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Determination of carbendazim and metalaxyl in vanilla by ultra
performance liquid chromatography—-tandem mass spectrometry
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Abstract: An analytical method was developed for the determination of carbendazim and metalaxyl in vanilla by using ultra
performance liquid chromatography coupled with tandem mass spectrometry (UPLC—MS/MS). The pesticides were extracted by acetonitrile,
and cleaned up by carbon/NH, solid phase extraction (SPE) column, then quantified with multiple reactions monitoring (MRM). The limits
of detection (LOD) for both pesticides were 2.0 pg/kg. Calibration curves exhibited good linearity over the concentration range from 10.0
to 500.0 ng/mL, with their correlation coefficients above 0.99. Average recoveries for carbendazim spiked at 3 levels ranged from 84.2% to
100.3%, with a relative standard deviations(RSD) range from 1.3% to 5.4%. Average recoveries for metalaxyl spiked at 3 levels ranged
from 80.4% to 100.0%, with a RSD range from 1.7% to 6.2%. The developed method was sensitive, rapid and reliable. As a result, it can

be applied for determination of carbendazim and metalaxyl in vanilla.

Key words: UPLC-MS/MS; carbendazim; metalaxyl; vanilla
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Waters A 8} ; ACQUITY_ UPLC™ BEH C (2.1 mmx 100 mm, RRERAE H 20mL B E-ZFFER  HEHHN 1 7#8/s,18
1.7 pm) %4 M B £ E Waters A 8] ; AR EHIKE SR AR TR IBES 3SCTFHRHBET, A 1.00 mL
FZEBUHE (500 mg/omL) , W B E H LB LA A B a8 B KR, RBE, of 0.2 pm FLIEAR, ﬁumw
KV, B B AEEHIEAS AR B0V, WE LIBRS 123 B H L4 UPLC THELRME. wishH A NH
Rl ER) BRI, WE LB UEEEEARAA, B2, Mzh# B A& 1 mmol ZBREZAI/KIEW ;AL 1R . 35T #
1.2 RBEF* B IEE . 10°C, A .S uL; i # :0.25 mL/min, B E
121 irgpEianiid HETEANHFERRESHEE VAR L% 1,
S P il MK BE R 100 pg/mL TR S AR 25, 7E-18C o
BOCARAE, AN 3 F L ¥ R BRE B 4 T 0 3 *1 RERRER
(FEE-K AN 11, FTEBEBRREE X 10.0.20.0. (Hi{f) NCT AR B(%) B 1 7 1L 2R
50.0.100.0.200.0,500.0 ng/mL i) 2 51 I8 & bRk i L, BLAC 5 00 900 -
BLA . 1.0 30.0 70.0 6
122 H&HT4E BREE2ZTE(A200),HTEY 3.0 70.0 300 6
R T B RN P B 6 o e - .
AR S, F B T #F, BRES5.00 g ¥ T 50.0 mL X 4.5 10.0 90.0 6
N ZEELEP,MA 10 mL Z 5,87 15 min, B /S 2.0 10.0 0.0 6
yaryy L HLHLL 4 000 r/min B EE L 5 min, ¥ LIF R E
BEEmEE T, BEEMA 10mL 208, EEER 1K, ESI-MS/MS TAE&M . EBE FHEE; E4ERE.
é"r J:r%ﬁ” WP 35 CTF®EET, MA 2 mL 3.00 kV; BRI S IB B .350°C ; BB F S & 900 Lh; 8
B (IR FLEL A 1:3 Tﬂ)iﬁﬁﬁ el ERIEER fLRWME 50 L/h; BFIFREE.110C; REES<AHE0.21
a‘*ﬁzzER/M i SE FH 6 mL EiEie, REMA L  mL/min, MRM 4t B S 50UL R 2,
X2 MRM o HeIHRESE
% BEEE(min) BEFR  BEFwe) BRLRENV) FEF I(mk) HEERE FETF2mkz)  #EREE
LW R 3.52 ES* 192.0 33 160.1* 18 132.1 28
HEB|R 441 ES* 280.2 20 220.1%* 14 -192.1 12
FH T RERE T,
RFFEIENNMY BRRANERRRE, Xt
2 ERSIT] I &EARRES ABAFEFEZLELTEM
21 EHRFERARERE 20 pg/kg KPR ZEREHFER, A HCIE W EE,
N THEEZZEEMHMESNDG , BRI AR, HiE WE . —_AF RN CBRLESEMNER, FREKH, L
FHL SR EE R T, CEiMiiE 2R FHBEHRR LIEERBUERIE, FdRERE . 278 87.7% (% W
AL B T R BRI TP, Hﬁffsﬂn 28 Bl R RYFM97.6%(HER) HENBI AR E, Eﬁhélﬂ*/’”
mMAERKENEEEREZ—, B EEN T ED M ERBEFEEG FERE, B, ZRHCKEERN
RTHPBrELH EHE $ﬁ$ﬁlﬁ REFEEHRE SR 7 A,
HER/ AP HEEAEEE 4 MEHEEBENELE SAKBRBEFNEAES Hin kg MG PELR
SR BT B EWESN 70.8%~75.9%(ZH R ) Wik, &G EMECRE; 3 200 RBER M
Y5 56.5%~64.7% (P FE R ); F RSB B Ry A NAEE, FRBEFEFRM, EZAFEZHEML
54.6%~60.1%(ZH R)5 37.9%~492%(F R ); A KR FIEN 20 pgkg KFRZERSHER, HARER
MEREMEEEEKRE S B AHZ B B CE X BB HATHER, MegRiE 1, SEBRSFERYN 20
79.1%~86.3% ( £ & R )l 90.0%~1032% (F FR ), EE mL B}, 2 R M B R K EKEEX 86.2%.94.9% , K5 H
EHRE S EHERAENGRBEIEBEEN, 753 B, FRREBREREERT ., MEDEBERN NSRRI
N TR R R 2 TR B, b BH = 2 I o ik (1 A 2K BUAE 25 W AR R 20 mL,
BREESAFMRRLG, Hitt, AARBEMAZEZRHAEN 23 ERBHFERAIERE
| <€ 25 B R F1H 78 R % A A0 28 A 2B EHRE-ZHERESHEANEZERMFEREERDY
2.2 REE AR Byt 1T e R g U518 5 R Z,ﬂ%ﬁsﬁ&ﬂ%ﬁﬂ EZEHE
EREANVHRECEEZH T ERKEN K, B2 RPN 20 pgkg KFHWEERSHE/R, AL
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