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Determination of 19 Carbamate Pesticide and Metabolites Residues in
Eggs by QUEChERS-UPLC-MS/MS

TAN Jianlin, PENG Zhenhua, ZHAO Xiulin, MA Xuetao, ZHANG Xueyuan, LIU Xiaolin,
HU Zengbin, FENG Lei"

(Yunnan Institute of Product Quality Supervision & Inspection, Nationnal Agricultural and Sideline Products Quity

Supervision and Inspection Center, Kunming 650223, China)

Abstract: The residues of 19 carbamate pesticides and their metabolites in eggs were determined by QuEChERS-UPLC-
MS/MS. Egg samples were extracted by acetonitrile, purified by dispersion solid phase extraction, and determined by
UPLC-MS/MS. The linearity of 19 carbamate pesticides and their metabolites in the range of 0.2~50 ng/mL was good
(R>>0.999), and the detection limit of the method was 1.0~10 pg/kg. The recoveries were 69.3%~107.6 % and RSD was
lower than 9.21% at 10, 20 and 50 ng/kg. The method is simple, rapid, efficient and accurate with high recovery, and can

meet the needs of detection and confirmation of 19 carbamate pesticides and their metabolites residues in eggs.

Key words: UPLC-MS/MS; dispersive solid phase extraction; eggs; carbamate pesticide; metabolites

S R IR IS A 25 2% MR I &, ek A= 7=
Hrn )T M AR N A 2R AR, [l
7 i h AR B AR HH PR IR IS AR 2 X A ARG R
IR, T RN A 4 22 [ SR M X 3] 28 3 HH s piR ik
ZHFE R T I ER B R T B AR v, R R
P EE KR R B = AR B o 0.01 mg/kg; K22 A0
Tk B BN : 0.02 mg/kg; REREL . TN ST B B ANEE
F R H i A% B 1 0.05 mg/kg®, TR E GB2763
HE TEISPTHLE . KEE ., R R

WREEHA: 2021-03-22

PRI RER BE 43914 0.05 0.02. 0.02 F1 0.01 mg/kg,
HAth 225 R BE IS A R P ARAVERR I 2R

H HTFR A 22005 FH R IE AR 25 i bR 28
P 7 AR S A e AT AR TR0 A
PRI S A O S - FR TR LU YRR (i -
BRI 10 mARSle, — S ek T RIS e
U, AEAE P I B Pl A AR 2 RIS 20 AR B
H XA R SR UG V5 G i B 2 A RO, AT XS
P FR I DGR H 2B, AR Y H aix g8 b

TEERIN: 1k (1985-) , B, Ald, TAIF, 077 ) R e & %445 4), E-mail: ynzjtg@126.com,

*EEEE: BF (1979-) , B, 44, ESHR AT, R @ B fi

A2 LA, E-mail: kmfenglei@126.com.


https://doi.org/10.13386/j.issn1002-0306.2021030261
https://doi.org/10.13386/j.issn1002-0306.2021030261
mailto:ynzjtg@126.com

43 % 1

{BEZEA , %5 QUEChERS-UPLC-MS/MS IEIMENS T 19 Rk I RRTRASA 2 KOsk i i - 321 -

ARZGHR BRI L, EEER AR ERREPY, BT
TGS, P b R g A Ak B it
SEMBRUEAR TR 22122724, H BiiA ARAG XS &
BRFRISAR 25 ARG INRRE . b, 203 F R BRI 2541
SRR AEFN S FH v AT AR R 22 % FH S AR ZE B
FEDEA TR 1025 200 [T g PR R A g | FERHS | PR
H1i, iz ] QuEChERS( quick, easy, cheap, effective,
rugged and safe) Jy iIEXT P ORI T AL, HRAERT
REERE o ASWFGTEEST T [RIBHI 2 XS A 19 Fhat
L FH PR PRI A 24 M HAR U 5% B A i DR BT i,
RARERE S AR ERP R UER BT SRR LS5

1 MR5RE%

1.1 MRS

XG4 A H A B T 37 R W (R SR A B AL 1
kg); M kol fEEBRAER]; Skl Srbral,
PUIITPEREAL T A BRAE R EE s brall, 25411
Pt A7 B2 5 BRvES: (100 pg/mL): 19 Fad it
FHRIREAR 25 (—AUa . B HURL . FR AR . A
T E . R . A AR AR HUEL . 2R, K2R
B U P . O FRAEEL. T L. SN
B ARG T E AL (3-FRIETE E ) | B IR (s K
R BN ) RS TR A BR A o

