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Determination of Thiabendazole in Water by Solid Phase Extraction/Liquid
Chromatography — Electrospray Ionization Tandem Mass Spectrometry

CHEN Feng, ZHANG Bao-feng, HE Ping, WANG Yi-yi, ZHOU Shan, DONG Cui-wei
( Hangzhou Environmental Monitoring Center Station, Hangzhou 310007, China)

Abstract: A method of solid phase extraction/liquid chromatography — electrospray ionization
tandem mass spectrometry ( SPE/LC-ESI-MS/MS) for determination of thiabendazole in surface water
was explored. The samples were extracted by SPE column. Liquid chromatography separation was
performed on an Agilent ZORBAX SB-C18 column with a gradient elution of 0. 2% formic acid
acetonitrile and 0. 2% formic acid as the mobile phases. Electrospray ionization and qualitative and
quantitative analysis were carried out under the positive ion multi-reaction monitoring mode. Good
linearity was observed in the range of 0 — 100 pg/L thiabendazole with correlation coefficient 0. 999 2,
and the limit of detection (LOD) was 0. 16 ng/L.. At three different standard addition levels (5.0, 20.0
and 100 ng) , average recovery rates of thiabendazole in practical samples ranged from 74.7% to 86.5%
with RSD between 6. 1% and 12.9% . The method was applied to detect thiabendazole concentration in
68 samples of surface water in Hangzhou, and thiabendazole in 25 samples was detected.

Key words: surface water; solid phase extraction; liquid chromatography — electrospray

ionization tandem mass spectrometry; thiabendazole
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1290 Infinity — 6470 QQQ R AH (A3 — FR KT
BRI AL (Agilent 23 7] ) 5 Autotrace [& A ZE H {X
(Thermo science 2\ H] ) ; Milli — Q Advantage A10
7K & 4t (Millipore 2y 7] ) 5 TurbOVap® I H3h&E W%
He 4 A% ( Caliper /3 7)) ; Waters Oasis HLB [#] #H 2% Bt
/(6 mL,500 mg, Waters 23] ) .

R (3% ali, 56 [ Tedia 23 7)) ; H A S
({354l , Merck 22 7]) ;EDTA - Na, (7344l [5 254
AR A IR 7DD 5 B IR (DL gk 2k, [ 25 46 M4k
AR A PR ) o WE B RARE R Bl 7R B 45
A PR T First Standard® i AR HED) R o
1.2 BrabEfi

B 1000 mL £80.45 wm 38N U8R KEE, ImA
5.0 mL FIEEFT 2.0 ¢ EDTA « Na,, ¥ & 2 h,
50% (PR3 850 BERR K W0 15 /K FE pH {H%2. 0,
L 4.0 mL/min #3817 Waters Oasis HLB A4 (41
K 5.0 mL Y 5.0 mL &8 F /K47 AL
), 5.0 mL 20% FESR e, SR TR T 5. 0
mL FEEGEE . R R e 4 22 0. 7 mL 247,
FF BRI EZR S 1.0 mL J531 0.2 wm BFLIEHE,
Bl A KFEABESL BRI AL BE, 5 0. 45 pum J1§ 5
TR S VKRRV URORAT 00 DU RIT APf R 22 28 0 o
1.3 BiERIEEN

(6,15 4+ S F Agilent ZORBAX SB - C18 (1.7
pm,2. 1 mm x 100 mm) {6354 a0 A 4 0.2%
(A0 PR K HSW, sl Al B 2 0. 2% (4K
B0 WIR NG BEEEVEE:0 ~ 1.0 min, 10% ~

20%B;1.0 ~3.0 min,20% ~25% B;3.0 ~7.0 min,
30% ~ 90% B, i FEARFH: 10. 0 pl; 9 #: 0. 3
mL/min; B IR 10 °C;HER 45 C,

JoT i S LS 5 H B R, 22 S g T ( MRM)
B, 1 B - H ; mlf s b fin s L 4. 0 KV 5 R 7
MREE 350 °C 5 B FIRIREE : 150 C5 L (A
) :6 mL/min; JJLA ] (AR : 12 mL/min;
flfAE it i (&) :0. 15 mL/ming

