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LC/MS-MS for simultaneous determination of 4 kinds of
rodenticide residues in plant-origin food
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Abstract: To establish a .LC/MS-MS method for determination of 4
kinds of rodenticide residues in plant-origin food, the effects of differ-
ent mobile phase and purification on the recovery was studied. The
grain samples were extracted by acetontrile and then determined by
LC/MS-MS, while the samples with fruit or vegetable matrix were
purified with PSA+ GCB after the extraction. LC/MS-MS was used
for determination. The recoveries were all above 70% at spiked levels
of 0.002~0.050 mg/kg, and the relative standard deviation of the
methods were 4.1% ~9.5%. The LOD of warfarin and coumatetralyl
were 0.001 mg/kg while the other two reach 0.005 mg/kg which was
in accordance with the requirement of technical parameters for analy-
sis, with fast and simple determination and high sensitivity.
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PSA i 57 % A (50 mg PSA + 50 mg GCB+ 150 mg
MgSO,) .\ PSA i # 4§ B(50 mg PSA+50mg GCB+ 150 mg
MgSO, +50 mg Ci5)  PSA i) C(50 mg PSA+ 200 mg
Na, SO, +50 mg Cis) :2 mL., 3 E L ERRH AR F
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Table 1 The gradient elution condition
B [6] / min WA A/% B B/ %
0.1~4.0 70 30
4.0~9.0 10 90
9.1~16.0 70 30

1.3.2 Fikefr WS R, s R, B TR E
b 450 C, K%K 25 mL/min, Hi B X 40 mL/min, 43 5%
F full-scan BRI tandem #3768 AN A 030 4 Fb R
2 W) R AIE 5 - 04l R AR L2 2,

R2 AMRBROERAGNBEF. . FBEFRAER
Table 2 Detection ions and collision energy of 4 kinds

of rodenticide residues

=27l BETFOn/)  FEFGn/) R g/ eV
307.1 117.0 42
307.1 161.1 22
524.9 218.9 47

TR
524.9 250.0 37
290.9 141.0 28
290.9 247.0 21
526.0 160.9 32

R R
526.0 360.0 21

1.3.3  bn o W 0 mC W 4 i oE R AR B 4 Fb bR AR

(0.100 0 @)F 100 mL % 5 v o LAY A B 28 200 B o bt oy 3
W TAEMIACHA .
1.3.4 A Fi b 3

(D WAEEMN GRS SIS MEF PR 1 gOFf
= 0.000 1 @, Lk 10 mL ZJF$REL, iR 4 min J5 IA/NF
4 000 r/min B0 5 min, B E ALK,

(2) KB GER S AR SR FR I 1 gO i &
0.000 1 @), LA 10 mL Z i H, IR 2 min 5 LLA/NTF
4 000 r/min #.L 5 min, 2B EER.HFER 1 K. K59+ L
WG o 3o A ORI B4 AR LA
2 gijkGihwe
2.1 BEZENRAL

5% T AN TR L 3 AR A R — K (R AR EE 70 0 30) i —
ZRAE (TR 70 ¢ 30) NG — gk (R FLEL 70 & 30) %
TS B s e R VR 45 1 02 . B I 1 ), 20
BAR N I 2R B I 1) €05 [ W OB A 0 S T R . A
HRAYATE i s A . 4 Fh B 25 ¥k B 7E 64 ~ 200 ng/mL
B3 2 R AP A R R O R B >0.99, 4l
PREIBUIA A AN 2 7 3 O T A TR 2R 3] 0 A v TR LA T .
BAG SN 220 . S5 R R A ]k B 25 1 B 5T e 7 WA
555V VT T AR VR WA S A — o 200 T S Ak
B W o (HAE S BR A A AR B — T B BT 4 TR B A
A W C 1 T AR PRI, L 10 A5 B MR L (S /NDAE
BRI FF AR 2~3 5. B S BRA BRI R 3. M
3 Al TR SRR TR R R X 2 B4y TR R LA R
PR R B 468 e o HL AR F SCHRC L5 A R s B
2.2 REEHHRKL

BEH ESTIF & F R0 B3 7 A7 21 2 RS s
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Figure I MRM chromatograms of standard samples with

different mobile phases
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Table 3 Linear equation, correlation coefficients, linearity
range and LOD of 4 kinds of rodenticide residues
X RMSEE, RHER/

¥ (ngemL™") (mge+kg

ABA y=6.5X10"2+1.34>X10° 0.999 9

e [ =175 A

64~200 0.001

B y=4.8X103x+4.7X10"  0.998 5  64~200 0.005
MERR y=1.6X1052—1.2X10* 0.998 8  64~200 0.005
FEBE y=4.7X1032—2.5X10* 0.999 4  64~200 0.001

THEAT N R BUEE RS T m 5 O SO [MAH T o X il i g
T RLRR N 2O R AT I E R DB R T B T T
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FAZTE R R PE B 7 5 80 LML, 76 TR 1 28 R A
FELBRIE 1 A% e BE 2 A5 e B A B 10 5 BE 1 R 25 5% 7 L 5 4%
Il WA 6 B AR A o Al 25 S & B3 i AL 2 RT 0 R R S8
MIEEK .

