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Abstract: Fiber filters were used in this study to accumulate trace pesticide residues in rice in order to improve the detection limit for
near-infrared (NIR) spectroscopy. Rice samples containing pesticide residues were prepared by spraying different concentrations of chlorpyrifos
standard solutions onto non-contaminated rice. Acetonitrile was used to extract the chlorpyrifos from the rice, the extracted liquid was
concentrated using a nitrogen-blowing instrument, and filter papers were used to collect the pesticide from the extracted liquid. After vacuum
freeze-drying, the diffuse reflectance NIR spectra of filters were recorded using an NIR spectrometer. The results indicated that a model with a
good performance could be established when the subinterval [3 4 5 10] was selected from the full spectral region using synergy interval partial
least square (siPLS) algorithm, and 80 optimal variables were selected from the subinterval using a genetic algorithm (GA). Within the
concentration range of 0.46~11.20 mg/kg, the correlation coefficient of the model for the samples in the prediction set (Rp) was 0.9798 with a
root mean square error of prediction (RMSEP) of 0.604 mg/kg. The contents of chlorpyrifos pesticide in four rice samples were predicted by this
model, and the prediction values were consistent with the measured values. The results show that this method can detect trace pesticide residues
in rice effectively and quickly.
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Fig.2 NIR original spectra (a) and SNV preprocessed spectra (b)
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11 10 2378] 0.972 0.723 0.953 0.896
12 9 [278] 0.968 0.769 0.928 1.110
13 9 [271112] 0.974 0.699 0.927 1.250
14 10 [34510] 0.973 0.708 0.974 0.668
15 10 [34510] 0.980 0.618 0.964 0.801
16 13 [5610] 0.975 0.686 0.952 0.899
17 9 [35611] 0.983 0.566 0.960 0.833
18 12 [361012] 0.978 0.642 0.967 0.756
19 10 [46712] 0.984 0.548 0.955 0.881
20 15 [46713] 0.985 0.545 0.941 1.010
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25 10 (8910 16] 0.984 0.540 0.950 0.966

23 GA TSR E

251
5 2.0
m
w2
2 15
NILAZ A 8O,
1.0F XM RMSECVE 40.587
05 1 1 1 I 1 1 1

1 1
20 40 60 80 100 120 140 160 180

Variables
3 FH RMSECV #aiti& R ER BIAT N ik Y ZE B 3
Fig.3 RMSECYV as a function of the number of variables
included
PRI 4 MIGEX A E T SRR R NS
B SEME RN, SRR SRR
Hor ARV S B, TREEARE. 7E[3 4 5 10]
XIEHEGN, #t—RH GA Tkt E, &

292

B BT WILAEHAN 100, ZFHEEN 0.01, 52
XN 0.5, DIARIESEH ) RMSECV B Fid v 5
PR, B3 2 GA i AR s RO AR A
RMSECV K. HEWHH, Akt 80 NMeaid
SRR RMSECV fi/le [Rltk, I 80 AN ST
PLS HEAY, XfTRRIEEMA, BRI X RZEH
0.9816. RMSECV 4 0.587 mg/kg, FHTRIIAEREA T
AR SC R ECN 0.9798. RMSEP A 0.604 mg/kg.

B 4 2R IE AN SEAE A AR A [ PR 51k 5E

Z B E s
a
10 Rc=0.9816 2L »
RMSECV=0.587 mg/kg 2 8
3 8+ 18 20
3 2
Eof s
A 35
£ 4l 323 15
~ IE<(E
_+10
2 28 3]
2 3%
é56| 1 1 | Il
2 4 6 8 10

Reference Measured



MK EmBHL

Modern Food Science and Technology

2017, Vol.33, No.4

b 10
Rp=0.9798 21
5 8F RMSEP=0.604 mg/kg 17_15720
5 18
o
g 6r 141
E 4t 11
9 12
0
2+
35
0 } 4 1 1 1 1 1
0 2 4 6 8 10

Reference Measured
El4 RIEE (a) FFUNEE (b) BELISMNTMMEFISENEE
Fig.4 Reference measurement versus NIR prediction in the

calibration set (a) and prediction set (b)
24 HAMR R ST
4 TEHEBE SRR

Table 4 Comparison of results from different models
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Table S Comparison of measured values and predicted values

of chlorpyrifos content in rice
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A(mgkg)  /(mgkg) 1% 1%
1 0.540 0.543 -0.796 100.796
2 1.250 1.157 7.448 92.552
3 3.530 3.286 6.926 93.074
4 6.310 6.021 4.582 95.418
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