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Simultaneous determination of topramezone and atrazine residues in corn
and plant by ultra performance liquid chromatography-tandem
mass spectrometry
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ABSTRACT: Objective To establish a method for the simultaneous determination of topramezone and atrazine
residues in corn and plant by ultra performance liquid chromatography-tandem mass spectrometry (UPLC-MS/MS).
Methods The sample was extracted by acetonitrile/water, cleaned-up by dispersive solid phase extraction with Cig
and primary secondary amine (PSA), analyzed by UPLC-MS/MS under multiple reaction monitoring mode (MRM),
and quantified by external standard method. Results In the range of 0.0005-0.0500 mg/L, the linear relationships

between topramezone and atrazine were good, with r>0.999. When the concentrations were 0.01-0.10 mg/kg, the
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recoveries of oxazolidone in maize and plants were 73.4%97.8%, and the relative standard deviations were

2.2%—-6.9%; when the concentrations were 0.005-0.100 mg/kg, the recoveries of atrazine in maize and plants were

74.2%—-105.5%, and the relative standard deviations were 2.8%—14.8%. Conclusion

The method has good

separation and purification effect, simple operation, and the accuracy and precision can meet the requirements of

residue detection.

KEY WORDS: ultra performance liquid chromatography-tandem mass spectrometry; corn; plant; topramezone;

atrazine; residues
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(FEEEME Y B BCA R 6l ), Milli-Q 2 afi K A% (3 [+
Millipore 23 H); 0.22 um B HLIEBECRHERHM T B35
FRAFD.
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FLAt bt (b RE S (primary secondary amine, PSA)( b i 4¢ %51
BREARAR), FRR(aigal, g2 ERAARA
Hl) o MR ERRR L (LERE 99.8%) . 35 L HARME Sh (4l
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AT REETT VU T XA 5 B2 R Il
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(bR AR
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Q)b T AR B

O IERRRBEFREAR R, 43 LTI AL 10 pg/mL AYE
A RAR A BRI T AR
122 ARty aTasg

ook FREL5.00 g BESL G52 0.01 2)F 50 mL B
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& K 5 mL, MZNE 20 mL, W€ 1 min, #8% 15 min,
3.0 g & Ak4H, PR% 5 min, 4000 r/min B5.0> 5 min, B 7
W2 mL T34 Cs FIPSA % 100 mg 19 10 mL .08, %
Ji€ 1 min, 4000 r/min B5.[> 5 min, B F35 1 mL, /il 1 mL H
FE-K(1:1, V:V), IRBEIRS], 1 0.22 pm B HLIEEL, £,

HMR: FREL 2.50 g BEMERE] 0.01 g)F 50 mL 0>
B, AL BRI FORFE A
123 MELEMH

()&%

3% Acquity UPLC HSS T;#E(100 mmx2.1 mm,
1.8 um); FENHH: A: Z0E; B: 0.01%ZK(V:V), B LEH
S I3 1; FEIR: 40 °C; HERERE: 5 L.

®1 BEXBRERF

Table 1 Mobile phase gradient elution conditions
WffE)/min  JR#/(mL/min)  A/%  B/%  BREZEfbIZ
0 0.2 10 90 hcyrides
1.0 0.2 90 10 6
2.5 0.2 90 10 1
3.0 0.2 10 90 1

T 6 FoamstiAefl, 1 & Bl

Q)4

BT BB B T (electron spray ionization, ESI);
B HRIE: 3.0 kV; BT 150 °C; B Tl
500 °C; HEFLICC TR 150 L/hy 51T EE: 1000 L/h;
W 5 32Xk 22 SR W il (multiple reaction monitoring, MRM)
PR BRI Masslynx 4.1,

100 — 1.31 2: MRM of 2 Channels ES-
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2.23¢6
75 - ‘
=
B 50 - ‘
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N RE AR TS SR, YRR A Sk aE! Y, 7
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T A7 37 SRR R, R e L g 7 5 R 2 P L € 3 0 o B
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HI, WEAUEH SR, HWRi IR T 10 %5, WE 1 PR,
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22 FEEHFRMK

B 100 ng/mL AR ME S 155 R AR EVR T, 1E D0
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AT T AL, HARDRAL G S5O0 2.
2.3 AR EERMRK

