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 E: B8 R B AE BORAR % - A R T AR N R PR L BB 1) e SR B RIR T H o [ B A
MIrke Fosk  BEMR I HPMEAYZ 50% NG KERAREG 3% BH /KBS 4 HP XBridge™ Cy HEE 4,
BEH C g (O REFE 5>, FHBSRUKBEBE VR, — 3 DURRAT T3 S 55 1F B8 AU R AL B, S DL T M i 26
PeEi, R U AR BN ER 0.2~50.0 png/kg, FHC R r7>0.99; FEIA . KRR P bR
E SRR AM0 0.2, 0.2 F10.5 pg/kg, BA HLAYE R 510 0.5, 0.5 A1 1.0 pg/kge 3 MRk 1-F-2[ml
WKy 75.6%~104.9%, AHHXIFRIEMRZE<20%. 4518 50 A MRIIE AR, 207 e | fii s . RS, &
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Simultaneous determination of dichlorvos and trichlorfon in food samples by
on-line solid phase extraction liquid chromatography-tandem mass
spectrometry
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Control and Prevention, Beijing 100013, China; 2. Beijing Research Center of Preventive Medicine,
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ABSTRACT: Objective To establish a method for the simultaneous determination of dichlorvos and trichlorfon in
pork, ham and bacon by on-line solid phase extraction liquid chromatography-tandem mass spectrometry. Methods
The target compounds in the samples were extracted with 50% acetonitrile water solution, and the supernatant was
diluted with water and enriched on an HP XBridge™ Cg column, the components were separated on a BEH Cig
column, and eluted with methanol and water in a gradient manner, the data were collected in a triple quadrupole mass
spectrometer electrospray positive ion mode, and quantified by matrix matching external standard curve method.
Results The linear ranges of dichlorvos and trichlorfon were 0.2-50.0 pg/kg with the correlation coefficients
r*>0.99. The limits of quantification for dichlorvos were 0.2, 0.2 and 0.5 pg/kg for pork, ham and bacon, and 0.5, 0.5
and 1.0 pg/kg for trichlorfon, respectively. The average recoveries at the 3 kinds of spiked levels were 75.6%—-104.9%

EEWE: HE AR EE S HU1736201)

Fund: Supported by the Key Project of National Natural Science Foundation of China (U1736201)

BEEE: A, L, RIBEIE R, EEIIT O A AR I 5 iE . E-mail: arnold_jay@163.com

"Corresponding author: YIN Jie, Ph.D, Associate Professor, Beijing Center for Disease Control and Prevention, No.16, Hepingli Middle Street,
Dongcheng District, Beijing 100013, China. E-mail: arnold_jay@163.com



7134 B dn 2 4 R R I A 4R

12

and the relative standard deviations were less than 20%. Conclusion

Compared with the existing detection

techniques, this method is rapid, simple and sensitive, which is suitable for the simultaneous detection of dichlorvos

and trichlorfon in pork, ham and bacon, and provides technical support for the detection of illegal additives in related

foods.

KEY WORDS: pork; ham; dichlorvos; trichlorfon; on-line solid phase extraction liquid chromatography-tandem

mass spectrometry
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Ultimate™ 3000 UHPLC XU —JGil# = FE M (3% R 58
(BL & DGP 3600M X = JTHf % . SRD 3600 ¥ I 2L F1 N &
BEAHL. TCC23200 AEIRA, WP~ 6 I’ . 3000RS #EAE
L Ay g, 956 DIONEX A F]); Xevo™ TQ-S
= H DURL AT S B T A (36 [E] Waters 23 H)); AL204-1C 434
K-t Mettler Toledo 24 7]); X-22R B NAZHRE.LILE
= Beckman 73 H])

HEE, ZiE(igai, FE Dikma AF]); HFRRGEE
KT 98%, KHE Sigma 2Aw]); Fsk MG E H (4l
KTF 98%, fE[E Dr. Ehrenstorfer /A rl); #A4li/K (HLFH R
4 18 MQ-cm™, Millipore ¥ 4K HLHIE)

1.2 PR RECH

FEOMPRIGE R EECR AR S 10.0 mg, S HIE T
10 mL FREF RO, FHH BRI E 2, e, ik
1000 mg/L MFRAERSE S, REG, —18 °C {17 K E L
FCFT BRI A A WA 100 pl 22 10 mL 25 H i, H S
ER, B 10.0 mg/L B A PRME PR R, L,
~18 °C 17 o W FHRPKHR A PR EHR R 10% 216 K B
S M B
13 HmiE

