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Determination of Pesticide Residues in Groundwater
by SPE-UPLC-MS/MS
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Abstract. Aldicarb, carbofuran, 2,4-dichlorophenol and pentachlorophenol in groundwater were deter-
mined simultaneously solid-phase extraction-ultra performance liquid chromatography-tandem mass spectrometry
(SPE-UPLC-MS/MS). By optimizing the test conditions, the method had good linearity at 10. 0 wg/L ~
200 pg/L of the target compounds. The detection limits were 0. 003 pg/L ~0.006 pwg/L. The recoveries of
standard solution at two mass concentration levels were 84. 1% ~ 98.8% , the RSDs of 7 measurements were
1.2% ~4.0% .
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Mass spectrum parameters
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a2l BB F(FET) BTt Uy BV
BKE 213.1(115.8),213.1(88.9) 80,80 5,15
VTR 222.2(165.0),222.2(122.9) 90,90 10,20
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Fig. 1 Total ion current of mixed standard solution
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Table 2 Method effectiveness verification results
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22 2 AT, AR R K 84. 1% ~98. 8% , (71 R, skifh, UL, % YOI 609 F i85 bl 0 2 o e
T RN G5 RSD 2 1.2% ~4.0% , B eyl R KOE M v | B[] Tk K Ab B 2020, 40 (10) -
111 -115.
WA 80% ~120% , J5 12 1Y HE W B 55 0K 925 B2 AF \
N i - [8]  RBAA. Hb R /K b A0 A 265 WA (5 3% R 56 = DO AT S5 3% J7
I 2
ﬂﬁTﬂ(EPZ?#J‘ﬁJ’% *J(JJE%?%JE’JE? Sy SR D . LR R K22 ,2019.
[9] MARINO D,PATINO N. Determination of aldicarb, carbofuran,
3 HiE and methamidophos in blood derived from forensic cases through
%};ﬁ SPE-HPLC-MS/MS Hz‘. Iﬁ] HTJ‘ U[]uﬁgﬂﬂ‘l;‘ﬂ( I‘,’I liquid chromatography with electrospray ionization and tandem
o . mass spectrometry ( LC-ESI-MS/MS) [ J]. Journal of Analytical
4 R AR GINE I RIERE 5 A
ﬁ;{zﬁj EFH _j" ﬁzlj{% ﬁ J ﬁ*’% LI& Toxicology,2022,46 (1) :37 -46.
Hfm, R Ry, B — e (e, nl ot R KoK [10] CHEN X,ZHANG H L,WAN Y J, et al. Determination of 2 ,4-di-
ﬂriﬁ?{?#i/? E’J lay kﬁ; L {[)_"J %‘\E'f#\:ﬁ )‘i 1 'f&jﬁi’ *nﬁ chlorophenoxyacetic acid (2,4-d) in rat serum for pharmacoki-
ﬂtiﬁ o netic studies with a simple HPLC method[ J]. PloS One,2018,
13(1):1-10.
[ &% 30k ] [11] WANG X L,MENG X F,WU Q H, et al. Solid phase extraction
(1 L - :% 2.4 T m of carbamate pesticides with porous organic polymer as adsorbent
=, X Sk, SR MR R A =2 | ZivN
" ;ﬂ[j;:({ rj; T U 5 4 KL 2018.30(5) « followed by high performance liquid chromatography-diode array
A Ty 2 A . gl
; 455 detection [ J]. Journal of Chromatography A, 2019, 1600
’ 9 -16.
[2] B8R, &, i 2. UPLC-H2 B ik 1k Pl ) 5 26 7K s . .
B e [02] 30 B 58 5. T 4 A €, — e
R 2 AR B [T B8 4 5 4R, 2019,31 (1) N
- JOT i i 0 s e P vl T R[] B R, 2020,45(5) ¢
(3] I%C?M:. ARz AR, 4. UPLC-MS/MS 3 [ i ) 5 4 % /K A9 -z
RAUL L AR, e O, A -MS/MS 32 [a] Bsf i 52 7}
h " (03] 200, FA T AT 1524 814 26 48 0 AR o
AL S ()], PR A S 4R ,2020,32(2) B
5 s = DO R I B 3 R A K T R AT AL A 24 R S
' [J]. B8k ,2019,38(9) ;2166 —2169.
(4] BRAFFT . XF 8 JRHES 25 0K e 20 R S SR A L SR
W I 3 0 U A F 58 T30 K Rl K H R L2020, 51 (5) [14] NIU B,WANG H,LOAICIGA H A, et al. Temporal variations of
L 1 N It - I A7) 5 ’ :
99 _ 107 - groundwater quality in the Western Jianghan Plain, China[J].
) Science of the Total Environment,2017,578 ;542 —550.
[5] WANG R,SUN X, WANG X, et al. Spherical conjugated micro-
[15] QIAN H,ZHANG Y,WANG J,et al. Characteristics of petroleum-
porous polymers for solid phase microextraction of carbamate pes-
cides 1 les[J]. J L of Ch A contaminated groundwater during natural attenuation:a case study
ticides from water samples . Journal o 1‘()malngl‘ap y N
20201626 461360 — 461369 in northeast China[ J]. Environ Monit Assess,2018,190(2) :80.
o ’ [16] CHEGBELEH L P,AKURUGU B A, YIDANA S M. Assessment
[6] MAKIHATA N,KAWAMOTO T,TERANISHI K. Simultaneous a-

nalysis of carbamate pesticides in tap and raw water by LC/ESL/

MS[ J]. Analytical Science,2003,19(4) ;543 -549.

of groundwater quality in the Talensi district, Northern Ghana

[J]. Scientific World Journal ,2020,10(4) ;1 —24.



