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Quantitative analysis of omethoate content based on
portable Raman spectrometer

LLIU Yan-de, HE Bing-bing

(East China Jiaotong University Institute of Mechanical and Electrical Machinery Technology and

Application Research Institute , Nanchang,Jiangxi 330013 ,China)

Abstract: [ Objective] This study quantitatively analyzed omethoate content using portable Raman
spectrometer. [Method] The Raman spectroscopy of omethoate solutions with different mass fractions was
collected using portable Raman spectrometer,and effects of different pretreatment methods (Savitzky Go-
lay Smoothing,1st derivatives, 2nd derivatives, base line, and base line+ Savitzky Golay Smoothing) were
investigated to select the optimal pretreatment method. Prediction models between Raman spectroscopy and
mass fraction of omethoate were established and evaluated using partial least square (PLS),principal com-
ponent regression (PCR) and multiple linear regressions (MLR). [Result] Among the 5 pretreatment
methods, base line method had the best prediction results. Prediction correlation coefficients (Rp) of PLS,
PCR,and MLR models were 0. 984,0. 977 ,and 0. 539, respectively. The values of root mean square error of
prediction (RMSEP) for PLS,PCR,and MLR were 1. 12,1. 39,and 5. 54, respectively. Combination of base
line pretreatment method and PLS had the best results. [Conclusion) A quantitative analysis method of

Clcks HEIT  2013-02-26

(ReWHE] EREARRIESTH(31160250,61178036) ; 1T 75 4 32 B2 Bl AR R AR Sk N8G9 %) 43+ %0351 H (2009DD00 700)
AR A 5557 T AR A 45 A A4 85 37 3 %0 100 H (2011-64) 5 VL PH 45 6 B A& I TR B R BF o8 vh o W B 0 A G B & W 5
[2012]155 &)

(fEH AT XIMER967—) 0 LG Z A 082 1+ 2 R0, =2 FOEHLE HoR KB HFSE . E-mail: jxliuyd@163. com



% 2 3

X PE L 45 R TE A AL SO AR SUR R S B E BT 137

omethoate residues based on portable Raman spectrometer was established, which was fast, simple and con-

venience for detection of pesticide residues.

Key words: omethoate; quantitative analysis;portable Raman spectrometer; PLS
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Fig. 3 Raman spectra of omethoate solution with
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Table 1 Correlation coefficients and root mean square errors of calibration sets and prediction sets of
omethoate contents obtained by 5 pretreatment methods combined with PLS
. B IE4E T 4
i Ak B T % Calibration set Prediction set
Pretreatment method
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T 8% 2nd derivatives 0.969 2. 10 0.965 1.79
FLZE K 1F Base line 0.991 1.12 0. 984 1.12
LB s T L 2 S
ALABE T+ E BT 0.991 1.11 0. 984 1.13

Base line+ Savitzky+ Golay Smoothing
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Table 2 Evaluation of omethoate content prediction

models based on PLS,PCR and MLR algorithms
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Fig. 5 Determination of principal factor number for detection

of omethoate contentusing porlable Raman spectrometer

(&% k]

L1] Jamim .2 g5k & 55, sl 1 2F RO I e FUR SR
[J0. 23 i 9cgh %8, 2005, 24 (1) : 14-17.

Fan S L., Li W, Zhang L, et al. Flow injection-chemilumines-
cence determination of omethoate []J]. Chinese Journal of Anal-
ysis Laboratory,2005,24(1) :14-17. (in Chinese)

[2] Nehez M, Desi 1. The effect of dimethoate on bone marrow cell
chromosomes of rats in subchronic four-generation experiments
[J]. Ecotoxicol Environ Saf,1996,33(2) :103-109.

[3] Goncalves C, Alpendurada M F. Assessment of pesticide con-
tamination in soil samples from an intensive horticulture area,
using ultrasonic extraction and gas chromatography-mass spec-
trometry [ J]. Talanta,2005,65(5):1179-1189.

[4] Lesueur C,Knittl P, Gartner M, et al. Analysis of 140 pesti-
cides from conventional farming foodstuff samples after extrac-
tion with the modified QUECheRS method []J]. Food Control,
2008,19(9):906-914.

(5] @RRLB ML JE F0. UM G35 B% % I A 36 Fhk
Zimk g (1], i Aka%,2009,30(14) : 276-280.

