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Rapid determination of thiamethoxam residues in leafy vegetables based on Raman spectroscopy
ZHOU Wei', XIA Jingzhu’, WU Rong', ZHU Xiaojun', ZOU Jie'
(1. Jiangsu Product Quality Supervision and Inspection Institute, Jiangsu Nanjing 210007, China;
2. Nanjing S&S Instrument Co. , Ltd. , Jiangsu Nanjing 210049, China)

Abstract: Objective Based on surface enhanced Raman spectroscopy technology, a rapid detection method for
thiamethoxam in leaf vegetables was established. Methods Using gold nanoparticles as the reinforced base and carbon
nanocages with porous structure as the purifying agent, the interference of pigment and organic acid in vegetable was
effectively removed based on its large specific surface area and strong adsorption capacity. Results The limit of detection
was 1 mg/kg. In the range of 0. 5-15 mg/kg of thiamethoxam, the linear relationship was good. The recoveries ranged from
90. 7% to 121. 7% with relative standard deviation of 2. 3%-7. 5%. Conclusion This method has high sensitivity, simple
and rapid operation, and it is suitable for the rapid determination of thiamethoxam residues in vegetables by grass-roots
supervision departments.
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Figure 1 ~SERS spectra of acetonitrile blank (a) and 1 mg/L

thiamethoxam standard solution (b)
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Figure 3 SERS spectra of thiamethoxam from different extrac-
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Figure 4  Intensity of thiamethoxam characteristic peak (635 cm™)

in leaf vegetables under different extraction methods
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Figure 5 Intensity of thiamethoxam characteristic peak (635 cm™)
in leaf vegetables under different purifying agents
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Figure 6  Effect of the amount of CNCs on SERS signal
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Figure 7 SERS spectra of different concentrations of thiamethoxam
additive with spinach extract as matrix
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Standard curves and limit of detections of

thiamethoxam in different vegetable extracts
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Table 2 Recovery and RSD of thiamethoxam in vegetables by

standard recovery test
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Table 3 Comparison of the detection results of SERS and

LC-MS/MS method

FESL LR SERS/(mg/kg) LC-MS/MS /(mg/kg) X 2/ %
T3 a 1.61 1.48 42
Wb 2.56 2.71 2.8
Wk e U5k S AK R —
FNEE 1.95 1.88 1.8
KHFEDb 5.44 5.21 2.2
KHK e 6.78 6.52 1.9
K a 1.84 1.68 45
A3 b 4.77 4.89 1.2
El S 9.43 9.11 1.7

177 362 S 800 M . A Jr 1 7 W8 o 8 vk i
0.5~15 mg/kg yu Bl P H A R A7 A9 2tk ¢ & |, IR
5l 90. 7%~121.7%,RSD K 2.3%~7. 5%, 5%
FEINAR 7 248 HBR AT 35 1 mg/kgo b 7 32 A
R AER B TEE M T T AR R A&

AT S 2 S v e R A 2 R R
A AL =

B R S A T[]
it 387 B SS AR 24 B R TR Y

R

S % Lk

[ 0] mschs . B AT B e SR A 25 5% B RO o0 B B sttt it [0 . A
W 54K, 2018, 38(2): 11, 90.

[2]

JI W T. Current situation analysis and improvement measures of
pesticide residues in Chinese vegetables [J]. Agriculture and
Technology, 2018, 38(2): 11, 90.

AU, EIWEPH R ERE, AL VLI AN R R B SR 2 gk
B R 0 U A G AT L0 £ A2 A B BG4l 2020, 11
(11): 3704-3709.

XU W F, YAN X Y, HAO G H, et al. Investigation and
analysis of pesticide residues in vegetables at different seasons
in Jiangsu Province[J]. Journal of Food Safety & Quality, 2020,
11(11): 3704-3709.

LR, KB, RS, AF B S KR v R A o 24 5k B e
5N S ER A XU T [T]. AR 253 B4 4, 2016, 11
(6): 67-81.