LC-MS 8050 HRERRIEY  HAEELF]; 0.1 mg
1 0.01 mg 53X RV HwbAgREEI 2 F]; TGL-20B
EEEL.LYL SRR Milli-Q & alizk
A FEE R ve Ak T4 AR BRZS ¥l ; KQ-800DE 7
UMY BRI ES A BRAF]; VORTEX?2 g
PR4F  TEE IKA £EH]; Research® plus 20~200 pL .
10~1000 pL B WM 8= Eppendorf 2\ il ; PSA/
C18 b (100 mg/100 mg) | HFZERESLORI 1%
347 BR 2N ;5 C18E /(500 mg/6 mL) SR
() B A BN F]; HLB /ME(200 mg/3 mL) - 5
) SEE AR M A BR 28 7] 5 NH, /IME (200 mg/
3mL) LRGSR RO A R H] o
1.2 SLWHE
1.2.1 FESLATALEE ML 1 kg WEEFEFIRGHS
(GB 2763 [f}3% A), FREXL 2 g il{lFEZE 50 mL 2.0045,
A 2 g EALENFD 10 mL 2, I™HE 2 min, KIS
%1, 8000 r/min £ FES.C» 10 min, B 1.0 mL 75
#] PSA/C18 k& ™, IRJiE | min, - E 5 min, I
WG 0.22 pm A WL LUERE AL SO, AR .
1.2.2 FrAEiEmmch]  brurEnE e MERRS IS ik
H PR BRI A 29h R vER: (100 pg/mL) 1 mL F 10 mL &5
i, FHOEEAZ 205, Bldils 10 ng/mL R
HERBE AR, T—18 °C vKFFARAT -

TR PRUETS WL : 43 5 UERR A% B 200 HH PR e 2
RV 1 mL T 25 mL 250D, &
252 2B, Bo il 400 ng/mL IR S ARUETA K, T
—18 °C VKFFHAT o

FRvE TAERS UL : HERR RS BGE S VR S hn s, FH

2N M RE, BC B Wk B S 0.2, 1.
50 ng/mL MRGHRUE TAERSE -
1.2.3 fXER&&AF
1.2.3.1 Bi% 514 K Penomenex Kinetex 1.7 p
XB-C g %4 (2.1 mm=x100 mm, 1.7 pm); # &
40 °C; FEMIRE 8 °C; tiishAH A: 10 mmol/L H R &%
EW(E 0.1% HER), ishtd B: ZME; it 0.4 mL/min;
BERERE 5 pLo AR EEBENLFR )T : O min, W BI4H B:
25%; 0~2.8 min, JAiLslAH B: 25%~95%; 2.8~4.0 min, i
ZIHE B: 95%~95%; 4.1~6.0 min, {atH B: 25%~25%.
1.2.3.2 JFuigssft  Amiss &R (ESD: 2 e h i
M (MRM), ZEAL S 2.8 L/ming IV T4,
WA 10 L/min; $22 LR JEE: 300 °C; DL 5 EE: 250 °C;
InFRERIEEE: 400 °C, 2 LR 4.0 kV; fiffHE SN R
o EEETXITFEMEEFXTILER 1 CEsE MaEMIr
S B R A Dk e B AT 1 ST B A R R0
IEHIARIFE S0 SANTE/11945/2015))
1.3 HEAIE

BT EYE 975 573,y B Y LabSolutions Version
5.89 BT BEATRAE LI M B R S o B S RSy
B, FEXTPRUEIm 223280 E 2 2 6 R R Execl 2010
BEATEIRST A FRAS HIVE
2 ZFR5TIE
2.1 REhtBIEE