BUTT BN JOBR . BERRE S BET T30, FRIC 2.0 ¢
F 50 mL SR E LA, A S mL 50%H L K#,
WHEIR ) 30 s, BAIREL 15 min, 48)5 T 0 °C. 10000 r/min
B0 10 min, B 0.2 mL FHEREH A, 0A 0.8 mL KIEA) G
FE
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1.4 BIEFRIEEY
= CHE o FEVRAE €431 5 45 A HP XBridge™ Cg A
(2.1 mmx30 mm, 10 um). 4 ACQUITY UPLC™ BEH

Cis (50 mmx2.1 mm, 1.7 pm); FEE: 40 °C; PIEE RZRHEH
TANAAHR: A FCAHEE, B AHOROK, BREEVEBAR P ANER 1
JR, HERERE 100 pLo 23843 B AR €08 (B 4a il

F1 W= REEERDEREFMG

Table 1 Two-ternary liquid chromatography mobile phase gradient conditions

HER VikiTE S
AfAl/min 333 /(mL/min) A% B/% i /(mL/min) A% B/% BRI EHARTS
0.00 1.00 10.0 90.0 0.30 10.0 90.0 Ik
2.00 1.00 10.0 90.0 0.30 10.0 90.0 R
3.00 1.00 100.0 0.0 0.30 10.0 10.0 R
7.00 1.00 100.0 0.0 0.30 70.0 30.0 R
7.10 1.00 10.0 90.0 0.30 100.0 0.0 Ik
9.00 1.00 10.0 90.0 0.30 100.0 0.0 BiRis
9.10 1.00 10.0 90.0 0.30 10.0 90.0 iR
12.00 1.00 10.0 90.0 0.30 10.0 90.0 Ik

TE: A Fll BRARWERRGM W AE, Hrb A #H PR, B MK

G 1 Waters 2 6] A Masslynx 4.1 #F#Hl .
B RIS B 1R 1E B T (electrospray ionization, ESI+)
B B R 1.5 kV; BRI 100 °C; BLya iR
Ji: 300 °C; LA 800 L/h; HEFLA i E: 40 L/h;
MEAEEE R F7: 3.1x107 mbar; 22 5 Wil (multiple reaction
monitoring, MRM)&HCR LS. M HIRYIM BTG RES
B 2,

1.5 EMMES

Fdl R B AR LA 6 G A B3 Bt ) 5 R 1 s o € 13
U (10 £ B I ) 20— 3K, A Ab 5 ) 1) B0 1 5 A 20
B, HIRINALES 2 X7 2). Frllfbaite s+
A B 7 R A R L RCR T45 T 3 (SIN=3), EREE
F I B TSI A E 1 EL N K 46T 10 (SIN=10),

KH Waters Masslynx Fs b FRECE AL 38 B, MR B
B ARk G4 B 1 Dbt (i) B 0 TR S 58 (RS S8 L6 B 33,
5 LA 3 01 10 R4 IRk B2 43 ) 2 S Jr ik Rt PR 2
B FIFABRUE I SEPRpE S BARtb B ik T e &

2 HERE5HH

2.1 MBEFHHML

2,11 REAHKAHA
TEFNTESPIRE T, 20514 0.1 mg/L (B i 2 A e

B IE B AR A T S T T L E B K

7B 0. G55 ERW 2 Ml b iE B T

(M+H]"F B fe v, e A Sy B 7 HEA T R 3675 A 5,
I HEALRLE . RERERE R SF SR T Tk, K24 T
2 PG W i B A AT

F2 BERMEE RSN &G
Table 2 Mass spectrometric detection conditions of dichlorvos
and trichlorfon
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259>109 16
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2.1.2  AshAFA A

AWFFERS 73 A 5 U Sl A B AL T T oA, BT
SRS & TR S A 2 Fh B &9 G351 s 5
SEPERTRZIR, 73509 P EE-7K . HTEE-0. 1% RK . ZJ-K
CIE-0.1% MK (K 2), AIFAREEE LR 1 246 AF
Tt Rm T AP, BB RNE S8 T ik
Fo HEDN A AT BEE B 25 TR, e fe dE I
I BH S 5 O A (o 7 B9 B R U, AT i 5 g
GRS TR, AR 2 Fl BT i O B i i) JL-F- 5
SN, {ELF E-0.1% FY R 7K A ey o7 fELAER T - AR A A%
IR HY - AR AR i Sl
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Fig.2 Total ion flow chromatograms of dichlorvos and trichlorfon
in different mobile phases
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1o SHHTIE BT S —3, FELR AR BUR G F Ao
BIAIE K . ARWFSTT L TR IR G 3] R AL R
PEBLT 2 b H AR IR AR, A5 3 R A
IKEEW(5%  10% . 15%), RILHBERTTEY 2 min B, &OE &
1 3 Rl LA AR LR A1 T IBISCR 531 A 28% . 78% 11 83%,
FURULIITE 80% LA |, BRIIERE 10% H /K VE D WIaaHh
IR TRIR 2 mine PRI B b (14 % 40T TR] 2 52 i 7R 2k [ 4
BRI E RN R, AR, S5 BmYARg
FEAVE TR, BIBCRIRIE; 14 0 S Al B AR A B i

