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Table 1  Effect of different pretreating methods on the accuracy rate of the models

No. Spectral pretreatment methods ATRS (%) ATES (%)
1 Smoothing + autoscaling 76.2 91.7
2 Smoothing + MC 79.8 91.7
3 Smoothing + pareto 76.2 83.7
4 Smoothing + 1. der + autoscaling 81.0 81.7
5 Smoothing +1.der + MC 100 86.2
6 Smoothing + 1. der + pareto 97.6 83.4
7 Smoothing + 2. der + autoscaling 85.8 91.7
8 Smoothing + 2. der + mean centering 78.6 83.4
9 Smoothing +2. der + pareto 81.0 91.7

ATRS: accuracy of training set; ATES: accuracy of testing set; MC: mean centering; der: derivative.
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" :4312.1 4339.1 4346.8 4350.6 4431.6 4439.3 4516.5 4597.5 4643.7 cm™
C—H ; 7405. 3 7455.5 cm™ C—H ;7 9090. 8 9121.6 9129. 4
9341.5 9549. 8 9734.9 cm™ C—H 7 5565.6 5770.0 5789.3 6082.4 6140.2
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N—H ; 5160.6 cm™ N—H ;
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Table 2 Prediction result of testing set
Sample Content True Predictive Sample Content True Predictive
No. ( mg/kg) nature value No. ( mg/kg) nature value
1 0.301 1 1 19 0.404 1 1
2 0.411 1 1 20 0.420 1 1
3 0.280 1 1 21 0.390 1 1
4 0.221 1 1 22 0.563 1 1
5 0.559 1 1 23 0.069 -1 -1
6 0. 647 1 1 24 0.105 -1 -1
7 0.463 1 1 25 0.101 -1 -1
8 0.267 1 1 26 0.123 -1 -1
9 0.520 1 1 27 0.058 -1 -1
10 0.428 1 1 28 0.218 1 -1
11 0.685 1 1 29 0.131 -1 -1
12 0.213 1 1 30 0.111 -1 -1
13 0.391 1 1 31 0.103 -1 -1
14 0.097 | -1 32 0.243 1 |
15 0.356 1 1 33 0.076 -1 1
16 0.339 1 1 34 0.231 1 1
17 0.374 1 -1 35 1.082 1 1
18 0.284 1 1 36 0.555 1 1

”
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4 Table 3 Comparison of five modeling methods
Methods ATRS (%) ATES (%) T“tal( ey
PCA-DA 98.8 91.1 95.2
o NIR PLS-DA 100 86. 1 93.0
LDA 100 72.2 86.1
KNN 94.0 86.1 90.0
° SIMCA 100 66.6 83.3
LDA: linear discriminant analysis; KNN: K-nearest neighbor;
o SIMCA: soft independent modeling class/analog.
CARS o
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Near Infrared Spectroscopy Combining with Chemometrics
for Qualitative Identification of Cadmium-Polluted Rice

ZHU XiangRong' > LI Gao-Yang' > HUANG LU-Hong' SU Dongdin'? LIU Wei' > SHAN Yang ’
"( Hunan Food Test and Analysis Centre Hunan Academy of Agricultural Science Changsha 410125 China)
*( Longping College Graduate School ~Central South University Changsha 410125  China)

Abstract Near-infrared ( NIR) diffuse reflectance spectroscopy and chemometrics method were used to
discriminate cadmium-polluted rice. The samples set contained 120 spectra of qualified ( n = 49) and
excessive (n =71) was collected and scanned. After optimization a combination ( smoothing coupled with
first derivative and mean centering) was utilized as a spectral pretreatment method. Competitive adaptive
reweighed sampling ( CARS) was adapted to selected 45 key variables and each band of the variables was
assigned. Five modeling methods including partial least squares discriminant analysis ( PLS-DA) linear
discriminant analysis ( LDA)  K-nearest neighbor ( KNN) soft independent modeling class analog ( SIMCA)
and principal component analysis-discriminant analysis ( PCA-DA) were used and compared. PCA-DA was
finally selected as the optimal qualitative model. The accuracy rate of training set and testing set for PCA-DA
method was 98.8% and 91.7% respectively. The results showed that NIR spectroscopy could be used as a
rapid non-destructive and convenient analytical method for primary screening and detecting cadmium—-polluted
rice.
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