2 LR
21 @ilSRERERL

6 il A P58 Y Agilent ZORBAX SB - C18 {4,
A, L 0. 1% R EE - 0. 1% HR/K \0. 2% W iR
FE —0.2% HFRK 0. 1% IR Z I - 0. 1% H R K
F10.2% HR ZNE - 0. 2% H R /K ¥ A R I ) 4
SIHTETR R TS AL, 45 RERW, DL 0.2% iR &
i — 0. 2% H R AR i S AH IR, 168 TR 52 Jo 33 o) 3
HOF WL XTFRME RO BE B e i, PR, 2L 0.2% 1
M2 M 0. 2% WK A TS FHBERE AT, SN
WEE N 10% 21 90% , 6 B Pk i 198 1T R A o V5 T
(5.0 pg/L) By S B FIm B LI 1, BT X PRI o
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=
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Fig.1 Total ion chromatogram of thiabendazole
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R, PSR P R e W L 4 B 0 AR D
MEEE T RIS EILE 1,
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Tab.1 Optimized mass spectrum parameters
Wi [ PR | EEA T | BEAE | MR T | BERERE
A J&/eV | Xt(m/z) |& 1/eV | Xf(m/z) |H 2/eV
% 202.0, 202.0,
B | 162 175.0 2 131.0 4
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pH AL BT B AR, WF5E 1
pH =247 10 Z4F T SEAEMAR MR BL, pH =2
I IE T R LA 23 T IRESAEAE , L5 B Ve HTDsisss , 25 3
&S e

SPE SEUA} 1 31 AH 2 B M Ve iy Ak B e 2
SEHUERT . 7ESEBR LRk TR i 100 ng AR ifEY)
JEE] 1 000 mL KAEH XFEL T 6 il i AHAE UM
(Waters wax, Waters mcx, Dima HLB, Waters HLB,
Waters prime HLB, Accustandard HLB) & 4E 51k 3%
R HIRFEW] Waters HLB AERCR e fd:, -2 Jinkg [n]
IRk 88.5% . 5.0 mL ZER R .5. 0 mL i
5.0 mL ZFR 2T/ HEE (1 2 1) ARG 2t AT
FOHR , 5 SR ] 2l T PR s 5 0 e, 8 7 2 Py s [l
Wi, 15 93.6% o

ARG AT RE 23 5 W Waters HLB 4% (6
mL,500 mg) 5 B ASCR , PRI o 1 ME T 2R 119 25 125
PRFRPADRAIE 7 6 0 [l e AN [R) 4R FRL (100
200,500,800 .1 000 mL) FAH R B (10.0 pg/L) %
T, BT S 3 S T R o0 o e A R R S A
Waters HLB A1, 4R J5 16 M 95 W B A4 0 17 0, 1000 7 e
REFEICA . G5 R, A KRR 100 mL 3
JnE] 1000 mL, [FISCREEARTEE , FBEINGAR KA,
SRR T 75% .

AL B i i A1 R T R B e 5 LA B
U4 4 FPYENL (PET (PA (PES Fl PTFE 4 5t ) #Y 18 1o
AT 6 A bR SE 50, 45 RS ] PTRE JEIEAE
AR IBE T T YT N 97. 8% i R bRt
2.3 FIELMSEEFK H R

i i W T R B B Mk B0 0.,0.5.1.0.2.0.,5. 0,
10.0.,20.0.,50. 0 F1 100 pg/L MR G bR UER I, VA
WA TET AR B iR P s R AR E I 2 . S5 SRR HATE O ~
100 pg/L EH NEKIER R B U, HERB r A
0.999 2 Rl 7 4~0.5 ng/L BB AR K AL ST
SIS B AR EAR 25 S Boder R A5 R
HHBRA0. 16 ng/L, Kl T FRA 0. 64 ng/L,

2.4 HERBEENMERE

£ 1000 mL i1 K 52 FRAE il o 23 B ES 0 3 4
JbR7KF-(5.0.20.0.,100 ng) WE R RARHE, B0
FRKEEAT 08T 6 A INARAE , T3 RIS S FIAR X AR
Hef 22, 25 R AR 20 I AR s = s K
AmIIE 3 T4, 7% ~ 86. 5% , AH XS bk HE (i 22 1y

6.1% ~12.9%
R2 FHEREEMERE

Tab.2 Method precision and accuracy

{%K/Ti 5%%; W T R 5 45 SR /g %ng q}ﬁ](ng/a
0 | 5.0 4-6’33.88,’33..25,3.5, o |
0 |20 1157.94’,1175.58’,1164.55’ 6.9 81.3

2.5 LBREEMST

o I L T VI A 3 - -3 = A 1 A U 1 W E |
(20191203B66) 37 #,2019 4E 3 H—2020 4E 4 A,
SRR T 68 AN F KR R _Ead Iy ik
DK A BETR 2 5 i, 25 R WL AE 25 MRS PR
FUARYD K R0k 37% , Kt R i o s i Rk
9 0.17 ~8.65 ng/L, ¥I{H K 1. 15 ng/L. &2 K
B KRG T R L, W E R 0. 85 ng/ L,
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Total ion chromatogram of a surface water sample
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