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performance liquid chromatography-triple quadrupole mass spectrometry, UPLC-MS/MS ) Ml & # 3% . £ &
ZEMER PG & FA KE G, XA B35 %E H TR (electro-spray ionization, ESI) | IE & F % K 5L
¥ ( multiple reaction monitoring, MRM ) HERXFATOMN, AREEE., ERFL W S FEBMERY
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Simultaneous determination of 8 neonicotinoids pesticides in seawater by
solid phase extraction-ultra performance liquid chromatography-triple

quadrupole mass spectrometry
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2 .1
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(1.Hainan Ecological Environmental Monitoring Center, Haikou 571126, China; 2.SCIEX Analytical Instrument Trading Co.,
Ltd, Shanghai 200335, China)

Abstract: A method was developed for the determination of 8 neonicotinoids in seawater by automatic solid
phase extraction, ultra performance liquid chromatography-triple quadrupole mass spectrometry (UPLC-
MS/MS). After the samples were enriched, purified and concentrated by solid phase extraction (SPE), the
samples were analyzed by ESI and multiple reaction selective ion monitoring (MRM) mode, and quantified by
internal standard method. The results showed that 8 neonicotinoids had a good linear relationship in the range of
100—5000 ng/L (r2 > 0.9990), the detection limit of the method was between 0.08—0.14 ng/L, and the
determination limit was between 0.32—0.56 ng/L. The recoveries of low, middle and high levels were
81.5%-98.5%, 83.7%96.8% and 83.1%—96.9%, respectively, and the relative standard deviations were
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3.0%—7.8%.2.1%—-8.8% and 2.6%—8.7%, respectively. The method was used to detect 12 seawater samples in

coastal waters, and a total of 5 neonicotinoids with different concentration ranges were detected, the

concentration range was nd—82.1 ng/L, and there was no obvious interference in MRM channels of each

substance detected. The method has the characteristics of low detection limit, good sensitivity and high

accuracy, and is suitable for the detection of neonicotinoid pesticides in seawater.

Key words: solid phase extraction; ultra performance liquid chromatography-triple quadrupole mass

spectrometry; neonicotinoid pesticides; seawater
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1.5 FEShAbFE

YHERf 1 B 500 mL g KRR i, o8 P 31 AH 25 H
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1.6.2 R4t

K HL I 25 B 7 U5 (ESD L IE B 72 v W
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Tab.1 MS parameters for the 8 neonicotinoid pesticides and 8

internal standards

BT THT KK 6

- T
A4 (m/z)  (m/z) HLJE/V BEE/V R
129.1* 17
Wk Ui 203.1 60 Wk A -dy
157.1 11
186.1%* 20
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Fig. 1 Effect of different chromatographic columns on the

analysis of neonicotinoid pesticides
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Fig. 2 Effects of different flow relative response values of neonicotinoid pesticides
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Fig.3 Extract ion chromatogram of the 8 neonicotinoid
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Fig. 4 Comparison of recovery rates of 8 neonicotinoid pesticides with different solid phase extraction columns
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Fig. 5 Comparison of recovery rates of 8 neonicotinoid pesticides with different eluting solvents
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Fig. 6 Comparison of actual samples before and after impurity remova

23 JTESERIE
2.3.1 AR &AM E PR

TC S 3 KR B 2 A 24 TR A B TR VAR, e R e
LARAE AR AR BEA TR . DB s A

25 B B (ng/L) A A A, LA IR N AE R DA AL b
HEAT AR UEMIZE . 8 Fh B AR S A 245 B A O R AL
()4 0.9990 ~ 0.9998, L R BRI (F 2),

F2 SHIEWERAMLEEE, MIFFE MEXREL 4 HRMNE TR

Tab.2 Linear ranges, regression equations, correlation coefficients (rz), detection limit and determination limit of 8 neonicotinoid pesticides

