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LI Yang'?, DAI Ying’, MA Shuai'?, WANG Meng'?*", HAN Ping'?, FENG Xiao-Yuan'”

(1. Beijing Research Center for Agricultural Standards and Testing, Beijing 100097, China; 2. Risk Assessment Lab
for Agro-products(Beijing), Ministry of Agriculture P.R. China, Beijing 100097, China; 3. Beijing Center
for Health Food and Cosmetics Evaluation, Beijing, 100055, China)

ABSTRACT: Objective To establish a method for determination of chlorpyrifos and its metabolites in strawberry
using QUEChERS-liquid chromatography-tandem mass spectrometry (LC-MS/MS). Methods The chlorpyrifos and
its metabolites in strawberry were extracted by acetonitrile and purified by QuUEChERS. The purified liquid was
performed on a C;g column with gradient elution program of 5 mmol ammonium acetate water-methanol. The mass
spectrometry was carried out with electrospray ion source in positive and negative mode and multiple reaction
monitoring (MRM), and quantified by external standard solution. Results 3,5,6-trichloro-2-pyridi-nol (TCP),
chlorpyrifos, chlorpyrifos-oxon and chlorpyrifos-methy had good linear relationships in the range of 1.0~200 pg/L,
and the correlation coefficients were 0.999. The limits of detection were 0.008~0.279 pg/kg and the limits of

EETE: bt AMB 225 7 AR R IE 4 (QNII201521), 2017 4F [ AT b Ji B % 4 KU EAL T3 H (GIFP2017006)

Fund: Supported by Beijing Agriculture and Forestry Academy Youth Research Fund (QNJJ201521) and 2017 National Agricultural Product
Quality Safety Risk Assessment Project (GJFP2017006)

HRWAEE: £52, RIWFROL, MRS AR i 4 S hRiE. E-mail: ameng-001@163.com

*Corresponding author: WANG Meng, Associate Professor, No.9 Middle Road of Shuguang Huayuan, Haidian District, Beijing 100097, China. E-mail:
ameng-001@163.com



3532 B il 2 A iR A I A 4

%8 &

quantitation were 0.026~0.926 ng/kg. The recoveries at 3 spiked levels (0.010, 0.050 and 0.100 mg/kg) were
71.33%~99.43%, with the relative standard deviations of 1.51%~5.96%. Conclusion The established method is

simple, convenient, accurate and sensitive, has wide adaptability, and is easy to form standardized operation, which

can be used in the analysis of the residues of chlorpyfos and its metabolites in strawberry samples.
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FEACIEE— RN 0 R AU, e H AT At B A = A
HERZMANNZ —, haEGE, BAMA . BHmE
FKIEM, FEHTEAKR. N M. B0, 58k
Z R AR RS E AL, B A, EAE E R
AR FPELIAE] 18001, BEFEMRNA L. 10% 2B 4E ik
P, FRRLMXI M2 ARG HA TEAER, fEh Wik NI
ool b A B AR 3000 F5 0 ARPEMAEN, FEAK L S
T3 A KSR I RARIE Y 3,5,6- — S -2-FR kil
IE(3,5,6-trichloro-2-pyridi-nol, TCP)FLEEFLMTEE IR, 1T
Rtk K3 i HL A SEM A TCP A n] BEAFAE PRI R0
T [ W oK e S8 W TE AR b g R R BB A v
(maximum residue limit, MRL), MBEsE . KIREHE MRL
fHl 0.05~2 mg/kg. HAFIRR R #RHL A 5 50 W AE g
MRL {8} 0.2 mg/kg. HE, FEPNAMNCTHEEM A HACHY)
TCP AR 7 B R Ak . W . WA
T AMETED . SURBH . WREH . Bk
(4131 AHF5E 7. QUEChER ST B P <2 25265 v 1 234
W SLARER Y, Ty AR . Db . REUE R, R
LA P PR AL AR S8

2 MREREE

2.1 X5

ACQUITY =0 AH 0 3% (X (32 ] Waters A ]); Xevo
TQ = H UMATFIE(X, BCA ESIH 255 (35 E Waters 23 1);
3K30 miER R OHL(GEE Sigma AF]); 4liKHLEEE
Pall 23 7]); 0.22 um 7 FLid 8 (35 E Gelman Laboratory 2
Hl); ZHE(HPLC %%, 3% Fisher A w); R4+ Buchs
oy al); ToKBREREE (s bral, dbatfb 1)), BT 3
500 Chi#A 5 h; PSA WRRFIEDRI R 9 3R RBHH
PR D)

BEALM . HEEFRAEM . FEAEMAA . 3, 5, 6- = -2-
N BE W3 (3,5,6-trichloro-2-pyridinol, TCP)4 X} He & (4l
KT 95%, f8[E Dr Ehrenstorfer 23 ). ¥ 4 Fh Xt B
st 53 O3 TC I A Y, O D P A SR TR B A
HEAE 25 W, I W0 4R U 30 A E A [R] T 2 vk 9
HETAEW

22 LWHE

WERFREUCERERE AL 10 gORS R 0.001 g) T 50 mL H.28
RIEZIEEOE R, A 10 mL ZJEHB, #WIEPRY 1 min,
EBELEPIA 4 g BIREE, 1 g NaCl, 0.5 g B 40,
| g FEEERREN, W HENRY 1 min, L) 4000 r/min Y% 4 °C
IR0 5 min, BEH FIEW. 4 1.5 mL BRI REERS %%
A 150 mg Wi REEFI 25 mg PSA 1Y HLIEZ.0 &, WIERY
1 min, JE5JJELL 10000 r/min [UFEH 4 CARIEZ0 5 min,
W H R, 2 0.22 pm SEFLIEIR, 2 ARESOR, FRI .
23 REEH

