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Simultaneous Determination of MCPA Isooctyl Ester and MCPA Butyrate via Liquid
Chromatography—Mass Spectrometry YIN Yao,MA Jing-jing,ZHU Yi-ming, PENG Jun,NI Jia-wei, XU
Mei-juan, WANG Sheng-yun (Nanjing Customs Animal, Plant and Food Testing Center , Nanjing, 210001, China)
Abstract: A liquid chromatography—tandem mass spectrometry method was developed to simultaneously
determine 2-methyl-4-chlorophenoxybutyric acid (MCPB) and 2-methyl-4-chlorophenoxyacetic acid-isooctyl ester
(MCPA-isooctyl) residues in plant-derived foods. The samples were acidified with hydrochloric acid, extracted
with acetonitrile under ultrasonic assistance, and phase-separated via salting with sodium chloride. The supernatant
was purified via dispersive solid-phase extraction using a C18 sorbent. Chromatographic separation was performed
on a C18 column with gradient elution using 2 mmol/L ammonium acetate aqueous solution and methanol as the
mobile phase. Detection was performed in electrospray ionization positive—negative switching multiple-reaction
monitoring mode, and quantification was performed using an external standard method. Both compounds exhibited
good linearity within 0.001~0.04 mg/L, with coefficients of determination exceeding 0.99. At three spiked levels
(0.01, 0.02 and 0.10 mg/kg), the average recoveries of MCPB and MCPA-isooctyl in brown rice, peppermint, and
pepper were 67.0%~108.2% and 63.5%~112.0%, respectively, with relative standard deviations of 1.3%~4.2%.
The quantification limit for both analytes was 0.01 mg/kg, which satisfies the requirement specified in GB
2763-2026. The established method features simple pretreatment, satisfactory purification efficiency, and high
sensitivity, thus rendering it suitable for the qualitative and quantitative analyses of these two herbicide residues in

cereals (brown rice) and condiments (peppermint and pepper).

Keywords: MCPB; MCPA-isooctyl; liquid chromatography-tandem mass spectrometry (LC-MS/MS); foods of
plant origin; pesticide residues
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Tab.1 Compound information table

waEY CAS 5 7T TR PR
2 4 & TH (MCPB) 94-81-5 C11Hi3Cl105 228.67 2-methyl-4-chlorophenoxybutyric acid
2 W4 & R ¥ B 26544-20-7 C17H25Cl05 312.84 2-methyl-4-chlorophenoxyacetic acid isooctyl

(MCPA-isooctyl)

ester

1.2 BRI )

PR T IERAPREUE AR e,
CIEECHIER 1000 mg/L HIR R &0, T-18°C
BEHARAE o

RAPRER R RIETHRZE, H O
PRt 2% TR 2238 IR P

FERUCRChRAE TAEWR: HERAR R A A5
AEH A1, TR 2 S I VR R R
>4 0.001+ 0.002+ 0.004. 0.01. 0.02. 0.04 mg/L
RS TAER, BRI
1.3 FESATALEE

PEHL: PREL 2 g ilFE CHEfZ 0.01 @)
T 50 mL LB H, I 5 mL #RER (V
(FRIR):V (K)=1:99), imJiEiR 2], H# & 15 min.
O 10 mL &, RHERS), #AE R 20

min. JIA 5 g SALEN, LRI E 1 min, 8000
r/min B0 3 min, H_EIEWR ARG, WHEEE
A FE AR AT A% Y 5 mL R4 % 1 mL.
Bk, R 1 mL E3SWE 2 mL
B, NN 50 mg C18 WY FH7, TR iedi
211 min. FfE R EIERIT 0.22 pm HfL
DRI, RV I G
AR AR, 4% 1.3
1E3R15 .
1.4 A ERE- e &1
1.4.1 il fF:
4. Agilent Poroshell 120 EC-C18
(3.0x50 mm, 2.7 pm) ; VsIAH: A N2
mmol/L ZFRE /KIS, B NI, SEFEE:
10 pL; Wit 264 R WL 2.

R2 VKM IREE
Tab.2 Elution conditions and flow rates
HIR ] [E)/min A B % B s/ % ##/ (mL » min)
1 0 90 10 0.5
2 1.00 90 10 0.5
3 1.50 10 90 0.5
4 5.50 10 90 0.5
5 6.50 90 10 0.5
6 7.50 90 10 0.5
142 oAt 241.32 kPa; Z4b/<: 379.21 kPa; BLin7<:
HIE 5 8 Y (ESD , IERE T 379.21 kPa; & FIbHE: 5500V (ESI+) ,
Al 2 RN (MRMD 3 AT 4500V (ESI-) ; B2k 3.
x®3 JESH
Tab.3 Mass spectrometry (MS) parameters
& %‘T TET ) RV EREAENV AL T3
m/z
I 7 =
224G IR 2289 142.9 8 60 ESI-
227.0 141.0% 9 60 ESI-

2 GR5®R

2.1 FiAeEEEAL
211 EHUAEFIERE

SRR 5 LTI IE R, AR

THEE, Ol CRR%-KIERAE N EVE
FGT RN S5 R A . SRR, 3 AT
X H AR e TG B 2 22 5 o B8 A SR AT AL
BUD BRI, RERBOR C R 9 BRI

SilE
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STEE T GB 23200.121-2026 U415 kb3 7
% (E#E ORI 54 LRI R
IR SRERY, & 1%IRBRKERR
S5 CIEFEHL, H AR R FNE e L B
T B CREREG, BfRmE 1. 2 Fox.
KT IR A R T 2 H 4 5T BRLAAr
TIAAFAE, $em T1E R B acE.
DRI, SEBRSEIIN 5 mL 1% £k BR /K I 007 i
FEdh, BE 15 min JFINA 254
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Fig.1 Chromatograms obtained after pretreatment
according to GB 23200.121
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Fig.2 Chromatograms obtained after pretreatment
with hydrochloric acid-acidified acetonitrile extraction
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AT FC LA AT AR K I TEXS B, 558
T EAHZERUE (HLB. NH2-SPE) Fl45 i [&]
FHACHUR 77 (PSA. C18. GCB) Xf 2 H
4 5 TH (MCPB) 12 H 4 & FERI4
WRCR

