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Quality improvement of quick-frozen microwave highland barley fish noodle

based on response surface methodology and principal component analysis
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Abstract .

Using guar gum, xanthan gum and 7G enzyme as quality improvers, the quality of quick-frozen microwave

highland barley fish noodle was modified with response surface method and principal component analysis based on the re-
sults of single factor experiments. The results showed that the effects of guar gum, xanthan gum and TG enzyme on the com-
prehensive score of noodle reached extremely significant level (P<0.01).There was significant or extremely significant syn-
ergetic effect between guar gum and xanthan gum, xanthan gum and TG enzyme. The effect degree of quality improvers on
the quality of quick-frozen microwave highland barely fish noodle has been ranked: TG enzyme>xanthan gum>guar gum.
The optimum formula for improving the quality of quick-frozen microwave highland barley fish noodle was guar gum 0.34% ,
xanthan gum 0.08% and TG enzyme 0.03%
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Table 1 The coding table of response surface test factor level
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Table 2 Sensory evaluation criteria for quick-frozen microwave highland barley fish noodles
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Fig.1 Effect of the addition of guar gum on the quality of quick-frozen microwave highland barley fish noodles
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Table 3 Results of principal component analysis in single-factor test of guar gum

s

Fasr 1 TR 2 FH3 T 4
W o -2.491 7 0.647 0 -0.221 4 0.021 8 -1.606 1
I 0.1% -0.918 0 -0.546 5 0.463 9 -0.016 3 -0.797 9
W 0.2% 0.606 0 -1.556 7 -0.249 4 0.013 9 0.023 0
W 0.3% 1.570 2 0.765 1 0.049 8 0.162 2 1.320 2
WHNE 0.4% 1.233 5 0.691 1 -0.042 9 -0.181 5 1.060 8
EEZR(EN 2.851 4 1.050 9 0.082 7 0.015 1
TR (%) 71.28 26.27 2.07 0.38
Bt mmkR (%) 71.28 97.56 99.62 100.00
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Fig.2 Effect of the addition of xanthan gum on the quality of quick-frozen microwave highland barley fish noodles
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Table 4 Results of principal component analysis in single-factor

test of xanthan gum
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Wit 0.1% 1.905 0 0.934 4 0.0939 1.706 6
Wi 0.2% -1.195 2 0.887 5 -0.056 0 —0.790 0
WhNE 0.3% -1.467 5 -0.196 7 -0.1789 -1.2150
it 0.4% -1.255 1 -0.692 6 02424 -1.1390
FHIEMH 3.209 6 0.762 2 0.028 3

TR (%) 80.24 19.05 0.71
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Table 5 Results of principal component analysis in single-factor test of 7G enzyme
5% E S 2 F 53 F LS 4
Wi 0 -2.8716 -0.454 6 0.157 7 0.004 4 -2.494 0
AN 0.01% 0.366 9 -0.330 4 -0.296 9 -0.048 2 0.318 7
I 0.02% -0.595 8 1.176 5 -0.056 6 0.003 6 -0.517 5
I 0.03% 1.971 3 -0.048 7 0.364 7 -0.015 0 1.712 0
WINE 0.04% 1.129 2 -0.342 8 -0.168 9 0.055 1 0.980 7
EERIEN 3.474 2 0.455 0 0.069 4 0.001 4
TR (%) 86.85 11.37 1.74 0.04
FI SR (%) 86.85 98.23 99.96 100.00
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Table 6 Design and predicted results of Box-Behnken test

R 5 A B C T ‘2 . Yy
CRF RN JRREAINE) (TG BERngE) (i) (M) (M,) (UREIED)
1 -1 -1 0 17.84 3.94 7.03 73.59
2 1 -1 0 19.09 3.98 10.76 85.77
3 -1 1 0 4.14 2.64 5.47 80.49
4 1 1 0 19.39 3.60 7.88 75.87
5 -1 0 -1 10.01 1.58 1.78 83.52
6 1 0 -1 17.05 2.14 3.70 79.79
7 -1 0 1 10.88 3.87 7.27 81.54
8 1 0 1 22.31 4.46 10.11 87.05
9 0 -1 -1 20.26 2.88 9.13 83.82
10 0 1 -1 12.07 0.65 1.65 70.09
11 0 -1 1 22.90 4.01 9.06 79.53
12 0 1 1 14.82 4.32 11.86 83.13
13 0 0 0 23.51 4.82 10.88 84.36
14 0 0 0 20.06 4.51 11.96 89.40
15 0 0 0 22.41 4.50 12.90 88.11
16 0 0 0 22.02 4.63 12.96 88.34
17 0 0 0 19.59 4.48 13.05 88.14
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Table 7 Model of quality index