ey LA mg L AT X ZHL ) iR ng L' Wl5E R /ng L
Wk e il 100 ~ 5000 »=10.0024 x - 0.0710 0.9994 0.12 0.48
5 b 100 ~ 5000 »=0.0021 x +0.186 0.9992 0.14 0.56
IE o2 ok 100 ~ 5000 y=3.74¢ " x +0.0248 0.9992 0.12 0.48
WE H 1% 100 ~ 5000 »=0.00254 x + 0.340 0.9990 0.14 0.56
5 i 100 ~ 5000 »=0.00195 x +0.109 0.9994 0.12 0.48
it s Bk 100 ~ 5000 y =0.00222 x + 0.0072 0.9991 0.11 0.44
I E HUfHe 100 ~ 5000 »=0.00194 x — 0.101 0.9996 0.11 0.44
SBEME 100 ~ 5000 »=0.00115 x +0.065 0.9998 0.08 0.56
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Fae HECCOR B8 W I o3 A7 7 I An E I 3T e R &
T ) (HT 168—2020) " fyH 5C HL5E, LA 0.50 ng/L
B K AR R JRE A S A ) BRI S ) v, B ok 7 49 F
FPKBE, G BT, THE 7 k th R (MDL)
FeE SR (MQOL) o R34 500 mL 1, J7
Vs HUBR S 0.08 ~ 0.14 ng/L, J5 Bl E T IR Ky
0.32 ~0.56 ng/L(% 2),
232 FiEMEEAEAE

PERESCI0 25 1. WK FE S EATAR . L &

3 AN [RIHR BE KT B AR R it AT [T S 56,
bR B 43 991 4 1.00 ng/L. 10.0 ng/L Fl 45.0 ng/L,
AR BE KT B AR AL S F S B 6 P ATHE,
e 3 i, A& L E 3K B AR iR
50K 81.5% ~ 98.5%. 83.7% ~ 96.8% #1 83.1% ~
96.9%, FHXIFRAENZE 73501 R 3.0% ~ 7.8%. 2.1% ~
8.8% Fll 2.6% ~ 8.7%, Ut W% 1% A B v . N
PRG35 T KRR S 50T o

R3 Hmd 8 MIEERERETE 3 ANk TR AR E K R R AR R R ZE (n=6)

Tab.3 Spiked recoveries and RSDs of 8 neonicotinoid pesticides spiked in seawater at three levels (n=6)

feam ML il i
IR/ (%) AHXTARAE 22/ (%) I/ (%) AR B 22/ (%)

1.00 96.9 6.9 93.7 6.1
I s iz 10.0 85.6 5.1 92.1 8.1
45.0 86.5 5.0 89.5 7.8
1.00 81.5 6.8 94.7 43
JE el 10.0 85.6 6.1 96.0 3.9
45.0 86.9 8.0 92.4 3.7
1.00 93.4 3.6 86.6 7.6
I o b 10.0 95.1 4.0 83.7 8.8
45.0 92.4 5.6 87.6 8.7
1.00 94.7 7.1 86.1 6.8
g thy g 10.0 93.2 37 85.8 53
45.0 96.6 6.5 84.8 6.2
1.00 98.5 3.0 89.2 6.9
e Fh i 10.0 90.2 5.0 88.4 5.1
45.0 96.6 2.6 83.8 43
1.00 95.4 7.8 88.7 6.8
Nt v b 10.0 96.8 4.1 90.0 6.1
45.0 83.1 5.5 92.4 8.0
1.00 95.3 5.6 91.7 52
I U 10.0 95.4 2.1 89.7 6.6
45.0 96.9 37 84.6 6.5
1.00 97.2 7.8 91.1 3.0
SIgE 10.0 112 8.0 93.2 3.1
45.0 88.4 8.7 88.3 7.5

2.4 SRR SN
FRE O AL J5 10 5256 45, % 1 R 48 3 52 1
12 KRS AT E (R 4) . SRR,

TRBE it o ARG HE A b, o U | R Ok EE
W | WE HU e SRR R R IR S R 2, Rk R L
nd ~ 82.1 ng/L, H:rfrnfk Humk | ME HUgE | E BB Y
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BEAT O M) S B, A HR T R A 25 9 MRM
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PR

x4 12ERREAERD 8 MITER AR AL R (ng/L)

Tab.4 Detection results of 8 neonicotinoid pesticides in 12 seawater samples

EY SW, SW, SW; SW, SW; SW; SW;, SWs SWo SWi,o SWy, SWo,
UIALELEN 1.37 0.59 2.86 0.68 431 5.13 1.11 2.45 0.83 33.8 6.05 1.66
Wk il nd nd nd nd nd 5.50 nd 477 3.28 232 8.37 6.17
WE H1 Pk nd nd nd nd nd 0.66 nd 0.35 0.2 7.95 nd nd
I WE HUE nd nd nd nd nd nd nd nd nd nd nd nd
FBEMk nd nd nd nd nd nd nd nd nd nd nd nd
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