— R, SR ER R BT A 3 B 2 R R TR 2
AT 0.1% FIR/KIEW/ ZNE" 7, rmiss
B IR S LR AR WA m A — 2 = iy
iR . FAREL . ZBRESS, nT DA in HARES TR0 11k
MRE, 1875 B FIesR, BRI, 32 &40
B ARSZIG AR A 4 0.1% I ERKIER/ 205 .
B ZH: 5 mmol/L ZPREZ/KIFU/ZIERN C 2H: 0.1% H
fi£+10 mmol/L FH PRI W/ C WEVE R sh AR A 143
Mro UK 1 iz, LA 5 mmol/L L PREEIKIEWR/ ZNE5T
B, 55 0.1% W ER/KE W/ Z NG AR Ebis, BRFa s mish
PR R At 2 2 Y PR TS A 247 1) HH DAY (] 340 4 e, SR AR
WAE—E R L, (BT A L s O,
X FR I W PR e i A TT 32 v 2 B FH R RS A 2 i R
HUE, MR FERE R R LS, 1 H BR e P
A 0.1% FHFR, IRAF D T2 4, B2l 0.1% H
fi-+10 mmol/L ! R £ S/ L NEVE M I shAH AT 43
HTEF, 19 i 5k B iR iR S e 24 J2 AT 1 vl ) AH
X R Y, W i L, JoH RS O, (RIT=R A C 41
VERTLsIAH
2.2 BEEREE

ARG I %) A 245 A S5 A8 AT — 5 i AR,
(R PEAE 22RO, X b/ IME e R 2L
HLB /IMEXT O AL S P HA & 0 Be 8P R R 0%
NH, /IMETT LA 2 BRAE ol v s R AR 25 4553
BT AR A m AR MEA VLA S s PSA TR BRI
ViR A AL & A BRI B ET; C18 T LS ER

5. 10, 20 1
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F 1 BEWNE TN GMEE KRB BECR | X RRER 22 (n=6) . K H BRI i b
Table 1 Ion pair, linear equations, correlation coefficients, recoveries, relative standard deviations ( RSDs ) , LOD and ME for
analytes (n=6)
= S # N L %7 e 3 [iE A 23/
) X AR B N1y IR iticlics e B F AN,
= K RN
A i (m/z) S R (ng/kg) (%) (%) (pgkg)  ME(%)
. 10 80.3 3.59
e 224.0/122.9
1 =) 294.0/166.9 Y=8663.61X+3664.89 0.99931 20 81.5 3.16 2.0 -3.2
: : 50 772 2.14
\ 10 80.0 9.21
224.0/109.
2 S Uk I 4%//1%96% Y=5361.97X+776.224 0.99979 20 81.3 6.45 2.0 -12
: : 50 729 3.36
. 10 89.8 430
3 BRA 2211%(())//112%% Y=9997.49X—-4070.91 0.99996 20 85.6 4.02 2.0 -8.0
: : 50 82.9 3.09
. 10 76.8 7.57
4 CIRAIR 226011069 Y=8048.64X—2944.32 0.99995 20 71.3 7.62 2.0 -7.2
2226.0/164.0
50 74.1 1.62
. 10 86.6 6.92
208.0/94.
5 T 285 8//195290 Y=5338.56X-2767.99 0.99970 20 84.7 4.53 2.0 -14.1
: : 50 82.9 3.54
\ 10 95.4 8.22
226.0/121.
6 L 2266%//1 69% Y=2985.48X-2512.39 0.99942 20 95.8 5.43 2.0 -19.7
: : 50 91.2 3.08
. 10 78.4 7.02
7 TEAR 22%%(())//11(;81'% Y=9938.58X+1867.77 0.99963 20 81.6 3.98 1.0 -17.2
: : 50 80.5 4.82
. 10 69.3 6.94
400.0/238.0
8 A Hu gk 400.0/91.0 Y=98.6908X+170.701 0.99937 20 714 2.04 10 -19.7
o 50 70.5 1.22
. 10 72.9 7.28
e 202.1/145.1
9 25k 2%2 1//1257 1 Y=2627.97X-1055.72 0.99963 20 74.8 247 4.0 -6.7
: : 50 73.2 2.60
163.1/88.1" 10 23 4.88
10 D& 163.1/106.0 Y=3588.47X-944.267 0.99924 20 93.5 5.67 4.0 —-6.4
: : 50 90.3 2.93
, 10 104.8 7.36
11 Efi dUR, 5522%(())//1251%% Y=2034.59X-2163.18 0.99960 20 105.7 433 4.0 7.4
: : 50 107.6 1.66
. 10 80.2 7.11
. 239.1/72.1
12 Bl 239.1/182.1 Y=18827.5X+1809.84 0.99997 20 78.9 5.78 1.0 0.1
: : 50 74.0 2.02
. 10 84.3 7.26
268.1/152
13 LB 222 1§13001 Y=3883.34X-597.959 0.99980 20 80.7 6.70 2.0 1.7
: : 50 78.5 2.85
\ 10 87.3 443
- 189.1/102.
14 TR 15;99 1/ /]3 401 Y=15667.2X-29073.2 0.99909 20 88.7 1.95 1.0 -4.1
: : 50 85.3 232
N 3812/118.0° 10 96.7 2.90
15 AR 381.2/160.0 Y=22275.4X+7638.82 0.99935 20 96.8 2.07 1.0 -19.8
: : 50 94.5 253
L 10 71.4 5.11
194.1/95.0
16 SN 194.1/137.0 Y=3414.21X~-794.650 0.99997 20 732 2.18 2.0 -1.0
: : 50 737 1.71
. 10 78.4 322
17 AREER 223377'11//79;‘91 Y=3664.69X+1877.23 0.99927 20 76.9 2.56 4.0 -44
e 50 74.0 1.28
. 10 79.2 1.29
222.1/123.1
18 NEY: 273 1/ n 635 ) Y=16336.7X+2901.76 0.99988 20 80.1 1.42 1.0 32
: : 50 76.3 0.40
x . 238.1/181.1° 10 822 4.80
19 3-BRE T HE 238.1/163.0 Y=3374.59X-1153.83 0.99999 20 79.3 5.57 4.0 -7.5
: : 50 82.4 337
) 213.1/80.1° 10 70.7 8.50
20 T K 213.1/70.1 Y=1447.29X+42.0054 0.99969 20 73.1 6.42 10 7.5
e 50 75.8 4.40
R 10 743 7.75
21 o6 TR 2222351{}22'8 Y=4437.15X+271.246 0.99976 20 75.8 6.48 4.0 -0.1
e 50 74.0 3.98
. 10 732 2.53
22 o KR 2%#6;’5‘11 Y=1383.09X+810.063 0.99979 20 71.7 3.45 10 -19.1
B 50 72.6 2.57

