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um fried potato c&incipal component analysis was performed on
T

the experimental data obtained by single factor and response surface tests, including c

Abstract: In order to optimize pretreatment technology of the
force, oil content, L* value, sensory score,
comprehensive score and electronic nose-detected volatile components. The results:showed that different pretreatment methods had significant
effects on crushing force, sensory evaluation and comprehensive score for potato chip (p<0.05). Principal component analysis showed that 5
principal components were extracted, and the total contributio

.
three principal components could reflect the quality informatior

of the first three principal components was more than 85%. It showed that the

of potato chips comprehensively. The first principal component is mainly the
sensory evaluation and the comprehensive score, and the incipal component is the crushing force and the oil content; and the third
principal component is the L* value and the oil content.The egresgion effect of the quadratic polynomial regression model established by the
comprehensive score in principal component analysis was extremely significant (p<0.01, R*=0.9604). The optimum process parameters were
determined as the blanching temperature of 91 °C, the\blanching time of 4 min, the slice thickness of 4 mm and the freezing time of 3 h. Under

these conditions, the normali comprehensive-score was 0.9572, which was close to the predicted value (0.9453), indicating that the
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Table 3 Effect of pretreatment on the quality of potato chip

Fusk 327 X, K L* BFEA) Y% RN A%
1 63.5+4.7° 594234 70.7+2.3* 28.140.9*
1k R 3 71.3£0.9° 18.4+1.1° 80.3+4.2° 23.5+1.5°
g1/ /3% /mm
5 70.6+3.1° 154.9+1.4° 853:38 +20°
7 63.7+1.4° 315.543.2° 74.0410° [ 262414 69.8+1.2°
70 60.4+2.3 206.9+8.9% 71.7+6.8° 23.242.2° 79.1£5.0°
) 80 64.2+1.0° 100.3+2.1° 80.7+4.0° 28.3+1.0° 85.0:2.4°
AIZBE)C . .
90 70.143.1° 66.7<1. 81.743.5° 23.242.1 99.0+2.6°
100 62.842.1° 96.5 753+12° 22.5+1.2° 89.4+1.9°
1 68.6£6.5° 401.242. 69:6=10 22.0+1.1° 79.5+5.1°
o 3 65.943.2° 65.2+1.1° 68.6+2,9" 22242.4° 93.843.0°
20t 8] /min b b
5 70.6+3.1° 83.246.5 77.3+4.9* 23.4+1.4 90.0+4.0°
7 69.9+1.0% 1.3+1.9° 63.344.7° 26.0+0.9* 89.7+3.0°
=H 68.2+6.5° 0 75.0+3.4° 21.0£0.6" 85.0+3.1°
A2 KR % -
0.1%£ 2 65.543.5° 0.846: 84.043.5° 22.141.4° 96.5+4.02
1 0068.342.0° 86/8+5.2" 62.0+6.6 22.3+1.3% 69.9+4.6°
) 2 66.2+3.5° 173.442.3" 69.7+6.1°* 21.0£2.1° 72.243.1b°
AT i) /h
3 66.5+4.1* 26.3+1.0¢ 71.740.6* 24.943.0° 94.4542.3*
4. < 70.6£3.1° 76.1£7.4° 74.048.5° 23.0+0.9" 80.3745.0°
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Fig.1 Effect of pretreatment on potato volatile components
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Table 4 Box-Behnken experimental design and results

—————— ————— -
1:_%‘ Tf/“f ;i:: z }j/ ff /;i:f BN L b, D ST ein
1 -1 0 0 -1 160.7 34.6 70 68 57.1
2 0 0 1 1 15.2 34.5 71.3 69 64.9
3 0 1 1 0 130.9 36.1 73.7 68 57.6
4 0 0 -1 1 21.1 X.Z 67.4 69 61.8
5 1 1 0 0 109 ’ 2 73 68 60.6
6 0 1 0 -1 29.9 359 69.1 77 62.4
7 0 0 0 0 7.2 32.8 68.3 92.5 81.1
8 -1 0 0 134.1 28.3 70.6 68 60.9
9 1 0 1 30.8 27.9 70.9 67 64

