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Simplified Method for Determination of Atrazine Residues in Corn and Soil Using QuEChERS and UPLC-MS/
MS
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Abstract: A rapid method for the determination of atrazine residues in corn and soil was established based on matrix solid—phase dispersion
and ultraperformance liquid chromatography—mass spectrometry( UPLC—-MS/MS ).The sample was extracted by acetonitrile and then purified
by praimary secondary amine (PSA ).The atrazine residues was analyzed by UPLC—MS/MS under multiple reaction monitoring mode.The
qualitative results were obtained based on retention time, the precursor ion and two daughter ions, and the quantitation results were on the in—
tension of the characteristic 216>146 ion \m/z 216>174 ion and m/z 216>96 ion. Average recoveries of atrazine in soil and corn samples were
found in the range of 77.01%~112.62% at three spiking levels from 0.005 mg-kg™ to 0.5 mg-kg™ with relative standard deviations of 2.23%~
8.43%. Limits of detections of atrazine were 0.39~0.91 pg-kg™,while limits of quantifications were 1.33~3.02 pg -kg™, respectively.The
method is simple and suitable for the routine and confirmation analysis.
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Table 1 Precursor ions and product ions of the atrazine in the

positive ion mode

BET TETma SEFLREN  RERBE/V
1 216 96 38 20
2 216 146 38 20
3 216 174 38 17

W, B 4 CHFARAE . ERRRS IS BARERE 2, Pl
R U E 4 0.005.0.01,0.05.0.1,0.5.1 mg-kg™ AY3%
FHARER R R
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1.4.1 3RS

PR MERRFREC AR 10 g F 50 mL HLIEE
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mL Z 5 G HERIR S 3 min; A 4 g oK MgSO, Fl
1 g NaCl, BIZ13%7% 1 min JG7E 5 000 r*min! FE.L 4
ming

Hik: BEIEW 1.5 mL A B4 50 mg PSA,
200 mg To7K MgSO, 4 2 mL 3810 AU E BT, 1R
BE 1 min;4 000 remin” S FB.L> 5 min, FHFRT
0.22 pm BHLRIET B shiFFei T, 7500,

1.4.2 HHYIREG ST
PRI MR AR IURY B B F KR FPAE S 10 g F 50 mL
HEERL.OEPIA 5 mL ZE18KE, BIA 10mL &
5 G ABIEALAI 9K 3 min J5WelRIR% 3 min; LA 4 ¢
Jo/K MgSO, F1 1 ¢ NaCl, WeiRdRyr 30 s J57E 7 000 ¢+
min™ T B> 5 min,

TEGFR B R EARE i 10 g F 50 mL HLZE
BLET, A 10 mL Z8F, liEiR k% 3 min; A 3 g
NaCl, EiB¥EY 30 s /I5EE 7000 r*min” FE.L> 5 min.

HAk: BETW 1.5 mL A 25 mg PSA.S
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0.22 pm AHLRIEET B shiFRR A7,
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Table2 Theregression equation, correlative coefficient, LOQ and LOD

PR FRA B th BR/ B (Ao B/

Fedh T

s pg-kg g kg™
+ y=107.71x-2 009.4 0.998 3 0.54 1.80
EKFT y=119.77x-2 036.9 0.999 0 0.91 3.02
EKE y=143.912-69.953 1.000 0 0.90 3.00
BRIbRHES: y=127.13x-476.44 0.999 3 0.39 1.33
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(AU L34 5 (0.005 mg-kg™) 5 (BB ERFTHER (0.005 mg-kg™) 5 (C) - HEHEFRARME R (3% 181 (0.005 mg-kg™ )5
(D) EAFF LA R E35E (0.005 mg-kg ™) ; (E) 1355 15 (F) EKRFF25 15 (GBI EARAE 7 (0.005 mg-kg™);

(H) EAABLEE FARYE S (35 7 (0.005 mg-kg™) s (D EAHKAE [ 5 (1)F5 FBRUER (3518 (0.005 mg- kg™ (R B I A]=2.21 min)
(A)Spiked soil sample(0.005 mg-kg™); (B)Spiked cornstalks sample(0.005 mg-kg™); (C)matrix—matched standard of soil(0.005 mg-kg™); (D )matrix—
matched standard of cornstalks(0.005 mg-kg™); (E)black soil sample; (F)black cornstalks sample;( G )Spiked corn grain sample(0.005 mg-kg™);
(H)matrix—matched standard of corn grain(0.005 mg-kg™); (I)black corn grain sample; (J )the standard of atrazine(0.005mg- kg™, t=2.21 min)
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Figure 1 Chromagram of atrazine in sample
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9 MRL {B4E 0.1~0.25 mg-kg™ Z []", HRHE35 L
TE LC-MS-MS [ b &, 7E 0.005~0.5 mg kg™ 15
B HET 3 MERIKE, 8K FEREE S,
15 2125 Pl 24 i s o [ e 5 AR AT HE A 22 (RSD) ),

WA 3. mEIALURS, FEENFHEERS
77.01%~112.62% , 355 ZHCN 2.23%~8.43%, %FR
ROTN I ELRCRIZS (3 BB E LA 1o DRGSR E
0.005 mg-kg™ IIASIN I A1) (3 EI HEAT BT &, 107
HE RBE SRR (558 3 5 10 (55, #4
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Table 3 Average recovery and relative standard deviation(RSD) of atrazine in corn and soil samples(5 replicates )

R AR RO E AN F S
mg-kg 1 2 3 4 5
ot 0.005 11691 103.93 105.44 100.00 109.36 107.13 5.99
0.050 115.46 114.00 108.27 109.94 11542 112.62 2.94
0.500 95.63 92.83 85.89 98.26 90.02 92.53 5.20
FERHE 0.005 79.19 73.86 73.97 79.46 78.58 71.01 3.69
0.050 86.95 94.03 89.69 98.43 97.03 93.23 5.20
0.500 88.32 85.25 88.37 89.43 91.39 88.55 223
FRFF 0.005 107.04 89.83 100.00 89.42 94.04 96.07 7.77
0.050 89.13 95.77 92.80 94.00 100.31 94.40 435
0.500 93.34 80.32 96.09 95.57 82.51 89.57 8.43
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LOD 7 0.39~0.91 pg-kg™,LOQ H 1.33~3.02 pg-kg s
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