EE=L0 ey R P
Y, 21.520+4.370A-3.710B+1.440C+3.5004B8+1.100AC+0.026 BC-4.3404,—-1.980B,-2.030C, 0.973 7 <0.000 1
Y, 4.580+0.2704-0.450B+1.180C+0.2304AB+0.009AC+0.630BC-0.5004,-0.5508,—-1.070C, 0.995 9 <0.000 1
Yy 12.340+1.3604-1.140B+2.760C+0.33048+0.230AC+2.570BC-3.3904,-1.170B,-3.240C, 0.981 7 <0.000 1
Y, 87.670+1.1704-1.640B+1.750C-4.200AB+2.310AC+4.330BC-2.4504,-6.290B,-2.240C, 0.944 2 0.001 3
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2.3 BBD(Box—Behnken Design) M EXI 4R FE . HILE BBD Wah i 25 G150 A2

ERS S F=0.749 9F +0.153 OF, , FIH/AX . Z=(F-F,, )/
HI 2 8 AR A F A 0T RN 2 N F (F L —FL) 2 F R AR R

B4 BT BTk R A 590.29% , KT 85.00% , N LiT LA, SLEL B S48 bR AL

2 AN AT e A% 4 THT B W VR B0 T R 0 TR Y B
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Table 8 Related information of four principal components in BBD response surface test

SRR : : L - L St
ERS 1 ERS 2 ERS 3 EIS 4 iy
1 -0.798 8 1.195 2 -0.889 3 0.245 5 -0.416 2 0.556 6
2 0.879 8 -0.223 6 0.114 4 -0.112 9 0.625 5 0.806 1
3 -2.165 4 -1.507 7 -0.783 8 -0.059 1 -1.8545 0.2120
4 -0.508 4 1.091 0 -0.416 5 -0.006 9 -0.214 3 0.604 9
5 -2.4529 -1.097 6 0.888 6 0.348 8 -2.007 4 0.175 4
6 -1.650 6 0.296 3 0.785 6 0.2118 -1.192 4 0.370 6
7 -0.706 4 -0.733 8 -0.773 0 0.311 1 -0.64 2 0.502 5
8 1.367 9 0.064 8 0.367 9 0.346 3 1.035 7 0.904 4
9 0.0815 0.163 1 0.704 9 -0.373 1 0.086 1 0.676 9
10 -3.8245 0.840 4 0.238 9 -0.474 5 -2.739 4 0
11 0.440 4 1.091 3 -0.010 5 0.1159 0.497 2 0.775 4
12 0.626 2 -0.459 6 -0.809 2 -0.312 8 0.399 3 0.751 9
13 1.517 5 0.564 0 -0.014 3 0.299 3 1.224 3 0.949 6
14 1.6722 -0.5517 0.213 1 0.025 7 1.169 6 0.936 5
15 1.895 6 -0.091 8 0.244 5 -0.179 0 1.407 5 0.993 5
16 1.947 5 -0.168 5 0.164 0 -0.126 2 1.434 7 1.000 0
17 1.678 3 -0.472 0 -0.025 5 -0.260 0 1.186 3 0.940 5
FRIE(E 2.999 5 0.612 2 0.317 1 0.071 3
TR (%) 74.99 15.30 7.93 1.78
BT TR (%) 74.99 90.29 98.22 100.00
RN HIBF=0.749 9F, +0.153 OF, 11545 2 VAL ZR AR MEIR Z= (F-F )/ (F o —F o) THEARH
24 HEMBRGEEMEENET 12270 "R AR Y A P<0.000 1, HA & Y B 3

1T Desgin expert 237 22 G [l A AR AU | 25 B4 P, BRI B3 (P=0.422 4>0.05) , & 0 5 1
RO PR, MWK LA, w1 il 56 115545 HABERE X BRIR =0.995 6, Ui R AIAH L1 R
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Table 9 Variance analysis of regression model

YERR , 4567 20T il AL AL — R I A B .C
Xof ] 7 18 5 M 257 38 B W 4 2 7K - (P<0. 01) , 38 L
T BC X W] 1oy A P9 52 Wi 35 A 2 257K - (P<0. 01)
ZH I AC KT Wi N AR () 5% Wi 1k 2 3 KT (P<
0.05) , 3¢ H. I AB X W b7 {E A 5 i {H AN . 2% (P>
0.05) , “IRI(A* B>, C*) ¥4 %F m Joj (B 4 52 ) 2 38
B FIKF-(P<0.01) o HI F (B 7T 0 4% 5 30T
ZEBTRAY STHRFN C>B>A, B TG B 7 e >3 UK
WS> IR A I,

U ¥ ER:]; 3 VE F{E PE
A 1.560 9 0.170 0 174.29 < 0.000 1
A 0.190 1 0.190 0 193.70 < 0.000 1
B 0.190 1 0.190 0 195.80 < 0.000 1
C 0.370 1 0.370 0 369.23 < 0.000 1
AB 0.010 1 0.005 1 5.19 0.056 9
AC 0.010 1 0.011 0 10.77 0.013 4
BC 0.110 1 0.110 0 107.65 < 0.000 1
A2 0.240 1 0.240 0 246.61 < 0.000 1
B 0.130 1 0.130 0 134.78 < 0.000 1
c? 0.230 1 0.230 0 234.18 < 0.000 1
W 0.007 7 0.001 0
P AT 0.003 3 0.000 1 1.18 0.422 4
a2 0.004 4 0.000 9
S 1.560 16
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