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Pk R AR T4 LU iR 24 AR B A B iy ) 2 1, ALk, 2002
FERR SR T BRI S AT AR L AR U T ER R4 K I )
W PG J , L 28 R R Mt 7 W ok il 50 A R 3R e 1 B
PERMO H R, KX AE ik Bk (IMID) « BE R
Jok (ACET) . MEHiBE(THIA). % % X (CARBE). 7% H
BL(CARBO). K% B (METH) M T Bk (DIAF) 7 #h
A2 B KBk B PR & FAE 43 9 0.05+ 0.1, 20, 0.1,
0.05. 0.1 mg/kg FIARFRAG I, BT AT A Hh i) 2 18
Ry RZE B MEdbk, me Bk, mE iRl T
ik R 5% B AT A DU EL A R

HAT, 2R AR 2 Bk 24
RT Tk JUR Bk B R DN DA b Ak B 5V R B B AH AR
HU(SPE). [EFMALEL(SPME). g ¥ 77 X EL (ASE)
T3 7 [ K 3 B (MSPD) &5 118201 330 e 7 30k i A 4%
v, 0 ELATACF L R E B, FERF. QUEChERS (quick,
easy, cheap, effective, rugged, safe)if &b ¥ /5y, i&H T
AN TR Ao 2R 24 0 TR ARG, 20 i ol — b S () A B T
AbFE 5. QUEChERS T3k L T2 M2 ki
BROKE . B30, H PR B AT AL, —
W ZHE 8 S 1% ORI G TEREL, IINBREREE .
SNBSS IR BN A BRK, TOKBREREE. 2 —HE N-
PIFEIEGE(PSA) A7 8240 IRk BE(GCB)ak Cys [N G151k,
EOTEBRAER R, PO, RS B AN R . H AT,
WA 5% QUEChERS ¥ [F] I & 42 Ab HE A5 i it i
R, mERUBK. MEHER, ZER. AL KZEMT
eIk 7 FhAZ RIS, ARSI R EH R TR —FhE
T QUEChERS A &b AR 45 & HPLC-MS/MS,  [A]H 4
PRSI w7 P R RS . B R AT B Bt
IR A 25 5% B B v R A PR AG I vk, DA BE SE
PUig, W5 BRA AAER T 2R ) e 4

2 I

21 RKFN S5

AU BT XS N Agilent 1290/6410 15 R0
A - — B DU AT 5 3 1 A (HPLC-MS/MS, USA),
it /5 Zorbax SB-Cjs 70 &4 (2.1 mmx150 mm, 3.5 pm).
100 pg/mL f8E dUPk . otk dumbk, mERE . ZRHR . K
ZE 0B BT BEIR (B DFRHER I B AR IR
SRRV IS AT, CRAFAE-SCHEE . BAGKRIEM
FRAEE I R bRV T 5 -7K (1:1) 3828 F R 1
B, FHARFFAE-S TR, REUH 1 AN, Clg(EiE
gy, HRR(REAl). F 2R & Hral) B | &

EH IR AT (T E). N-PJ % 2 & (PSA, 40~63
um, 50 g/ A 4k K B (GCB, 120~400 H, 50 g/ff)
BT Bl b B A A IR A A (R E). 0.22 pm £
o PR MR I B 2% HH VA I S0 W A A PR A |l ()
AP SIS BT R K Mil-Q 7K (18.2 MQ cm).

22 ST

FREUK B 5 (35 RE 2.0 g, BN 50 mL [
DEH, M 10 mL 19215, 0.5 g 11 NaCl, JigiRies]
1 min J5, £ 50°C/AKI 4T, BAHE 10 min. 24
J&, 1E 4000 r/min F &0 5 min, B 1.5 mL _EJ2#E
W 10 mL [ESCAEH, A 015 g N-NHE 4
i 0.15 g A1 5840 R BB 2 0.5 mL HRIEW, WiEimie s
1 min &, 7E 4000 r/min F &0 5 min, B _EE BT
0.22 um JEME, Y€ AT HPLC-MS/MS I & P4,
HPLC-MS/MS 2fF-unR: AR 30°C, sl A A
0.1% FERKIER(VIV), WhHl B N, WM
N 0.2 mL/min, BEFEEN 10 pL. BB M0
T: 0~12 min, B LI 5%35 0 T 5 2 90%, 4
¥ 3 min; 15~17 min, B AH L5 A\ 90% 3% 1 8/N 2] 5%,
HE¥F 3 min. ESI(+) A% 77 08 2 N I (MRM), HL
W5 55 H 4000 V, B FURIRE 300°C, ZALAUE T35
psi, AEMIERE. EMHETESHIE L

