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QuEChERS- -

Bk, & R, BAEE, LAtk
(hilmrgwE S G, il 528403)

WO OE: BE 87 & RO A A% - 8 BT 15 (high performance liquid chromatography-tandem mass
spectrometry, HPLC-MS/MS)ill & 4= W 5 Fhz Je BRI G 51k, 5%k FEMMA SR, B4 |
QuEChERS #tfk, SRR - BBk e, RAVSMA et . ER 5 PP REERKZIE 2.00~
200 pg/kg YEFEINZ N R B AF(r>0.999); 7k R4 0.50~3.00 pg/kg, EmFRA 1.50~10.00 pg/kg; HkrK
-2 0.010~0.050 mg/kg B, [EIHA 83.6%~108%, FIXIHRENMZE N 1.6%~15.6%. R %7 ik R HEE |
R, & T A b Z U R R A 2 A

KBEIA: QUEChERS; ZAEH RS m8Cm (il - B ik, F 1)

Determination of carbamate pesticides residues in milk by QuEChERS-high
performance liquid chromatography-tandem mass spectrometry

XUE Rong-Xuan®, HUANG Cheng, WEN Yi-Lei, QIU Fu-Bao

(Zhongshan Center for Disease Control and Prevention, Zhongshan 528403, China)

ABSTRACT: Objective To establish a method for the determination of 5 kinds of carbamate pesticides residual in
milk by high performance liquid chromatography-tandem mass spectrometry (HPLC-MS/MS). Methods The
samples were extracted by acetonitrile, concentrated by nitrogen blowing, purified by QuEChERS, determined by
HPLC-MS/MS, and quantified by external standard method. Results Five carbamate pesticides had good linear
relationships in the range of 2.00-200 pg/kg (r>0.999). The limits of detection were 0.50-3.00 pg/kg, and the limits
of quantitation were 1.50-10.00 pg/kg. When the standard levels were 0.010-0.050 mg/kg, the recoveries were
83.6%—108%, and the relative standard deviation were 1.6%—15.6%. Conclusion This method is accurate, sensitive
and suitable for the simultaneous analysis of carbamate pesticides in milk.
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i T K R R B R 0.01 mg/kg!®, H ARy g 51 )
T 3 v e IR NS KSR B BE R 0.02 mg/kg, F AR
55 250 SO0V | e 5 B bl T E R 7E 2019 4F:
BT A e v 2L B 1B KA 25 1, RO KA
AT REBON R, FUREE G ARREFREZ —, @
ARG O R AR . Bk, TN AR
TS W R R A BT ik

I P A0 2 5 H R TR 28 A 2 5% B8 43 BT i B A vk
27 SRR PR EAE S TR P R
BARA LR B AT I G A, R A T A T A
VLAV ] 52 22 A v LTS st £ o R T R R
AR - FR I T R A, AR RO e R Cog
[ AHAEEUIME . JT4ER QUEChER LR R )iz B T4
D% R v A5 AR 255 B I A A3 W7, R ™ A ) RS
SR ATALEEH AR . QUEChERS MLk R A KK HED . th
PR A, T IR A A BN i AR R g LT R
K. B A .

AR A QuEChERS FiAbHRE A, 454G =4k AH
01 - R IR TR A W b s R 3-FR S E R, K
B BRI, TR 5 A 5L BRI 2R AR 25 1 Ak
i, DU AR H 5 W TR RIS,

1 MR5RE

1.1 4. SR

AB Sciex 4000 QTRAP Bl R AR (a3 - B Bk R A%
(36 AB SCIEX 24 #]); 3-30K #7558 v R . O HL(SE E
Sigma /A H]); N-EVAPTM 112 BRI W% (34 [ Organomation
Associates 2\ Al )

FRUER: TLE BL(CAS: 1563-66-2, & 100 mg/L). 3-
RELTH BU(CAS: 16655-82-6, & & 100 mg/L). ¥ K
(CAS: 116-06-3, % & 100 mg/L) . ¥ K B W (CAS:
1646-88-4, 5 100 mg/L). KB (CAS: 1646-87-3,
B 100 mg/L)( LA ) .

HER (i, f5E CNW A F]); ZIE(fika, 5
R BkHhmEAr), HERE(L%4, X£E ROE
SCIENTIFIC A dl); JoKRAREE . PSA. Ciz. GCB(IHAHIL
ARBHL AR, EAkdh . TKERRREN (T2, |kt
7)o
1.2 XWHE
1.2.1  ARBIRR BT B Hl

PRUERS S IR MERR AR 1000 pL,
T il B R FE A 10.00 pg/mL BITRA VAT, 4 °C T OB~ .
B SRR T AR 0.1% FF BR/K BL AR 2R 51 £, I
P

0.1% M R/K: BRI 1.00 mL BRGBAiKERE

1000 mL.