TAN Y, ZHANG Q, ZHAO C, et al. Residues of neonicotinoid
pesticides in vegetables and fruit and health risk assessment of
human exposure via food intake[ J]. Asian Journal of Ecotoxicology ,
2016, 11(6): 67-81.

[ 5 LA A R 2 B3 2, AR AR RIS ] 52T 37 B A LR
Tl 22 4 [ ZEbRE 1 i P A 2 B R SR B IR B . OB 2763—
2021[S]. dbmt: BRI AL, 2021,

National Health Commission, Ministry of Agriculture and Rural
Affairs, State Administration for Market Regulation. National
food safety standard—Maximum residue limits for pesticides in

food: GB 2763—2021[S]. Beijing: Standards Press of China,

[5]

[12]

PEIEZ, UEMW, PR, 55 i BORO 63 2 A6 T 25 i o
WE MRS B ()] i &, 2009, 28(S1): 76-78.

LOU Z Y, TANG F B, CHEN Z M, et al. Determination of
thiamethoxam residue in tea by HPLC [J]. Chinese Journal of
Analysis Laboratory, 2009, 28(S1): 76-78.

B, BRAE , U, AF R ORAR (3% - A8 I B kA
T ALl 38 v e v R AR o R[], e 25, 2014, 53(7)
494-496, 508.

LUO M M, TIE B Q, HE M, et al. Simultaneous determination
of thiamethoxamand clothianidin in leek by UPLC-MS/MS [J].
Agr'Chemicals, 2014, 53(7): 494-496, 508.

A Tl U, e, g IR AR, A L ACUBTIER A I A T g g
IR I e 280 S IR A TR AR B (D) BULARR 2, 2015, 14(5) -
39-41.

CHEN G F, LIU F, ZHANG X B, et al. Determination of
thiamethoxam and lambda-cyhalothrin residue in wheat field by
GC-MS/MS[J]. Modern Agr'Chemicals, 2015, 14(5): 39-41.
TPy, O, BRAE, S SR 0L 80 k4 A AR Ok
BTG EL A L] o HriaEa R, 2019, 38(3) : 328-333.
LUO D, ZHOU G M, CHEN R, et al. Nondestructive analysis
of aspartame in soft drinks by surface enhanced Raman
spectroscopy [J]. Journal of Instrumental Analysis, 2019, 38
(3):328-333.

BEAL, S P, AR GE, S DS OEREBORTE A AR
WS 25 W oy A As I b B R BE R LT ] R HOR 2020,

45(4): 397-402.

ZHAO J Y, WU G P, HUA W ], et al. Progresses and

applications of Raman spectroscopy in detecting chemicals

illegally adulterated into health-care products [J]. Forensic
Science and Technology, 2020, 45(4): 397-402.
WOREMR, VLA, MR, AR R RSO0 R A e

RE[T]HTEE , 2017, 36(9) : 1007-1010.

CAO X L, JIANG Z J, HONG S H, et al. Identification of
neonicotinoid pesticides by Raman spectroscopy [J]. Chinese
Journal of Analysis Laboratory, 2017, 36(9): 1007-1010.

LIU C L, ZHAO Q, SUN X R, et al. QuEChERS-Raman
spectroscopy method for detecting imidacloprid residue in cucumbers
[J]. Infrared and Laser Engineering, 2017, 46(11): 284-291.
S, I, W, A S 224 25 % B 19 SERS PR
Jot K[y ] AR MR, 2019, 35(3) : 256-261.

WU Y, PENG F, ZHAO J H, et al. Rapid nondestructive
detection of pesticide residues in leaf vegetables by SERS
technology[”. Modern Food Science and Technology, 2019, 35
(3): 256-261.

A, SR, RUARAE, 45 SERS B 4G I % 32 b AR R B
WA 25 5% BT IR ATSEL) ). WOk, 2016, 37(4) 1 14-17.
JIW D, WU R M, LIUM H, et al. Rapid detection of phosalone

residues in spinach by surface-enhanced Raman spectroscopy

[J]. Laser Journal, 2016, 37(4): 14-17.