F 1 FE HPLC-MS/MS L 7 FhRFIA 24 1) 3= B G = 5

e . B > E/%,éi‘(‘
R 2 ATR  BE T CEEEET
(mlz)
g HU bk 222.8 223.2 126", 56.1
ZWR 191.2 192.1 160.1%, 132
T HER 384.6 385 329.1%,278.2
W et I 291.7 292.1 2117, 181
L gk 255.7 256.2 209°, 175
e 221.3 222.1 1237, 165.1
PES4 162.2 163.1 106", 88.1
2 O
AN oy H
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0, I | 7 S~y NG S
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g nE Rk, 2R K A BRI T REIR. 7R
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S0 B J5 HPLC-MS/MS Ao (%) R B50RE . AEfl B2 ARG
WHEE. 8 T DRUEFRFINAR 25 58 A e B K, [R5k
BEL 55 410 1) €8 2 R0 22 W 2R 55 T IR o I 4 L, 3RAND
X6 AU B (B BRI 751 4 A5 RN 2% I B i J5 2 114 B 4 )
1T T VEALAL. #%M8 3:1. 4:1. 5:1. 6:1. 7:1 1 8:1
HEAT SEEG PR, SRR WI(E 2), HIRHORE Ak
FESETLEB A 5:1 (mL/g)F, EZE. &2k, 6. 5
T AFRERFZIRAE A1 7 FhRs il Ak 25 35 77 4
FEEPEAUH R, SRS AR, HIRBGRH AR
ZMRETIY R & & L2, Rl 5 Tk
FEAFEM HPLC-MS/MS R, 4l & T 5:1 B,
PEHURBEARAA HFRERZ AN, W7 A, 2
GEE LRSI R, ASLIRE 5:1 /E A FREUET
FNZ A o P A LA

N-WIE 2 % A1 3B R BE AT C g /2 QUEChERS
5 R 22 A P D [ A AR R ] e AR IR R R
F, RGPS AR AR ZHBAEHRET

120+
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EbrtaR. RS MR, BIESR, HEREHR
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HEWIER . Py 2554, I A SR 2B 2 BR A i H HY
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P& A ) B SR AR AEAE ZE 00, SRR 3 S E AR
RN 2, R ERT RS, 178
SEEG A, BATE SN T A SR B & DR E
5 T AS ) 255 1 B2 BV 1) € 25 A BE A9 B Ak 2L B
[FIEE, T 820 A S84k o B o A5 W AR 24 5 1) 02 %2 1
R (F AR BT 2 B R A 0 W B 2805 1 W b
T S 08 o FE A FRATT I N 2> 1 B A VR DA B 1k SR AL
T BT AR W A 24 R ) R 2 B R B, R v AR AR
iR, RN A AR 90 43008 A S SR B S
2N — B LI AT 980 A B A R B AR 2R B
(PR BT seat gt R, 2R R BRI — &
I 2K AT A B AR A SR Ak e BE G R A 24 R T
Z BRI, (B2, At £ i F R S A AR R
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TATCL 2 B R AARERR F RN 34T T 1k,
SEAG AR (K 3)F W, 1E 1.5 mL 1% S8R B
AN 0.15 g N-PR#E 2, " [1.0.15 g A1 5240 K B LA I 0.5
mL [, A] DU R BR ARG (R 25
BRI FR S 2 B, FEARAE 7 Fh AR R G 2 R
B RAFRENCR, 55 /2 HPLC-MS/MS IR Il 5K .

3.2 FEMZEEVERN EPUE R R B

7 T 25 Al bR WU HPLC-MS/MS &5 T B,
DA B S A% 24 5 B i B 4 B, W 4 0]
A, TEBAES T T, 7 MR ZTE 18 min P SEI 2
RO, T B IIAR 25 11 5 B B 1 (0 A e A
UF, TGRSR T 97 3RA5 7 FhAe A 2R vk it 2k,
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A 3 ZEm R HOR A AR INEXT 2 18 R BIRCR R .

ZRM RS A% FMHINFRIREE: 0.1 pg/g(F). QUEChERS

R REUK 1.5 mL, N-REZ %015 g, ALK E

0.15¢

BATIE T — RINVA R TR S P E R, HAx
AEM 2R LR T FE . 2 MV el B LA HE PR LR 2.