0.01 mol/L WI2+6 mmoL/L FIFRELIAM: WHERAFRIK
38.7 mg HMR%L, Wi T4k, A 380 uL IR, 4l
IKEZEZE 1000 mLo
122 HRarad

FREL 5.00 ¢ ¥ELTF 50 mL B0, A 2.5 ¢ &k
1A 10 mL ZNE, TiRBERE#%F LIRA 30 min, # 4 °CF
8000 r/min £5.0> 5 min, B 5.00 mL &R AR EKGE R
1.00 mL, ffk.

B LRI AL 5 H (50 mg PSA+50 mg Cg),
AHEIR AT 1 min J5, 10000 t/min &5.0> 5 min, B 200 pL 3%
TN 800 uL 0.1% FH R K TR 51 J5 _EHLRLI .

123 BBELH

3% #: . Acquity UPLC BEH C;g #: (100 mmx
2.1 mm, 1.7 pm); FEiE: 40 °C; #ESRIREE: 15 °C; #EFE
AR5 ul; WM 0.35 mL/min; WA R A: 0.1%H
R, B: LMo BREEVERL: 0~2.0 min, 5% B ¥ 28 M4
JinZ 20%; 2.1~4.0 min, B R HF 20%; 4.1~6.0 min, B
W TERE N ZE 95%, 6.1~7.5 min B WIFH: 95%; 7.6~
8.0 min, KM R 5%.

B WSS H R IE 2 F U (electronic
spray ion, BSI+); FigI4 7l £ & F M (multiple
reaction monitoring, MRM); ‘%5 <% JJ(curtain gas, CUR)
30 psi; MEZEHLE: 5500 V; & FIRIEE: 550 °C; BLAIE
J1 GS1: 40 psi; HHEIMIASE T GS2: 50 psi; AlEFES:
Medium, 5 Fi B bRl &9 552 P e s LA R I A Rl
fE = (collision energy, CE). K&K (declustering potential,
DP).3 1,

2 HERE5HH

21 BUEREE

F T 1R RO 03 - R T (7 R B A v,
Xof G4 B R TR S AR 24 A A AR L A5 a7 B (XA S B 1
1A LR AN T R, FERTAR PR AR AR, — e A
o Ve P A R DA BT i 0 SR T RN, 4R R vk 1) R AU R
WERAE o BREVE TR S IR LA 1.

QuEChERS 4k 1 ] W B 70) S20RH 55 56 J57 Hh 9 2% ot
AHEAER, s RIBR 2 b i B, AR 9 12
FATFA ™ S i Pt b S AT AL R, ELA oA b L H
VA PRLAEA 55 . QUECHERS 7 H i W 77 A PSA .Cg.
GCB %%, PSA Il Ci AT LAKBRIET RGN . A HLER . B
FRHEAF; GCB X0, 28 Tl T v BE 205 T FR 45 # 4) Joit
AR MER . R, RA 4 F QUEChERS AR A
G RFR 1% 50 mg PSA; KR 2% 50 mg Cig; KR 3 &
50 mg PSA il 50 mg C5; K% 4 & 50 mg PSA, 50 mg C5
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M1 7.5 mg GCB., WAL, 5 P EEH RERZEA LI SR 93.6%~113%.

PR RIR X 4 MERM AR s E L, 355 QuEChERS &R 1. 2. 3 ¥ b5, 3-FEIE 78 H E ) RDieR 1
B R o B A R RO HE TR SY . 25 R, ICTF 90%, HAtAe 2y i IR 22 S K, HILARFIE R
1 0.05 mg/kg MNFRHEE T QuEChERS &% 3 i EIicR £ JHEAL 2060 PSA Fl Cig FHEEH 50 mg.

F1 SHEEPRIEXRARESH

Table 1 Mass spectrometric parameters for S kinds of carbamate pesticides

k& BB F(miz) FEFm/z) Tl 1 e /e V LFEH eV

165.1% 16 30

A B 2222
123.2 29 30
220.0%* 15 30

3 H 255.1
181.1 22 30
131.9* 10 30

o6 K 207.0
89.0 19 30
86.0%* 27 30

o6 K BN 240.1
148.0 19 30
132.0% 15 30

96 K BT 224.0
88.9 25 30

TR ER BT

1.0x10°

8.0x10° —

6.0x10° —

SR /cps

4.0x10°

2.0x10°

0.0

A [8] /min

TE: L WK 20 BRAEEAN; 30 i KU 4: 3-2 5550 F L 50 5 A e
BT 5 Rk H BRI AR 2GR A AR i W i

Fig.l Chromatogram of standard solution mixed with 5 carbamate pesticides
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2.2 REERMIL

FE S AH FFOMA D 5 TR R A% o3 1E B AR R H
FRYIBIES TR, AT T 0.1% R -20E |
0.1%H R TR -H B2 . 0.1 mol/L I ER+6 mmoL/L F R4k
W-CHESEARFRFR S . 2550 0.1%H BRI W - 2 & )
NAEEE 0.1%F MRS -F I, 2B AR AX) L
0.01 mol/L FIfZ+6 mmoL/L F BREZIFIN-Z M5, 0.1%FF FRis
- TE R B AR RS RAL, HBEE T shAE R B
P, O P R S e I A i, T TR e A
%, B RS AT BRI B, A i B R
SR SIAR AR, G AR pH E . 25 %W, 0.01 mol/L
HER+6 mmoL/L M ERELIA K- LI i shAH Ve AR T (a1 0%
3 RAT, RWEEREE L TR .
23 ZMSEEISKUER. E=MR

