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Method development for determination of carbofuran in rice bran
using near infrared spectroscopy
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Sonthaya Numthuam'*, Natthapakorn Suk-osot! and Phatcharapol Thongkum!
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ABSTRACT: The objective of this study was to develop a simple and rapid determination method for insecticidal
carbofuran contamination in rice bran by near infrared (NIR) spectroscopy. In this study, rice bran samples were
contaminated with various concentrations of carbofuran ranging from 0-50 ppm. The contaminated rice bran samples
were acquired the NIR spectra and then the carbofuran extraction from the samples were done with ethyl acetate.
The extracted solutions were dropped onto a glass microfiber filter paper and the filter paper was then dried. The
reflectance spectra of the filter papers containing carbofuran; called DESIR samples, were also collected. Calibration
models for cabofuran prediction based on the spectral data of the rice bran samples and the DESIR samples were
performed by partial least square regression (PLSR). The spectra of DESIR samples provided superior results than
the raw samples. The best predictive results were correlation of determination (R?) of 0.92 and root mean square error
of prediction (RMSEP) of 4.43 ppm. It was concluded that NIRS combined with DESIR technique was feasible as
a rapid method for carbofuran determination in rice bran.

Keywords: rice bran, insecticide, near infrared spectroscopy, carbofuran
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Figure 1 Sample presentation of (a) the contami-
nated rice bran samples and (b) the DESIR

samples.

lunisamsziideya Nanisuiienedtieisay
stuuuaanitu 2 nguAs NENAFINLLLAIADY
(calibration set) A9 50 fIBEN9 LATNGNTNUE
(prediction set) 25 Fiaat1s thdeyaainninees
ARRENTUNgNAFIULLA1ABINIILATIZIN AN
AnAusiulsuauasAfluysuaaeis partial
least squares regression (PLSR) poalilsunu
OPUS 1nafiu 7.2 Tnadayaailnafufiadauuy



262

Sraoufluanlnaunundadu eannniufitiu
N139ANIINNATIAANGATA288 multiplicative
scatter correction (MSC), standard normal variate
(SNV) Waz derivatives fnFUTvILATA LT As
fmn&uﬁﬁﬁqaﬂ'wn@'uﬁmwmwm@um’m
LU TRSULILSNADS LAZAARENLLLSaTA

50 s
/

- A
L]

g v d

=N /’ &

H s s

@ ; &

= 30 - P

] a7

£ . & //

g2 “ /’

o = & %

E * 7

z » /,/ 4 Rice bran

< 10 4 >

g L & * DESIR

O S

:z %

= 0 . - - .

~ ? P (U 20 El] 10 50

Actual carbofuran (ppm)
10

Figure 2 Scatter plots for predicting carbofuran con-
centration in the prediction set of rice bran

and DESIR samples.
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Figure 3 Regression coefficient plots of calibration
model for carbofuran using (a) rice bran

samples and (b) DESIR samples.
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Table 1 PLS calibration and prediction results for carbofuran values using original spectra of each sample

type.
Sample type  Wavenumber region (cm™)  Factor R? RMSEC RMSEP Bias RPD
Rice bran 7506-4244 7 0.83 7.00 6.18 -0.33 2.58
DESIR 5454-4598 10 0.94 3.85 4.49 -0.75 3.53

Table 2 PLS calibration and prediction results for carbofuran values using spectra of DESIR sample with

different pretreatment.

Pretreatment Factor R? RMSEC RMSEP Bias RPD
Raw spectra 10 0.94 3.85 4.49 -0.75 3.53
First derivative 6 0.88 5.82 4.69 -0.31 3.34
Second derivative 6 0.87 6.03 5.01 -0.83 3.16
Standard normal variate 8 0.90 5.56 4.43 -0.44 3.54
Multiplicative scatter correction 7 0.89 5.69 4.47 -0.39 3.51
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