Kb T K R I S 1k 2R B e BRI & B Ll o
A7 BEL 1) B2 I 0 TO AT A . B R T 9 A PSA
FEPAE R AT HE— 25 1A, 2003 45 38 [ Al #6061 5
TR R B AR 24 2 58 B s R 4 dr . R T A 3 ) A
FE T [ AH A R R AT AR FlE— 25 R R R s R IR
NGB PR TR R R R RS A
KA 4 AR AL H I R R R TE BOK A L BR. ek A AL
BRI AR AR RO A 2 . R B AR R IRUE i A Mg-
SO, IR 4 09 56 4 5B B 3 BT JLAD N & AS ) iR
W 0 Bk 0 B AT 4k . 43 PSA .PSA+C, .PSA+GCB.
PSA+GCB+ Cps, — 3K U6, GCB % F F LB 6 2, i i
FAEARAE T2 Cos 2 B 22 3 FE o 1 i 07 R R 28 5 2% o
PSA F 2 LRI G JRIRR HHLR B mEE. R
) e EE A B 5R0%F 4 F SRS AG T IR 5 R LK 4, R AT
A PSA+GCB 121 £ F- 17 101 W0 23 d5 e » 0 AL VRS T8 0 15
AR AT .

F 4 FEELE BRI 4 F R 25480 B = B &
Table 4 The effects of different absorbant on the

recoveries of 4 rodenticide residues %
ke FN S R WA A Rk
PSA 77 72 75 72
PSA RHIE A 81 81 80 83
PSA {54 B 76 77 75 78
PSA i #% C 85 84 74 77

2.4 EREMBEZE

R T B UE A Jy s 0 G B RORS L RT3 MR IRE
P I e O AR AR B L AT 6 UROTAT R IR ik Y Il i 3R
FREH W 5. MRS o H,RSD H<T10% . 7£ 3 MRE T
BN AR [ 2R 24938 2 GB/T 27404—2008 % 77 ¥ 8 A 5 A
SHUBER . SCHR 15 R 3 5 BR T R o 5 R
Horp 10 25 5% B8 L R AY IR Ol 72.6 % ~ 120 %6, AR
B 4 Tl B2 A R A G R ER O 71,406 ~95.2 %,
Il 52 R (3 AR o 90 A 25 /N
25 EREHE

KA B bR B (23 R A DU TRV Ak B A B85 B L, BT
2 ERE G TGS Rk
3 g5k

A0 HE ST T VRO 0 — R I P Ok I O A VR
P IR R N B R B L R BRUR 4 Rl B2 gk B
M5 % . ARSI H B DL 2B R BUS B ML, KSR 828

NG BUG ) PSA+GCB /N S (b B AT, 322 05 36 X A 4 TR

PR AY B 24 Bk AR DU R T T R ST, A5 S 0.002 ~
0.050 mg/kg MY1E LT+ A% B 7648 ) U Mk & 5 b (9 - 35 [



Ze5wN

2017 4% 11 9

RS AMBATEENESRRTHMFEREREEE K

Table 5 The recoveries and RSD of 4 rodenticide residues in plant-origin food

. AR/ [ R /(mg + kg™ AR b AR 22/ 7%
(mg » kg™") PN R R PN 3 R
0.002 86.5 88.4 80.5 6.1 5.2 8.9
ARR 0.010 91.2 81.0 82.6 7.2 6.1 9.1
0.020 93.0 82.2 88.1 5.9 5.7 8.1
0.010 89.3 81.3 77.3 8.1 5.1 6.1
THL 0.020 88.8 78.8 74.8 7.2 8.2 9.5
0.050 91.4 71.4 71.4 7.1 4.1 4.7
0.010 85.1 75.1 81.5 4.6 6.6 5.8
B R 0.020 86.9 73.9 85.2 8.2 7.2 4.7
0.050 88.3 89.4 80.3 7.7 7.9 9.4
0.002 102.1  101.0 95.2 5.0 6.0 4.9
2 Bk 0.010 88.8 80.4 89.8 7.2 5.9 8.2
0.020 108.2 82.4 82.1 7.0 3.2 7.7

Wy 86 %4, T8 K e 7E AR ) IR B 5 R A O 2 1Rl R R
8126, Y5 B R 7EAH P U 1 £ v B S 38 IR Ol 8306, A L
ik 4 0 DR £ R Y S 2 LR SR 92 % o A N A A e 22
PI<<10% , B3 & GB/T 27404—2008 ¢ 52 3% 35 J 2 12 11 #036
£ BAL A T OB SR F BRSO ZR . oy Yad A& il
FEL T R 00 T HE /0N o B 50 05 AR it A 38 381 285 R 43 B AN R it
3 ho AW SEALET XA Y R B AT TS W] TR )G SR 5
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