Jiang J S,Zhao B,Zhou L. Simultaneous Determination of 36 of
pesticide residues in tea by GC-MS [J]. Food Science, 2009, 30
(14):276-280. (in Chinese)

[6] Banerjee K,Oulkar D P, Dasgupta S,et al. Validation and un-
certainty analysis of a multi-residue method for pesticides in
grapes in grapes using ethyl acetate extraction and liquid chro-
matography-tandem mass spectrometry [ J]. Chromatogr A,
2007,1173(1/2) :98-109.

[7] Smionia A L,Good T A,Wang S S, et al. Nanonarticle-based
optical biosensors for the direct detection of organophosphate
chemical warfare agents and pesticides [ ]J]. Anal Chim Acta,
2005,534(1):69-77.

[8] Huang X J,LiuJ H,Pi Z X, et al. Qualitative and quantitative

analysis of organophosphorus pesticide residues using tempera-

i T I T

o A 75000 46/ %
Prediction set predicted value
=

(9]

[10]

[11]

[12]

[13]

[14]

[15]

y=0.982x+0.016,r=0.984

o
(=]

W

W

L 1 1 1 1 1 )

2 4 6 8 10 12 14 16 18 20
T 52 5 B 48/ %

Prediction set actual value
6 SURM & i (Bt 2 50 BUlE 5
SLPRER RS
Fig. 6 Relationship between predicted and

(=}
°r
[ ]

measured omethoate mass fractions
ture modulated SnO, gas sensor [ J]. Tantalate, 2004, 64 (2)
538-545.
Zhang Q.Wang L. R, Ahn K C,et al. Hapten heterology for a
specific and sensitive indirect enzyme-linked immunosorbent as-
say for organophosphorus insecticide fenthion [ J]. Anal Chim
Acta,2007,596(2) :303-311.
MR 5, 2k K, £ L 55 BOR A DL AR 25 5% B1 T 2040t
PRSI 7% (1], R AL 42 . 2010,41(10) :134-137.
ChenJ J,Li Y Y, Wang W, et al. Determination of organo-
phosphorus pesticide residue by using near-infrared spectros-
copy [J]. Transactions of the Chinese Society for Agricultural
Machinery,2010,41(10) :134-137. (in Chinese)
FE R X R-3000 {5 #5 2 HL S 0% 1% (7R 35 2 % & i
W [T, e 5615 43 8. 2011,28(2) : 489-493.
Wang K L, Liu R M. Application of R-3000 portable raman
spectrometer in identification of Jade [J]. Spectroscopy and
Spectral Analysis,2011,28(2):489-493. (in Chinese)
LR BIEIR B RTT . BT PO HL B g L A 2 vk Ol £F
Rl & g8 (7], WA AR 42,2008, 22(6) :489-493.
Wang Z D,Zheng Y J.Ma Q W. The fiber-opic measurement
system for pesticides concentration in soil based on fluorescent
mechanism [J]. Journal of Test and Measurement Technolo-
2y,2008,22(6):489-493. (in Chinese)
Khanmohammadi M, Arment S, Garrigres S, et al. Mid-and
near infrared determination of pesticides in commercial formu-
lations [J]. Vibrational Spectroscopy,2008,46(2) :82-88.
Armenta S,Garrigues S,de la Guardia M. Partial least squar-
es-near infrared determination of pesticides in commercial for-
mulations [ J]. Vibrational Spedtroscopy, 2007, 44 (2);273-
278.
IMBZR R T XM, S TR 9 LS O 1 Uk AR I R 2 5k R
RORFFEHE e [T, F fh 22 42 R A I 4% 3R, 2012, 3(5) + 421~
426.
Sun X D,Hao Y, Liu Y D. Progress of detection of pesticide

residues by surface-enhanced Raman spectroscopy [J]. Jour-



% 2 3

X PE L 45 R TE A AL SO AR SUR R S B E BT 141

[16]

(171

nal of Food Safety and Quality,2012,3(5):421-426. (in Chi-
nese)

Liu B,Zhou P, Liu X M,et al. Detect ion of pesticides in fruits
by surface-enhanced Raman spectroscopy coupled with gold
nanostructures [ J ]. Food Bioprocess Technol, 2013, 6; 710-
718.