KRR XS FR A 52, 430l %558 T Cig. PSAL
CigtPSA 3 Fi e A0 700 X 1m0 g 28 () 5 ey, 45 SR 3R B i
C g +PSA AE Ay Ak 70 sl 15 7 75 000 49 094 Wiy 5 P e g o [T
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Effects of different mobile phases on the chromatographic peak of topramezone



LERE Ul

BRARSE, S R AT (- P IR T TV [ IR S T R R R Hh e R 155 2 gk B 83

2 FMERFLZEN MRM 2%

Table 2 MRM parameters of topramezone and atrazine

ERE EYE HEALAUE R AR

siprgy  PREIE

/min Xt (m/z) /eV /eV

S 362.1>334" 30
1A

7R I8 ] 1.31 36215318 25 30

S 216.3>174.0° 17

HEIE 2:56 216.3>96.0 30 22

WCERRERET.
24 H%MxFZ
SNERIUE Bk . EoKk . HHRE RS AR T

50 mL B0, $2I8 1.2.2 FEARRTAN A IR PE TR B, 15
B 28 (AL TR B R E 4 51 0.0005, 0.0010., 0.0020.,

0.0050. 0.0200. 0.0500 mg/L HIRAFRAEAER, KR 1.2.3
SR b A T A, DARRHES AR BE (X, mg/L)FI I 1h
Y brvEh 2R, 78 0.0005~0.0500 mg/L 3t Bl N A& 5
BIKTF 0.999, BERHIZ T IEL MR RAF, FF5ILL 3.
10 75175 e B JIT XoF g 49 7 I 400 0 -5 0 s ) A 55 2 7t
R R . s R, S5 ILEE 3, A A AR
25 EMESHEEE

O3 B FOR AR RS FRESR PRI 3 AR KO
R AR B 05 AR R VA VA TS N I S B, A
TFRHEEEBESL 5 AT IEEIRAIEH 1.2.2 Jrikaiiba,
UPLC-MS/MS #5ill, 1% ¥ [R5 52 55 A0 X b UE I 25

(relative standard deviations, RSDs).

®3 2HMRHPLMTEE. BEREBMEMHFE

Table 3 Linear ranges, matrix types and linear equations of 2 kinds of pesticides

Gy HT) B9yl R i i R /(mg/kg) & B R /(mg/kg)
HFEK Y=110435.78X-6.30 0.0030 0.010
EE/S Y=190178.12X+2.08 0.0030 0.010

I i )
A Y=119467.41X+38.75 0.0060 0.020
TEAR Y=162026.08X+2.61 0.0060 0.020
HFEK Y=47793119.61X+3976.31 0.0015 0.005

) Tk Y=129147881.40X-10837.07 0.0015 0.005

I8 K
FHEkk Y=89257302.14X+36063.86 0.0030 0.010
FEAR Y=104035346.10X+24456.80 0.0030 0.010

ZERBIR, R IR 73.4%~97.8%, RSDs /N T = 4)

6.9%, F5KHMICRE N 74.2%~105.5%, RSDs /T 14.8%, # S S

BZ O eR T, RS2 BT, e NY/T 788—2018 (4%
VEMI A 255 B SEVEN ) A AObRIEER, HARZERILE 4.

R4 FUEFAFEEREERNERENR T EEERMETRE
(n=5)
Table 4 Recoveries and RSDs of topramezone and atrazine in
corn and plant (n=5)

. T e B i F5EE
AT = —
/(mg/kg) L’fﬁ RSDs/% W RSDs/%
(] 0
0.005 - - 85.2 14.8
N 0.010 74.6 3.2
7K
0.050 78.4 3.4 86.7 6.1
0.100 97.5 49 97.2 3.4
0.005 - - 105.5 5.2
0.010 97.8 6.3
E5P N
0.050 745 5.1 86.7 6.3
0.100 87.7 22 80.9 4.2

wr AT -
/(mg/kg) Mj§$ RSDs/% qu$ RSDs/%

0.010 - - 742 3.1
N 0.020 94.6 6.9 - -
0.050 77.4 42 80.3 3.4
0.100 94.8 3.4 753 2.8
0.010 - - 78.2 8.7
L7 0.020 87.5 3.1 - -
0.050 73.4 3.0 85.7 52
0.100 94.6 2.9 86.1 5.9
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