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The feasibility of rapid determination of the cadmium content in rice based

on near infrared spectroscopy and synergy interval partial least squares
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Abstract: Near infrared spectroscopy (NIRS) combined with synergy
interval partial least squares (siPLS) were used to establish the rapid
method for the determination of cadmium content in rice. The NIR
spectra of 72 rice samples were collected and analyzed. After optimi-
zation, an approach (SG smoothing combined with MSC and mean-

centering) was adopted as a pre-treatment method for raw spectrum.
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SiPLS method was used as extraction methods of characteristic varia-
bles, and the NIRS quantitative model was built and predicted. The
RMSECV and RMSEP of the siPLS model were 0. 247 and 0. 261,
respectively. The Rc and Rp were 0. 919 and 0. 895, respectively.
The results showed that siPLS algorithm not only could decrease the
complexity of the model, but also improved the predictive precision.
NIRS can be useful as a rapid, non-destructive and convenient analyt-
ical method for primary screening and detecting cadmium-polluted
rice.

Keywords: cadmium-polluted; rice; quantitative determination; near-

infrared spectroscopy; synergy interval partial least squares.
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Figure 1 NIR spectrum of rice sample
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Figure 2 The correlation diagram of PLS
components and RMSECV
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Table 1 The top 10 intervals corresponding to PLS
component and RMSECV using siPLS
X [H] FHEFH RMSECV
[21 30 38] 9 0. 247
[21 30 39] 10 0. 248
[6 21 30] 10 0.258
[21 23 30] 10 0. 260
[21 27 30] 10 0.261
[9 21 30] 8 0.262
[14 21 30] 10 0. 264
[21 28 30] 9 0.267
[21 30 31] 8 0. 269
[20 21 42] 6 0.272
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Figure 3 Spectral subintervals were selected

by siPLS algorithm
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Table 2 Comparison of the results of siPLS and PLS

RIS RMSECV R. RMSEP R,
PLS 0. 289 0. 883 0.302 0.858
SiPLS 0. 247 0.919 0.261 0. 895
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Table 3 Exposure risk assessment of lead and cadmium

in edible rice in Guangdong Province

Pb Cd
Hb X
¥  MOE ¥E  EMI 5 PTMIEH4rH/ %

MM 0.010  21.2  0.097 16.4 66
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WE S 0.010 21,2 0.088  14.9 60
WY 0.014 15,2 0.090 15.3 61
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