6 3% A . Waters ACQUITY UPLC® BEH Cg(2.1
mmx50 mm, 1.7 um); EiEHGEE: 30 C; HEAERE:
4 °C; HEREARFR: 5 uL; WshA A: HEE, #shAH B: 5 mmol
ZEREOK, WaE N 0.2 mL/min; BN 1 Fos:

R1OREBERGR

Table 1 Gradient elution program

i 8] (min) i % (mL/min) A(%) B(%)
0 0.2 10 90
1 0.2 90 10
3 0.2 98 2
5 0.2 100 0
5.1 0.2 10 90
7 0.2 10 90

24 FUESKH

B PR AT % AL BV (electrospray ionization, ESI);
P B R g R B 2 RO
(multiple-reaction monitoring, MRM); & 414 L E: 3.5
kV(E B PG E T, A RE: 400 'C; K
FISIEE: 700 L/h; B FURIREE: 150 C.

3 HER5SH

3.1 BIERHREREF
i TR se e e HAC U 09 P R e s, o T 3RS
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B W B B 1 S5 REAE A 1 1 G 0 5 B R B e K
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5.30e3
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2.04
0 -
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%
0
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0151020-57 4: MRM of 2 Channels ES-
100 2.31 TIC (CPO)
5.30e6
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0
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0151020-57 3: MRM of 2 Channels ES-
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0 Time
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Fig. 1 Total ion chromatograms of 4 compounds
w2 AMLAYMMEUNRIESH
Table 2 Optimized parameters of mass spectrometry of 4 compounds
Ew PR EA 8] (min) LB A B X (miz) il AE (V) HEFLHLIR(V)
196 > 35% 15 25
TCP 1.95 ESI’
198 > 37 15 25
) 350> 96.9* 32 27
AL 2.68 EST
350> 198 20 27
334> 198* 28 28
E Ak 2.31 ESI'
334>2779 18 28
322> 125* 20 23
SR S 2.49 ESI*
322>289.9 16 23

R TR
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MR TG . SRR . K. 2R
T 225, T PSA J&55 [ B 1354 i), REA W BHE2S
WIIR . 252 W, BRI S0 i b 2 U ), A
ZET Cig. PSA. MgSO0, 3 Flgt b BRI AL AUR, 2
SERLWIIMA PSA+MgSO,, 4 Flvfb & ¥ 7E B A5 5 v iy o]
R 70%~120%2 ], F5EE5K .

120
100
;\; 80
¥ 60 " C
= u PSA
B 40 m PSA+MgSO,
= C +MgSO,

20

0

CPFM
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ARG

2 4 FME S YA TR R R
Fig. 2 Extraction effect of 4 compounds with different packings

3.4 FERZLMTEESE LR
JH A B 1.0~200 pg/L 2890 5B e VRS B VA TR,
DU e B R R AR bR, RO AR bR Rl b 2R . &5

SR ERAEETT D 4 M LA AE 1.0~200 pg/L B
FEVE IR N LM G R R AT, MHOCREEI N 0.999, AT LI 2 &
BRI 3), 0HILL 3 A 10 550 o, 4 Fh
1A YA i BR (limit of detection, LOD)FIE & FR (limit of
quantitation, LOQ)UII % 3 Fi/~
35 FAENBEBEESERE

TE LI 5 AN 7 B 0 I LA B BEREARE B, )
SN 0.010, 0.050 F1 0.100 mg/kg HITEFE K HAR
TRA PR EVE T, H B8 T gy 5 ek AT AR B AN 2 . A
IRIMKERERAS 6 A FAT, D2 PEAN ISR B o i
7 RSD, 4 Fi{b &0 IR ZRITTE 70%~100% 2 [0 (W3 4),
AR AEDR 22/ N T 6%
3.6 EPRHEEREVINE

R T I S 1 S [ 7 1 A0t o ) B, 00 e v
e, AEFEMLA . TCP M SLHFEMAY &0, 45T A
A PR X 4 R E AR

4 4

A T —Fh L QuEChERS-3 5 B FH 45 A 9 Pk
For DN B A T B AR R I W T i . BT I T IR TR
B SRS TAC B[R], O Bk B MERRE SR AR, GBI
PET™, 58 bR AL, VT FH T RERERE & rh 83 5T 0
LA P 5% B 1 53 HT

=3 ESERPMEMHEXR. RHRMEER
Table 3 Equation, LOD and LOQ of 4 compounds in strawberry

[latgy] L 2R PEVE HEl (ng/mL) AR ZRH(r) K H R (ng/kg) FE R BR (pg/ke)
TCP ¥=3.60X-0.06 1~100 0.999 0.279 0.926
BEAEIR Y=2936.33X+3352.27 1~200 0.999 0.016 0.052
BEFERAR Y=7343.49X+3600.40 1~200 0.999 0.008 0.026
FH B 57 LI Y=3144.69X+487.24 1~200 0.999 0.047 0.158
F4 4 MLEYEEE B RINEREWE R AB X RE R ZE (1=6)
Table 4 Recoveries and RSDs of 4 compounds in strawberry (n=6)
e 7 0.010 mg/kg 0.050 mg/kg 0.100 mg/kg
i IR (%) RSD(%) IR (%) RSD(%) IR (%) RSD(%)
TCP 71.33 3.14 77.13 497 72.02 5.06
BEFEM 87.83 5.96 93.17 3.78 94.58 4.90
BEAEIAR 94.67 3.64 99.43 4.10 98.77 1.85
FH LA SE 93.67 2.36 98.93 1.51 98.68 2.05
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