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Abstract: Objective: To establish a LC/MS-MS method for sim-
ultaneous determination of 11 rodenticides in meat. Methods: The
sample was extracted with acetonitrile, QuEChERs extraction
salt packet was used for purification, and liquid chromatography-
mass spectrometry for qualitative and quantitative analysis of 11
rodenticide residues in meat. In this method. 0.05 mol/L ammo-

nium acetate aqueous solution and methanol was adopted as
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mobile phase elution, with positive ion mode scanning for electro-
spray ionization. The external standard method was adopted for
quantitative analysis. Results: The standard solution showed a
linear relationship in the range of 0.2~100.0 pg/L, and the cor-
relation coefficient was greater than 0.99 with the method quanti-
fication limit 0.1 pg/kg and the recovery rate 60.2% ~119.3%.
The relative standard deviation was less than 20%. Conclusion:
This method is suitable for the detection of rodenticides in meat
and meat products, and can provide technical support for timely
response to food safety risk events.

Keywords: meat; meat products; rodenticide; high performance

liquid chromatography-tandem mass spectrometry
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Table 1 Information about 11 rodenticides
& CAS & 4 F Iy F ik
ERENT 56073-07-5 Cy1Hz, Oy 444,52
R 82-66-6 Ca3 His O3 340.37
WHEHE  66-76-2 CiyHy2 05 336.29
TR 28772-56-7 Cs0 Hzs BrO, 527.41
R R 56073-10-0 Cy1 Has BrO; 523.42
A BT 5836-29-3 CioHi5 04 292.33
LR 90035-08-8 Cy3 Hys F5 04 542.55
A B A 3691-35-8 Cy3 Hi5 ClO; 374.82
2 BU 83-26-1 Ci Hy, Oy 230.26
LRI 81-81-2 CioH1504 308.33
SRR 81-82-3 CroHy5ClO, 342.77

BE237H [ 2021 £7 R | R@SH

QuEChERs #£Ht £ 1 (6 g MgSO, .1.5 g NaOAc) ;
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1.3 FHik
1.3.1 pRUEm W AECH I MEF R I 1 mL B2 AR &
PRUEVS IR T2/, 8 A E 10 mL, B3 R 5% R
BC BT v 50 O Y B
1.3.2  FESET AL 2

(1) $EWGR : o3 AL SR ER . L BR TR S NG PR +
ZRAMEBE Vg + Vogwg =3 ¢ DT 28 8 d A 42
WA

(2) H b7 HERER 42.(6 ¢ MgSO, 1.5 g NaOAc) ,

(3) ¥ {6 7 ¥ ¥ £ QuEChERs # W 4 {3,
QuEChERs 4 fb b fu . ip P AL 5 SPE /M E (k¥ + SPE
ANEE 4 Bl T 2, DU 7 24 AR I DL B HR R IO
TR RE SR VE S B [RTE 8 IBOA [6) it JAS [R) 0 A% 119 LA PSA
H B0 ) QUECKERSs #4543 i SINQUEChERS(2 g
Na, SO, +0.6 g MgSO, +90 mg PSA+ 15 MWCNTs) .
Wonderpak QuEChERS SPE (900 mg MgSO, + 150 mg
PSA) il Cleanert MAS-Q (50 mg PSA + 50 mg PC +
50 mg Cis +150 mg MgSO,) #1751k .

(4 LA Tr 2 R AR 2.000 0 g L IMA L
i 20 mL, JOKBRRAN 1 g, IR 30 min, 8.0 E1E
W EEIRY A LI WL50 CRWESEE 10 mL, inA
QuEChERs # B A HE 1 min, UL 2 mL FEELE R, A HL
b3 LB U= ] I e O i A i 1
1.3.3 A4t

(1) & AH 3% 4% fF 43% K 2 Hypersil Gold Cig
(100 mmX2.1 mm,3.0 pm); i 0.2 mL/min; FshAH A
9 0.05 mol/L Z W2 ¥ KW it AR B g B, Ao B2 0
FE 2.
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Table 2 Gradient eluted program

fif [] / min WA A/ % AR B/
0.0 80 20
3.0 10 90
7.1 80 20
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(2) JRPEAMF Wi B IE 3 2
(MRM) ; B %5 B He 2 500 V5 1% 5 B 41 48 1 & 500 °C 5 4
B I] 34.712 s, %S ELE W 3.
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Table 3 MS parameters of 11 rodenticides for
MRM mode