100 ra oA @B aC oD
e = &=
CSTE| e
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E :i:i :1:3
= L E
e e
L el 1B
[/65¢5S HER

Wz, RO APFFELL 1.0 pg/L 1 10% HH EEK R ]
HOTRPS R EARE, RIS BOEE B 6] 5 min,

2.2 REVFEHEIMRAL

AT ECE AR | BE i A A, R L
H&, AHFESBIEANE . 50%LMEK . HEE. 50%H i
K 4 FPE MO RE S A TR I PRI 2 g JOBRFES:, IndR i
10 pe/kg, 4N 1.3 FrR AT AR, REFPEREGA RIS 3 A
1T BOERRBOR RN E, 43517558 1 T34 Il 5 Fn ik
g 1K B S =R = /N Wy B W e £ i 5l O B g U
BV S A WO T AR Ul E S 8RR, 7
Pres R (B 3)2RH 4 FhHR IR FORCE RIS A B 4 sk
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#1502, 0.5, 1.0, 2.0, 5.0, 10.0, 20.0 1 50.0 pg/kg.
1.3 PIrkkb S, 78 FR PR R S T HEA T -
SE B IR TETRLCY) M DA AR A i v 443 1 5 R (X,
pe/kg) MREALBR, 2l TAEHZR, 228k mlIH AR AH &
RE BOBCERAERE A BRI PR i 2t L4 SR
0.2~50.0. 0.2~50.0 FI 0.5~50.0 pg/kg, HCE B4 5K
0.5~50.0. 0.5~50.0 Fl 1.0~50.0 pg/kg, HERE(DKTF
0.99. FEECEAEIEIA . KRFIE P A E BEBR 4T3 0.2,
0.2 F10.5 pg/kg, At FRAM5124 0.07.0.07 F10.15 pg/kg; &
ARG KR A i R 5 0.5, 0.5 Al
1.0 pg/kg, KB40 0.15, 0.15 F1 0.3 pg/kgs
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Fig.3 Recoveries (a) and matrix inhibition rates (b) of target compounds in ham extracted by different solutions (n=>5)
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24 FHERRBWERIEEE

SY BRI 3 FhILT 2.0 g MAGE A TR A PR, 15
FERPASIERIRE H 1.0, 5.0 1 25.0 pgrkg, BNHREE 6 T
11, AbFRSS FALINGE . B 4 25 T ARUEIROR R IARAE b
FYTELR AR AL BORAR (3 B E, T2 ds i, T
LR AMZER S, FrLbzZE Y BRI PR Rl L 2 4t
Ja o FAFETARbRIE IRk LU B, PSP il K A
S AR 2 (relative standard deviations, RSDs), {13 3 FiR,
EECEAE 3 AR KR 3 FhIL A IR
79.9%~102.5%, AHXTARAEIR 225050 16.8%, BUA WAF-H
IR 75.6%~104.9%, FIXTARAERZE/NT 20%.
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BUGRTEIE 1.3 Frd b SR Ab B, 752 A A BOGRUH (G35
FRIBR T I I R « 5 SRR I PR A ARG F AR 54,
A1 Gy KBRS I B, W 3.61 pe/kg.
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4 88 HeH 8] /min
8.31
< 100 221>109
S 1.18e5
i
+H_
E 0I:u...I....I....I..4.IJLI||||I
4.00 6.00 8.00 10.00
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T ar FRMEREAL 2 ug/L); b AR KBRAE (5 ng/kg).
[ 4 BRAERe s FIAR JORAE i b H ARG B 2 AR A BOROAR (3i rii [4]
Fig.4 On-line solid phase extractive liquid chromatography mass spectrometry of the target compounds in a standard sample and
a spiked ham sample
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Table 3 Recoveries and RSDs of trichlorfon and dichlorvos in 3

kinds of food samples (n=6)

~ S 1] .
=] PN j][”:/]VJ(SF . *ﬁXﬂLﬁ‘{Eﬁ%
#un L&Y qj[?{
/(ng/kg) 1%
/%

B 1.0 89.5 142
5.0 88.9 16.8
25 102.5 15.0

A
A H 1.0 92.9 16.1
5.0 90.3 8.8
25 84.1 9.2
B 1.0 93.8 11.6
5.0 79.9 14.4
25 95.0 5.1

P
aE 1.0 75.6 9.2
5.0 104.9 19.1
25 80.9 12.8
B 1.0 94.3 7.5
5.0 90.8 6.6
25 94.4 11.5

JiFs A
FgEpEy 1.0 103.7 8.5
5.0 97.9 10.1
25 87.7 13.1
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