5RO, HLB /MEFAL ), Hh2k e
&, TSR % NH.-SPE /MEFLfE, H
PRVIBTUTAFAE R R T H00E, PR US BAR L
o JREENAREEE IR T oy BB A A B 54
ROR, EREL 3 RN, DL T AR DS VR $R
Fr, XPEET 1 pg/mL FRAEEIR . PSA 14k
C18 §4t. GCB b Ja H i) il 1 i
E5t, ERWER 4 Pos.

FE 7 BB A BT 3, PSA Xl AL
GV R, 22 H 4 ST IR IR
fik: GCB Xf t R M S5 M1 & 0 2
BRAEFS, X2 B 4 SUT RN 2 4 SR iR
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Tab.4 Peak areas of the target product obtained after purification with different purifying agents

&Y (EFXD STD Wil B C18 1§k GCB
2 P4 TR 406414 100958 381739 77041
(227.0->141.0)

2 P4 TR 134741 33467 126922 25402
(228.9->142.9)
2 W 4 S5 26735 23619 25600 1937
(330.2->71.7)
2 4 S5 15661 13493 15362 436

(330.2->155.0)
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Fig.3 Separation performance using different chromatographic columns
2.3 BEJFURON S AR 2L FHNEZ TR, SKIHHE T 2 4
T HYIEVE S B B A%, AFAERE SUT RN 2 W 4 S o Tl A A AL & £ e

RN TR AN, (ME) , Al FORER AN [F]3E o7 i 2 B 4] 15 00 o AUEE
BN S S I AR ECE MEIER, ME>  BUNTEMESR, WTEET 1 pg/mL ARdEiA R
0%IN} J& T-BL 5 G 9B AN, ME<<0%I J& -3k jiiar 2 I BE ST AN 1 pg/mL VB SR K 2%
JANEIRIN . HH ME|<20%J@ T893 BiA EFEBECHIA 1 pg/mL JE R € 1 0 i AR 22
N, 20%<<|ME|<50%& T H &5 35 i 38, S, SRR S pon. fEEAERF, 2 H
IME| > 50%J& T 383 SRS, THR A 4 GUTERAN 2 W 4 SR I8 (1 5 B 4 ) 2 73
ME(%)=(F% it F 28 R /I R R AR -1) X BIA 76%K1 89%; {EREKIL T+, =5
100051, Z89H5E, IR 5 o, 2 W4 &T 509 44%M1 78%. J9i BRIk T RS A, SR
BRI ME J& T & 2IamBe i 3N, 2 H 45 RS CAC kR e th Stk 47 58 & .
¥R ME J& T 9B 5 5 RN

RS5O FTNHIR SRS KK

Tab.5 Experimental results for matrix suppression effects

EY GEREE T PRt A IR AR UET MEH FEKFEMIEHRT  MEE
pial pial
2 4HTRR 8.303x106 2.323x106 72.0 4.622x106 443

(227.0->141.0)
2 4 ST 1.108x10° 1.222x10° 89.0 2.492x103 71.5
(330.2->155.0)

2.4 EER SRR (P{E L (S/ND KT 10, 2 i 2K
A T7 iR E 2 PR(LOQ) N 0.01 mg/kg, R (LOD) 4 0.003 mg/kg.

TEREKFIHATIE T, 0.01 mg/kg ERINZKF
6 TP N NSRS A R e 2

Tab.6 Spiked recoveries and relative standard deviations (RSDs) in mint matrix (n=6)

MCPB MCPA-isooctyl
e IR/ FHR s 22 IR/ AFRT s 22
%% %
(mg * kg") RSD% (mg * kg") RSD%
0.010 78.5 35 0.010 91.5 35
b 0.020 78.5 2.1 0.020 83.2 3.4

0.10 92.5 3.8 0.10 103.0 32



0.010 76.5
PN 0.020 68.0
0.10 84.2
0.010 84.3
B 0.020 90.7
0.10 103.0

3.4
1.3
3.9
3.1
32
42

0.010 108.0 3.5
0.020 66.4 3.8
0.10 85.2 1.3
0.010 72.0 4.1
0.020 89.5 34
0.10 105.9 2.5

2.5 IRk %

RS K VAR SR 3 AR SR 5
7£0.01. 0.02. 0.10 mgkg 3 NHRMAKTF T
HEAT IO IS SR, A KPS PAT I E 6 4K
THE RN AR E R Z (RSD) , 45
N3 6.

SERRM, PIFME A YILEAS [R5 )
RN 66.4% ~ 108.0%, RSD AN
1.3%~4.2%, f5& R ZTIREE 53 W 712
3 &R

AT G T — [ 0 A A D
i 2 H 4 J TR 2 B 4 SR TRik
A - TS k. AR A R
Wik, CHEHREL. C18 BB A BEL,
BRBER T 2R T RS R,
%7 AE 0.001~0.04 mg/L i Bl N 26 RL4F,
EEIRAN 0.01 mg/kg, AR [EICR TR % B
)i 2 GB 2763-2026 HIFR SEAGIIE SR . %
TR B R . AR L. R &,
AT O Rkl (T, 9
PO H I P R B R SR B ) R R,
i A IR T HOR SRR
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