T o 5 kBT, a2 T AR, bR KA o
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Fig.1 Mobile phase selection

ARG o ARSI VU A R ISR BORH /)
HEor AT AL, PUAR e/ M35 : C18E /IVEE
HLB /ME . NH, /MEFT C18/PSA L . 25 XY
ERESSTINA 1 mL WIREFRUER W (1 pg/mL), &
1.2.1 J5iRAb 3R, $EHC5E U5 35 B 2 mL ] PO Fde
A/ IMEVEA T (RE BTG AL, LL F AR RIS 3T
Y8R LEBEAS R B0 AR ROR, 25 - an1sl 2 Firas o X

T a5 R IR IS AR 255K 156, C18E /INVHE Rl R d 25
([N 23.6%~67.2%, T/ N FE R E: 23.6%, it
BRI 67.2%), HokJE HLB /MEE (AT h
53.2%~111.0%, AR HBES BL: 53.2%, =1 N FE 5
B: 111.0%), NH, /IMEFT C18/PSA LB #4514 ]
WCRELLT (NH, /N [RISCE R : 63.8%~126.2%, f ik
SRARAR 8 63.8%, Bt MBS AL 126.2%; C18/PSA
BB /INE IR 66.5%~110.9%, K0 F A
J¥.: 66.5%, FeiEi A T S E E: 110.9%), 22 Fhib A
Yy, NH, /N X Ho e 3 Fh A 24 5% 88 R0 0% I i
C18/PSA X H:rb 18 Flfe 2%k BE [FIIACR i i, AHXT T+
HoA i =Fgeib )72, C18/PSA LRI | [l
i, HERERT A BrAb GRS, il A A AR A
R, TR1Es A DAA 250U B A P R A5 2 T, PRl
JFH C18/PSA bV E RS h & Ik FH IR TR 2 A 245 K
b=
2.3 ERYMN

