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Quality assessment of apple chips based on data

fusion processing and NIRS method
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Abstract: In this study, five quality indicators, i.e. moisture, soluble
solid content, total sugar content, titratable acid content and hard-
ness, of apple chips during processing period were analyzed by ana-
lytic hierarchy process, and quality scores was obtained. Near
infrared spectroscopy (NIRS) combined with partial least-squares
discriminant analysis (PLS-DA) was applied for the prediction of
quality scores of apple chips. The results showed that the correlation
coefficients between predicted category variable of calibration and the
measured category variable were 0.84, 0.63 and 0.89, and the root
mean square error of cross validation were 0.26, 0.34 and 0.22 for
each quality category, respectively. The discrimination accuracy for

this model were found 83.33%, 80% and 93.33%. Thus, this sug-
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gested that NIRS combined with PLS-DA method was a potential
way to assess quality of apple chips processing period.
Keywords: apple chips; data fusion processing; NIR; quality assess-

ment
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Figure 1 Hierarchical model of apple chips quality

evaluation system
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Table 1 Judgement matrix of O-C and the results

of judgement matrix
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Table 2 The quality evaluation index data of apple chips

B BB/ BvE/ A i [
& b7 K Gy ik ) i /g
(10 ?mmol = g7 (10 ?g-g 1)  BY/%

5 KAH 0.84 25.80 0.80 0.05 21 210.90

/ME 0.01 1.41 0.07 0.00 642.25

S E 0.39 11.57 0.37 0.02 4 948.59

o i 22 0.29 6.50 0.16 0.01 3023.87

s A 0.75 0.56 0.45 0.42 0.61
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Table 3 The scores and ranking of apple chips

d5 B WA || wY " HEA | w5 B 4 | wms "y A | wmE B 2 || #y B HEA
6-6 2.21 1 16-6 1.01 25 7-4 0.49 49 21-4 0.00 73 16-2  —0.64 97 6-2 —1.08 121
9-6 1.68 2 18-5 1.00 26 5-4 0.48 50 3-3 —0.03 74 19-2  —0.65 98 10-2  —1.08 122
10-6 1.66 3 20-5 0.99 27 13-6 0.47 51 19-3 —0.06 75 7-3 —0.65 99 12-1 —1.08 123
2-6 1.49 4 17-6 0.94 28 20-4 0.46 52 20-3 —0.07 76 24-2 —0.66 100 1-1 —1.08 124
1-5 1.49 5 7-6 0.91 29 11-4 0.44 53 21-3  —0.11 77 23-3 —0.67 101 20-1  —1.10 125
24-6 1.46 6 24-5 0.89 30 2-4 0.43 54 6-4 —0.11 78 6-3 —0.67 102 9-1 —1.12 126
2-5 1.45 7 11-5 0.88 31 21-5 0.39 55 13-4 —0.12 79 1-2 —0.69 103 15-1  —1.13 127
1-6 1.38 8 4-4 0.87 32 17-4 0.38 56 17-3 —0.16 80 4-2 —0.74 104 7-1 —1.14 128
9-5 1.36 9 3-6 0.86 33 12-5 0.37 57 22-3 —0.18 81 20-2 —0.74 105 13-2 —1.15 129
11-6 1.28 10 17-5 0.84 34 10-4 0.33 58 24-3 —0.21 82 11-2  —0.74 106 3-1 —1.16 130
8-5 1.28 11 19-5 0.81 35 15-5 0.31 59 8-3 —0.23 83 21-2  —0.75 107 9-2 —1.19 131
10-5 1.27 12 8-4 0.80 36 23-6 0.29 60 4-3 —0.24 84 9-3 —0.75 108 5-1 —1.20 132
3-5 1.22 13 14-5 0.79 37 23-5 0.29 61 22-2 —0.28 85 8-2 —0.77 109 21-1  —1.20 133
18-6 1.20 14 5-5 0.77 38 16-3 0.25 62 23-4  —0.35 86 7-2 —0.77 110 17-1 —1.22 134
14-6 1.17 15 12-6 0.73 39 24-4 0.21 63 12-3 —0.42 87 18-1 —0.83 111 6-1 —1.24 135
6-5 1.14 16 13-5 0.69 40 22-4 0.20 64 11-3  —0.44 88 22-1  —0.87 112 11-1 —1.24 136
8-6 1.13 17 21-6 0.65 41 3-4 0.19 65 14-3  —0.47 89 15-2  —0.88 113 2-1 —1.31 137
16-5 1.13 18 4-5 0.65 42 14-4 0.12 66 18-2  —0.48 90 19-1  —0.89 114 13-1 —1.33 138
22-6 1.11 19 22-5 0.58 43 1-3 0.09 67 12-2 —0.50 91 2-2 —0.91 115 14-1  —1.36 139
7-5 1.08 20 18-4 0.58 44 9-4 0.07 68 10-3 —0.51 92 5-2 —0.94 116 23-1 —1.42 140
5-6 1.08 21 4-6 0.55 45 2-3 0.07 69 15-3  —0.55 93 3-2 —0.94 117 24-1  —1.43 141
20-6 1.05 22 19-4 0.53 46 18-3 0.06 70 5-3 —0.55 94 10-1  —0.98 118 8-1 —1.47 142
15-6 1.05 23 16-4 0.52 47 12-4 0.03 71 13-3 —0.58 95 14-2  —1.04 119 16-1 —1.49 143
19-6 1.02 24 1-4 0.51 48 15-4 0.01 72 17-2 —0.60 96 23-2  —1.04 120 4-1 —1.50 144
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Figure 2 The scatterplot of scores of apple chips obtained

from processing period
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Figure 3 NIR diffuse reflectance spectra obtained from the

144 apple chips
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Table 4 Category variables of three kinds of apple chips

in calibration set
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Table 5 Calibration and validation results of
PLS-DA models

FEALE B2 A B C
R 0.84 0.63 0.89

W 4E RMSEC 0.26 0.34 0.22
Bias —2.0X107% —1.72X10°% —6.,15X108
R 0.82 0.56 0.87

T 4 RMSECV 0.28 0.36 0.24
Bias 7.82X107* 1.53X1073 7.56X10*
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Figure 4 Discriminant results for 3 kinds of apple chips by
PLS-DA model
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Table 6 Statistical results of prediction set by
PLS-DA model
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