T2 AT RN, ki T AN S IR 2 ) 2 R AT 2R
PESE R, MM REE 0.9937~0.9999 2 [&], W
PR mb ek, MEHER, ZER . wEEL KZEMT
ik MR P 2 P BE S L 43 N 0.4~200 2.5~100. 2.0~
100. 0.5~20. 0.5~20. 5.0~250 Al 1.0~50 ng/mL. 7 F
RG] TUPAC (1H BRatifg 5 B A6 22 A 2 ik Al
FR(LOD, LA 3.84 £i5 % (IR WS 5 bR fi 22 11 B0 Al
HIRMLOQ, PL 10 7 HFWAE it Z 1 5H) o
514 0.1~0.5 F10.26~1.3 ng/mL. EURACHEM (XM 7
TG 221 LOQ (8 XCRAFN H AR HIE 5 1)
HH T H HE Ml 22 <10% B 458 00 5 bR 420 1) S AR ) N
0.3~1.3 ng/mL.

3.3 JjikEiE

T RUE VR R AT EE T, FRATHEAT TR B
G ERR L 0 AR AR RE S AN AN [F) 9
FIARAE SRR 1 mL, BREBOE, R Shriks
TR EIE), SR, A 7840 W USChR A S . 5
TR Ny SR, R T AL 7
I RTRE I INAR 2 A, AN IR KPR 3 7K.
B ISR S0 () 45 SR L3 3. N3 3 w40, 3 RO A s
K BB N 86%~101%, 3 YR EE LK H N

3 é =]
X o
20%10 § . §§ 2 .
3] o a
1.0 x 10° E )
DIAF |
20%10° 385 — 329.1‘
1.0x 107
1.0x10°{ LA
292.1— 211
0.4 x 10°
3.0x10° IMID:
2562 —> 209
2.0%10°
1.0X 10°
A
ACET
4.0x10° ‘ 2232 — 126
20%10° |
I\
CARBO '
2.0x10° 2221 — 123 ”
1.0x10° }|
|
T R e S, . ‘“_,‘,, PR —
2 CARBE
3.0x10
192.1 — 160.1
20%10°
1
1.0x 10
) METH
200310 163.1—> 106
1.0x 10:
TSR
2 4 6 8 100 a2t o Adi 16 18 20
Time (min)

B4 7RENRZGE R, 2R, TER. D, A
R B BORTK 22 )R A RTINS B TR, RS A R
7 RRRRIIR 25 B s B R 2 5 R IR A
20 ng/mL, Wt HMRFIK 2 BRI EE A 50 ng/mL, T BEIRFI 5
BB E N 10 ng/mL, BE BB E N 100 ng/mL

AE X bR AR 22 (RSD, n=3)N 2%~6%, H i RSD (n=3)
N 2%~8%.

3.4 SEBRAE S BRI 5 A

KRR A T LR A 30 4, JLA RN
10 3 WM 54 TAES 4y WS . AR 2 6
=L A L ANETT L Gy, A A AR

305



i Z=%%: QuEChERS AL 45 & HPLC-MS/MS [A] I RS 2 - 7 Fh gk 24 5% B8 )

K2 T AR 2 RRAE 2R A T R A R

Hoy FifE K RZH(RY) LMV F (ng/mL)  LOD Y (ng/mL) LOQ? (ng/mL) LOQ ¥ (ng/mL)
W iR ¥=210.8X-13.49 0.9998 0.4~20 0.1 0.26 0.3
L H gk Y=47.98X+29.41 0.9999 2.5~100 0.5 1.3 1.3
Mg g Y=97.52X+3.834 0.9999 2.0~100 0.2 0.52 0.7
ZWR Y=392.4X+18.33 0.9996 0.5~20 0.1 0.26 0.3
T H B Y=162.5X-1.186 0.9999 0.5~20 0.1 0.26 0.3
KZ B Y=33.29X+54.56 0.9978 5.0~250 0.5 1.3 1.3
TR IR Y=72.33X-1.413 0.9937 1.0~50 0.5 1.3 1.3

a) X: WBE(ng/mL); ¥: THEETIARN); b) AR (TUPAC #54E); ¢) IUPAC FxifE; d) EURACHEM i (RSD=10%)

K37 A INAZGAE SR RE P AR PSR K (n=3)

Y4 JnAz K R (%) H®A RSD HId RSD
(ng/mL) (%) (%)
5 95 4 5
g H bk 10 96 4 4
20 101 2 2
5 90 3 7
ZWR 10 92 5 6
20 98 2 2
5 94 5 5
T HERR 10 96 5 5
50 96 4 4
5 86 6 8
g g 10 91 4 5
50 92 2 2
5 89 4 6
Nk Ha bk 10 94 4 4
50 96 3 3
5 87 5 8
o 10 88 4 5
20 90 4 4
5 86 5 6
DES 10 86 4 5
100 90 3 3

AR A DI B L R A R, R R 15 1
L5 SR8 5 s FEAS 3 AR 2 4. AR SE
56 BT ST ARSI 7 VE R SR BRI RE R Bk 7 Rk
IR B AT S ks .