TR S A TR L X AR L AR T LM IR N E D T S
T AUERR A RO A A i [T 254 T, 2009,29(2) 1 192-
196.

[18]

Zhang S N,Yang H L, Liu Z Q,et al. On-line monitoring the
contents of active components in the solution for Fufangdan-
shen dripping pills by near-infrared spectroscopy [J]. Chinese
Journal of Pharmaceutical Analysis,2009,29(2):192-196. (in
Chinese)

X ATVE. {4 = Uh 2
25.

Hdg AL [T, 8 A A28 2009 (4) ; 22~

Liu K D. Design of a portable Raman spectrometer [J]. Ana-

lytical Instrument,2009(4) ;22-25. (in Chinese)

(E#% 135 70

[13]

[14]

[15]

[16]

(171

Daay{, Quebecl, Beiangerrr. The effects of plant extracts of
Reynoutria sachalinensis on powdery mildew development
and leaf physiology of long English cucumber [ J]. Plant Dis-
ease,1995.79(6) :577-580.

TR B E R L I AL, 30 26 Bk T 8 R IR TR B IR AR
o T 1] 25 280 0 [, A 25 B 24 5 45 B, 2003, 24 (4) - 17-
18.

Xu B Y,Cao T B, Yin C H. The control of 30% kresoxim
methyl WP on strawberry powdery mildew in field efficacy
trials [J]. Pesticide Science and Administration,2003,24(4) ;
17-18. (in Chinese)

75 R X L 25 R . B ] A T AR e e B IR X I O
HAB M BREN [J]. £25,2010,49(10):717-719.

Cao X F,Liu J L,Li Z N. Effects of a novel fungicide pyra-
metostrobin on the life cycle stages of Sphaerotheca fuligi-
nea [J]. Agrochemicals,2010,49(10):717-719. (in Chinese)

[ 5 57t B W B R AR 25 ) 24 280 3 v ) . — (ML b
50 o EARAE R . 2000.

State Bureau of Quality and Technical Supervision. Pesticide
guidelines for the field efficacy trials: I [ M]. Beijing: Stand-
ards Press of China,2000. (in Chinese)

a7 S BR/INEST A% 2 L 4 Bl 2R T AR B T 0 R 1 R R R
(1], A4 M55 . 2008,25(10) : 73.

He H Y.,Chen X J, Yang X H. Efficacy of four kinds fungi-

cides for control of tobacco powdery mildew [J]. Agricultural

[18]

[19]

[20]

[21]

Services,2008,25(10) :73. (in Chinese)

S WRITEL MR 3C SR LAl 24 500 X5 40 55 083 99 ] Bl 550
B[] vl 241 . 2009, 21(12) - 120-121.

Guo Q T,Chen Q H,Chen W L. Preliminary study on control
effect of several fungicides against Erysiphe ciohoracearam in
tobacco firld [J]. Acta Agricultural Jiangxi, 2009, 21 (12) .
120-121. (in Chinese)

TEBELT , VR 58 f5. 30 00 Bk T iR SC Bij v /N 22 i85 05 . 13 B o [
A 2530 (1], 42 25.2005.44(7) :334-335.

Wang X H, Pan X W. Field experiments on the efficacy of
30% kresoxim-methyl SC on wheat leaf rust and powdery
mildew [J]. Agrochemicals, 2005, 44 (7) ; 334-335. (in Chi-
nese)

VR RBE T2, 10 % ik 18 16 K 2L 570 By IR 20K E8 0
) 252400005 [T, W1 g Rl BE, 2008 (4) £ 98-99.

Jiang S L, Tang F J. Ding X Z. Effect of 10% kresoxim-
methyl water emulsion against cucumber powdery mildew
[J]. Hunan Agricultural Sciences, 2008 (4): 98-99. (in Chi-
nese)

JeAEEy A U B LR 2500 L Wy SC O A AL 48 Lk K B
B ENHE I IE L] )7 9 AR, 2005, 18(2) : 3-4.

Long M L,Cen Z L, Huang S L. Toxicological test of 25%
ethirmol SC to the pathogens of banana sigatoka leaf spot dis-
ease [J]. Guangxi Plant Protection,2005,18(2) ;3-4. (in Chi-

nese)