o IS THT PR il 48 <,
(m/z) (m/z) JE/V e /eV
SREET 443.2 135.1/293.0 229 34.7/34.6
BB 339.2 144.6/167.1 155 23.3/24.0
WELZER  335.0 117.0/161.0 80 41.5/14.8
TR H R 525.2 250.0/272.8 274 36.6/36.8
RER 521.0 135.1/187.0 205 38.0/37.4
2 Bk 291.1 247.1/141.1 79 27.2/21.8
R B P 541.3 161.0/382.1 225 36.4/24.5
SRR 373.1 145.2/201.2 153 25.2/22.1
A R 229.1 116.0/172.2 124 35.5/20.2
SN 307.1 161.0/250.1 136 19.4/22.5
AARRA 3411 160.9/283.9 142 20.9/23.8
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Figure 1 MRM chromatograph of 11 rodenticides
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Table 4 Matrix effects of 11 rodenticides in different matrix

i REw R WEER REE RER O ARB O EEE &ARm SRR Rk SRR
pEAA| 0.99 1.09 0.93 1.03 0.96 1.03 0.95 1.03 0.95 0.94 0.95
LS| 1.02 1.07 0.92 1.04 0.98 0.92 1.08 0.95 0.92 0.92 1.03
W 0.92 1.07 0.97 1.06 1.06 0.94 0.93 1.09 1.04 1.03 1.08
R5 I HRAKRBHEEFENEXRY
Table 5 Calibration equations and correlation coefficients of 11 rodenticides
& By MHALRE | &Y LM LIPS
RS y=10 696.50—10 799.8 0.994 8 | 8 ER A y =42 336.90—34 415.4 0.998 1
% y=12 035.7x —6 549.2 0.994 3 || 4 KA y=7093.0x—11.2 0.998 2
WFEEE  y=10 059.4x+1 010.2 0.990 1 | XEE  y=4 008.20—759.4 0.998 1
TR T y=06 293.5x—8 229.8 0.998 3 (RPN y=237492.2x—24 108.1 0.997 8
R R y=23260.8x—5 251.2 0.994 5 AARR  y=70111.920—43 193.0 0.998 5
7 Bk y=21604.4x—10 897.2 0.998 2
*6 ARIIHRARBENERERIIBEE
Table 6 Recoveries and RSDs of rodenticides in meat (n=3)
e nbr it/ X5 A R P
E - X - - -
(pge kg R/ Y% M RRERZE/ % R/ % MXE AR DR 22/ % B/ % MR AR AR 22/ %
0.1 85.5 12.1 70.8 9.5 79.8 14.3
SR 0.2 81.0 9.8 77.3 6.9 83.1 12.1
1.0 84.5 14.1 81.0 11.7 80.3 10.9
0.1 60.4 9.4 107.4 9.6 70.3 15.3
U 0.2 72.4 14.3 98.5 12.5 90.5 9.2
1.0 81.4 11.3 90.4 10.1 87.4 10.4
0.1 67.2 14.3 82.9 9.9 84.8 12.1
W R 0.2 75.3 12.0 78.4 16.1 90.7 15.5
1.0 77.6 16.1 88.2 13.2 85.4 12.1
0.1 90.2 13.2 72.0 11.2 81.4 10.2
TR 0.2 87.6 14.1 89.3 14.3 80.3 11.3
1.0 90.8 11.5 79.4 12.3 81.2 9.8
0.1 60.2 12.3 60.5 13.4 76.7 8.3
TR R 0.2 77.1 11.3 68.3 7.3 79.1 10.1
1.0 70.4 12.5 66.9 3.4 89.2 12.3
0.1 104.8 10.1 93.2 7.9 94.2 9.3
2% Bk 0.2 93.2 8.5 110.2 10.3 98.5 6.9
1.0 95.5 9.9 76.9 12.0 90.2 10.0
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26
o Tz &/ X R 4
" (pg kg™ MR/ % M FRMERZE/ % R/ % FEXE AR 22/ 2 IR/ % MR DR 22/ %
0.1 65.2 10.2 68.4 9.8 71.5 10.2
oL R 0.2 76.6 11.4 89.2 10.3 81.4 11.3
1.0 79.3 8.2 77.3 11.2 80.9 12.5
0.1 95.8 12.1 114.4 10.3 90.4 9.3
A R 0.2 91.3 7.7 93.2 11.2 89.3 7.4
1.0 93.3 4.3 90.1 12.1 90.6 10.1
0.1 67.5 10.3 69.9 9.6 75.5 8.4
A B 0.2 78.2 9.3 79.3 8.3 78.4 12.2
1.0 89.4 11.0 83.2 10.4 77.2 11.8
0.1 116.3 8.9 118.2 13.6 105.6 11.2
LM 0.2 104.1 9.2 102.3 17.2 98.4 13.4
1.0 113.0 11.3 88.1 10.2 99.3 9.3
0.1 111.7 10.9 119.3 9.8 110.4 5.5
AARRA 0.2 109.1 11.1 88.0 9.9 119.2 8.0
1.0 113.2 12.1 109.2 10.1 87.8 15.8
YRS 8 B <20 %, icide[J]. Occupation and Health, 2015, 31(2): 276-279.
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