FE TN (ME: Matrix Effect) $54E & A HiAt %,
S35 B BRSEI A0 (B A 52, R JRE S ST ik i
BN E S AT 1 PR . ASSZE SR G X
EIATERE, SRBOR T RE S KREMIET . FEH
Ji . Y, YyaT Ry AR SRR . SRS
WINA Tk, I PR LA 2 AR fias P3RBT
S, Sy ESH 0.2, 1.5, 10, 20, 50 ng/mL HY &
GUARE TAEES I, LISRUES WO B R Al b, W TE A
YRR, bR TAERRZR .. HhiR NSRS 30
PRy IR RER, PG RG R () FL AN o Bk R4,
(%)=(=5 AL BTARERT R BRI bR 2 4t
)RR HE T ZEn0 &< 1002728 ME {H 421 &
TE, W& TR0, BL ot nl $2 & HARPIRON , ME {H a4
SR, MR ARV, B 5T AT R AR o FE TR
R $2 Ho s {5 IME|43 A 3 A~ 45 2] 29739), 0%<|ME| <
20%, 255 FE TRV ; 20%<|ME| < 50%, & H 4558 B
ISV 5 [ME[>50%, JESmILTRNY . AT 1 HaT L
&, XS TERE AN E A 23 P IR e ek 24, LR
EANFE, 22 Fib-E&, 4 1 ME>0, 18 Ff ME<0, 4>
HR A SRR (0%<|ME| <20%) . R, ASS286T0

140 CI8E =HLB =NH, =CI18/PSA
120 )
100
S .
g 80 . . E
E 60
=
40
o+, a.8= e 7 g B9
S @»@@‘@@‘@“@@@‘@‘@“@*@
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Fig.2 Effect of four kinds of purification columns on the recovery of target materials
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e (o AR ot RS B R FC T R BT T AR £k, A0y
24 AR FIAR S0 AL BEAT F]
24 FEEN

K 1.2.3 AR 555 0.2~50 ng/mL A2 3L
PRIRZEAR 25 IR G bR AT T 2, 26 1 nT UL, £%
FRUE R ZAR IC R EL (R YT 0.999, 5 FRULEH T 4
S ARSI 7 1k AR R PR Y R P B £R P AE G R
o FRUEIR (S IR LK 3, E g S BT X N AR 25 44
PRULEE 1.
360.229 15
3.00 A

B (cps)
[
3

1.00

0.00 -
0.0 0.5 1.0 1.5 2.0 25 3.0 3.5 4.0 45
Fif ] (min)
K3 19 Fha Ak IRMRZE AR 24 B A (2 141
Fig.3 Chromatogram of 19 carbamate pesticides and
metabolites residues

E: S X RSP I 1.

7 1AE PR SEARE 1.2.2 #2038, fil A& H
Fad Bk IR TR IS AR 245 10 25 FA S TR S B U, i
R R IR 25 IR SRR, > 1 2 X
SEPEES T XTAAE M L A 3 Ik BT 0 0 8 A A
B 19 Fpa( L H iR lE IS A 24 B L ER AL PE BT AR ], 78
iR AR B B RN S  2S FAERCR A ], A A
i PO RN . FEEREL. TR v B EURN v e A X
b, Ko RIS HoR S 3L P IR e A 24 8 T 1hak
SEARXT B2/ 0N, DR A HH BRI 8 o 19 Fha 2 FH P i
e 24 K HARI ARG H BREE R L3R 1.

6 HRCSH A 1 BB ASE i, i) 3o v R i 2 3 HH 1

ISR TR AR UERS W, 43 AT 10, 20, 50 ng/kg
A& B B L 2 A sl S BR AN S A5 HUsiRS:
HA B P bR DS 5G, REOMRE SR AN 6 YR, SL062h
WA 1. LGS RFHAR TR RS 69.3%~
107.6%, FHXIHRAEIMZE/INT 9.21% . BEHiZ 5 %05
19 FhaUL FH IR IEEAR 25 B AU il 2, .
A R MERA B IR 28, £ AR 295 R BR S3HT i 2k .
25 HENESER

SR FHASKS 56 77 16 i3 TR WA 20 HIEX9 2 i
AT 19 Fha( 3L IR BRI AR 25 S HA R 5% B8 A0, LA
S N 1A=L oy ey O A B O B Sl e bt i AR o
B, Do E B X3 e a0, 20 AU ERE Y
A 19 Fhaa 3k I PRI IS AR 24 S HAR IR B8
3 #Hig

AT CNEHATHREL, R QuEChERS J5=(
PATEAE, AL T SRR b/ IME, 588 T AN
Ak T 2R XS JE R 04 L TR RN, ST T XY AR
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