10 0 -1 -1 25.8 322 70.5 64 61
11 0 1 0 59.4 36.1 71 66.5 57.5
12 0 0 0 0 20.7 32.8 68.3 91 69.8
13 1 0 0 -1 29.2 334 67.1 56.5 56.6
14 0 4 0 0 10 32.8 68.3 90 75.1
15 0 0 6 32.8 68.3 90.5 83.9
16 - 0 0 153.6 27.8 67.2 66 59.6
17 0 1 -1 21.2 30.5 64.3 69.5 63.1
18( 0 0 0 8 32.8 68.3 95 80.3
19 i -1 0 12 36.3 68.3 54 60.77
20 0 0 -1 -1 46 34.3 67.3 69 58.7
21 1 -1 0 0 65.2 30.2 68.2 63.5 58.6
22 1 0 -1 0 51.3 32.8 70.8 67.5 59.6
23 0 -1 0 -1 56.9 339 67.93 55.5 54.3
24 -1 0 -1 0 96.8 18.3 71.5 66 71.5
25 0 -1 0 1 26 34.7 68.4 65 59.5
26 -1 0 1 0 93.6 37 55.1 48.5 46.4
27 0 -1 1 0 58 35.8 67.6 64.5 56.19
28 -1 1 0 83.6 32.8 65.6 62 55.6
29 1 0 1 40 28.1 68 70 63.1
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Table 5 Characteristic values, contribution rates and eigenvectors of principal components in pretreatment of potato

. . L AR & | 4
RS A T ARE /%% BT HRE/% — — —
e T i N i

1 2.294 45887 45.887 -0.376 -0.152 0.253 0:603 0.639
2 1.396 27.913 73.800 0.545 -0.654 0.520 0,06 ©0.0209
3 1.005 14.996 88.796 0.042 0.629 9 0.0 159
4 0.240 9.892 98.688 0.723 0.316 0.2 0522 0.125
5 0.066 1312 100 0.195 0.231 “20.019 -0.598 0.742

XPEE 1 ERS 2B 2 FRO NG 3 R 1S5 HEATIHEANT 01220 56 15 SEindbriEibss
HRTER AR AR T, S8R 6. FF IyERcE, 24 AR
*k 6 ERABHESIENEETS
Table 6 Principal component syfes and standardized score

KI5 F1 ) F3 F Z KI5 \ F, F; F Z

1 2971 0117 0923 0067 0238 16 3.16 0080  -0940  -0.089  0.134
2 048 0390 0930 0014  0.637 17 0045  -0742  -1340  -0.022  0.460
3 0859 0089 2004 0041 0765 18 3030 -0467 0281 0069  0.902
4 1161  -0.898  0.033 19 0796  -1.150 0564  -0.034 0401
5 1663 1059 0466 20 0445 0641 0108  -0.021  0.466
6 0467 0863  0.738 21 1803 0085  -0371  -0.048  0.330
7 2967 0660 <0304 2 0565 0258  0.656  -0.005  0.542
8 2657 0011 . -0398 23 2516 0273 0241 -0067 0238
9 1313 0002 0254 24 3918 0050  -1.821  -0.116  0.000
10 0.032. < 0423 25 0059 0750 0387  -0.010  0.518
11 0.1 1.304 26 0.004  -1410 2068  -0.040 0373
12 0618, -0,081 27 21011 -0.693 0477  -0.033 0405
13 20,650  -0.104 28 1433 0166  -0469  -0.044 0353
14( i 0.527 " -0.095 29 0302 0494 0862  -0.007  0.531
15 30860 07564 -0.365

Z: Fl. B2 /F3. FA Z 53R EH 1 85
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X42

HHR 7 77 Tl s, [l 25 (p<0.01).
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Table 7 Analysis variance of regression model

7 AR ¥ e AR P #7 F1a p & REM
AR 1.684 14 0.120 24.276 <0.0001 o
X-Z AR 0.172 1 0.172 34.714 <0.0001 ok
Xo-iZ B 18] 0.066 1 0.066 13.376 0.0026 ok
Xs-tnh B 0.013 1 0.013 2.583 0.1303
X4 B 18] 0.029 1 0.029 5.832 0.0300 *
XX, 0.002 1 0.002 0.427 0.5241 ,
X X3 0.069 1 0.0689 13.900 0.0022 ok
XXy 0.0007 1 0.0007 0.147 0.7071
XXs 0.073 1 0.073
XXy 0.028 1 0.028 *
XXy 2.25E-06 1 2.25E-06
X2 0.962 1 0.962 *x
X,? 0.341 1 0.341 *x
X3 0.221 1 0.221 <0.0001 Hx
X7 0.250 1 <0.0001 ok
KRE 0.0693 14 |
KR 0.0543 10 443 0.3865
iR E 0.0151 4
EER 1.7541 28
R? 0.9604
Red” 0.9209 -2
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Fig.2 Blasting temperature and blanching time response
surface and contour map
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Fig.3 Blasting temperature and slice thickness response surface
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Fig.4 Blasting temperature and freezing time response surface

and contour map
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Fig.5 Blasting time and slice thickness response surface and
contour map
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Fig.6 Blasting time and freezing time response surface
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