SRS EE R, A 30 AR EEST, B 9
PR A AR 25Tk BE . (E 2, R 2R AR R
7 FRZ I 1 R, RGBSR N 30%. 1R
HARZT TR BRI O ANFE e, B bk SO B 1R % A
A5 0, HEBEMEUY 16.7%, KR 0.05
mg/kg VAT, U SbRE PR 21 (<0.5 mg/kg) /) 1 M4k
B K E R AR 3 4, Hob 1 A
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M 25 F>0.17 mg/kg, O ok &k 356 bx # NY/T
288-2012 (L&l A ) H e 1 R 2 1E (<0.1
mg/kg), A2 ks A5 R/ T 0.1 mg/kg; K K
Z IR R A 10, RIIME 0.20 mg/kg, /T IE
FhrE GB 2763-2014 (& ZaEZARME iR
2y KBk B PR ) e KBk B PR B (<3.0 mg/kg) TR A,
ZW R BEREE, T R T B IRE AR AS

4 g

ASCH A QuEChERS AT AbHH A 454 HPLC-
MS/MS, 7 T [F] B 3 A A 0 25 v e ERUBR L ik
Wk MEHUGR . ZR R O B K AT EER 7 A
KRR AR M k. itk T QuEChERS V£ IHEHX
ML A LA &2 HPLC-MS/MS IR Il 44 2. P ST
FR o0 BT 7 2 LA B T B L DR R A5, T
TRV AS I AS B3R 7 RR 25 105REE, 7 MR 2511
IUPAC SEER N 0.26~1.3 ng/mL, [FHE AN 86%~
101%, ReW 2 B AN ZE AR Rt 7 Pk 25 fR &8
o F ARG ) 25K

FIF BT S o BT T3 vk, e el 7Ok B AR
3% 1) 30 ANZEMRE S R 7 PR 255 BB L. 7E 30
WFEMFEFRA 9 MR AR AR, S HZEN 30%.
H2 9 (A5t iy RS HY 7 PR BE R 1R 1 Bl Horp
[ F At GB 2763-2014 1 K BR 5 A [ itk sk
K2 WA I 20%, (HAS H R 5 bR 4E 1 TR &2
/N 1 ANBCED, NS 72 A 5 B e 4 e,
HBRAS RN 10%, Fort 1 ANFE i I Al 5 b v
NY/T 288-2012 ( £¥ (& i) 1 BR = /E (0.1 mg/kg).
Al LR AR AR P R R T, WA bk, mE HPRRT K 2
BN, HoAs R R B AL T A KR
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Simultaneous determination of seven carbamates, neonicotinoids and
diafenthiuron pesticide residues in tea by QuEChERS-HPLC-MS/MS

Lei Chen'?, Liangmin Shangguan3, Fengfu Fu®

1 Institute for Agro-food Standards and Testing Technology, Shanghai Academy of Agricultural Sciences, Shanghai 201403, China

2 Key Laboratory of Analysis and Detection for Food Safety of Ministry of Education; Collaborative Innovation Center of Food Safety Detection
Technology and Products, Fuzhou University, Fuzhou 350108, China

3 National Tea Quality Supervision and Inspection Center (Fujian), Anxi 362400, China

*Corresponding author (email: fengfu@fzu.edu.cn)

Abstract: A novel method for the simultaneous determination of 7 carbamates, neonicotinoids and diafenthiuron
pesticide residues (acetamiprid, imidacloprid, thiamethoxam, carbendazim, carbofuran, methomyl and diafenthiuron)
in tea by QUEChERS pretreatment together with HPLC-MS/MS was described in this study. The optimum conditions
of QUEChERS pretreatment and HPLC-MS/MS detection were investigated in detail in order to obtain the best
performance of the method. The method reported in this study is simple and fast, it could be used to simultaneously
determine above 7 pesticide residues in tea with an IUPAC LOQ of 0.26-1.3 ng/mL and a recovery of 86%—101%.
The success of this study provided a rapid, simple and reliable method for simultaneously detecting above 7 pesticide
residues in tea.
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