K 123 AR RS BTG, L4 BARdsr ik
JE 55X U TR FR S AR e 2R, AR 3 A5 (5 I L RN 10 £
5 W L4353 i o 7 46 BR (limit of detection, LOD)AIE
R (limit of quantitation, LOQ), Z5H W3 2, MFE 2 LA
F il 5 FhEFE I BRER AL TE 2.00~200 pg/kg Ve B El A
HARIFMEECR, HXREIIKT 0999, LOD K
0.50~3.00 pg/kg, LOQ N 1.50~10.00 pg/kg, J5H:my 7R
Tt IR AT I 2R

24 FEEWERSHEEZE

TECAI S A AR P I IR RV FE Y 5 Fpad st
H R TR AR 24, WS N K T 2 BR S 56 2 o o 4 ol WLV 22K
P BRARACSS 0 07 I A TS50, BANR BRI 6 AFATAE, Wl
E AN [ P8 T AR s - 245 [T e 56 0 HE X A7 18 Al 25 (relative
standard deviations, RSDs), &55% WL3& 3. NK 3 AILIAH, 5
Fha 2 RS2SR 2576 0.010~0.050 mg/kg FINFRAKE T,
X AN FH 83.6%~108%, FHXT AR 22 1.6%~15.6%,
T3 % W A 3 ORS 9% BE l RE AR 24 5 B A BT 2K, T g
TR 5 Fivad i F IR RS AR 25 5% B (ARSI 4347 -
2.5 BN ATFMN

R, 43504 2.00. 20.0, 200 pg/kg 3
AR B AKOF TR A PR RO AR 25 (IRE AL h, 4% 1.2.2
S AR A TR i A AT A B R P RO €213 - ER BT 1 AL
PEATINRE o FE TRV (matrix effects, ME) 3= %38 13 5 40 Hr
W [ B IR 2 1 ek S BT AR 40 375 70 o YR R P 1)
BE TR, WA S A T

N ME(%)=(B/A-1)x100%,

o B I FARERT LR AL, A A RIARMEM L R Hp
ME > 50% g i J J RN 5 20%~50% Sy H 45 3 S5 3k B
0%~20% N 55 HL TN o LSRR, TEARMTAMET, 57
G2k R R T AR 24 1) B T A4 0y 35 <20%, b BH A7 8 56 sk
N, ARFZIA K

®2 SHEERRERRAZMFTE. BXRY. RHREKEER

Table 2 Linear equations, correlation coefficients (r), limit of detection (LOD) and limit of quantitation (LOQ) of 5 carbamate

pesticides
Moy LMETE N/ (ug/kg) 2y i AR R AL KR /(ug/kg)  ERFR/(ng/kg)

B A JE Y=119000X+106000 0.9994 0.50 1.50

3 v Y=47800X+31700 0.9992 1.00 3.00

196 K gk 2.00~200.00 Y=24500X+46700 0.9991 3.00 10.00

15 J AR Y=34600X+25500 0.9993 1.00 3.00

o6 R B AR Y=43000X+39100 0.9990 1.00 3.00

F£3 5 MEERREER AR MERE YRR T RERE(N=6) =38
Table 3 Recoveries and relative st'm.ldard deviations of 5 kinds K4y ﬁuﬁﬁﬂﬁ/(mg/kg) 1 U % RSD/%
of carbamate pesticides (n=6)
— 0.010 95.6 3.5
REGASY IR (mg/kg)  FHIEILR/%  RSD/% -
o K, 0.020 97.5 2.9
0.010 84.4 15.6 0.050 105 65
A A 0.020 96.4 5.2 0.010 89.4 43
0.050 107 82 1o KB 0.020 108 3.4
0.050 103 22
0.010 92.6 24

3T 0.010 83.6 5.9
H 0.020 101 1.6 lepdmizit 0.020 91.3 4.4
0.050 101 3.9 0.050 96.3 3.2
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2.6  SERRAEARAVEI

IS FH P A S ) A A T BRI S T AN R — 36 8
Dy A A W RE S AT ARG, Z5RIRAG Y IR 5 e R
BEIACLRH

3 & i

ARG FEST T 1 SO £ 3% - E 6 B 10k (W) B e
TR A E R 3RS E L WA L B RN
1o IR 7 o SR T ERGHE QuEChERS Jy ik #EA T4
B, PTARCEBRANIER . BRI A0, J5 i ks i BRI E
BRI IR AR B T I ER . AR A AT AR AR B . FE
W O A, TR A 5 Rk B IR IR AR 255k B
EORFASEE alll I8
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