 £2.11 14.661 +2.68
15 0 0 0 23.3367 +1.05 13.7703 +3.25 14.561 +2.17
16 1 1 0 34.542 +1.25 13.8964 +3.02 17.259 +3.35
17 0 0 0 23.1367 +0.98 14.0703 +2.24 15.061 +3.78
FK4 ERRIY T 2500
Table 4  Analysis of variance( ANOVA) testing the fitness of the regression equation
LD LE=S 3 PR A ¥17 FAE P
TR 2322081 9 25.8008946 79.05934 <0.0001
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e & e
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R® =0.9903 R, =0.9777
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PRIE= 1.121757 3 0.373918977 2.535044 0.1952
ez Gl 0.59 4 0.1475
B2 89.56426 16
R® =0.9809 R, =0.9563
e 18.65372 9 2.072635753 7.749273 0.0066
Fe 1.872234 7 0.267461964
el 1.250954 3 0.416984583 2.684681 0.1820
Wr%d .
4l 2% 0.62128 4 0.15532
B 20.52596 16
R* =0.9088 R, =0.7915
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Table 5 Testing of the significance of the regression coefficients dependent variable

2 B J i & 2% Wi I (N)
MYEEY-' F{g P EIEESA FAE P MYEESs FAg P
BT 23.4567 14.1203 14.553
A 1.827838 81.89994 <0.0001 —2.0448 136.7879 <0.0001 0.71925 15.47347 0.0056
B 1071513 2814511 00011  -0.60545  11.9923 0.0105  0.744875  16.59567  0.0047
C -1.8329 8235424  <0.0001 -1.69913 9444883  <0.0001  0.132375  0.524131  0.4926
AB 0.8046 7.934846 0.0259 -0.22333  0.815813 0.3964 0.13 0.252746 0.6306
AC 0.510925  3.199578  0.1168  -0.68568 7.690464  0.0276 0.592 5241328  0.0559
BC 0.566725 3.936617 0.0877 0.093075 0.141704 0.7177 0.11825 0.209122 0.6613
A? 3.8402 190.2666 <0.0001 1.887113 61.31799 0.0001 0.743625 8.705271 0.0214
B’ 3.4077 149.8227 <0.0001 0.740813 9.449502 0.0180 0.884875 12.32646 0.0098
c? 2.942325 111.6956 <0.0001 1.252613 27.0163 0.0013 0.674375 7.159411 0.0317
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Table 6 Predicted and experimental values for the optimum technology
FAF KR (C) RS A (min) B R (mm) W& (% ) %z Wi (N)
FRIR TR (. 104.61 2.82 2.31 22.99 13.931 14.5143
S SE PR E 105 3 2 23.13 +0.79 14.20 +1.21 14.53 +2.16
xT OREIIEREY)
Table 7 Sensory analysis results table(score)
IF ShI i gk T By
85 C,3 min,2 mm 7.6 23 43 7.5 5.4
95 € ,3 min,2 mm 7.5 5.6 8.5 8.5 7.5
105 C,3 min,1 mm 42 9.8 9.5 9.0 8.1
105 °C,3 min,2 mm 9.3 9.0 8.5 9.2 9.0
105 °C,3 min,3 mm 8.5 7.5 5.0 6.2 6.8
115 «C,3 min,2 mm 9.5 7.2 6.5 34 6.7
125 °C,3 min,2 mm 9.5 6.5 54 22 5.9
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Fig.6 Response surface plots of

interaction effects on breaking force(R;)

i i Design Expert. V8.0.6 %A% %5t 512 46 B P 3 47
SyHT, SEES A B b A 3k HY 0 BE E A BRI = A
/N W R /NIRRT 2 LT 4iE:
FEIREE 104.61 C il KERTA] J2 2.82 min, £ BE ifi K-
JEJEJZ 2.31 mm, %7 ZE R B TR (V) €0 58 e v R D7 &
02 FINWT 2 ) = AR R4 0 SR 0 22.99% (. 13.931
F114.5143 N, AR IRE TS IE )G R B35l
YEWRE 105 °CJKERT ] 3 min, jf 5 JEEE 2 mm, 7E 11
FAFT, B FRARRIN 25 V- M H AN 2R 6 T - eI
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