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¥ OE: By 2 A HORAHMEE B (dispersive liquid-liquid microextraction, DLLME )~ 1% 53 B 37 135 1k
(gas chromatography-tandem mass spectrometry, GC-MS/MS)ll & 23R P ECR AR 0BT dride s Fask FRAR &
AT IR AHRLZE BRI (60 pL AN ZEIGH], 0.8 mL L& R4 #07, M 2H 0.5 min), R GC-MS/MS £
Jj W5 A X (multiple reaction monitoring, MRM) F 44T, SMRILE . SR BORMERAE 10~200 pg/L RS
TLFR N IESC R B, HOEREr) KT 0.99, K BR(SN=3) 0.0027 pg/L, £ 0.5, 1.0 F12.5 pg/L 3 PIKF
AR LTS, IBCREAE 92.5%~98.7%Z 0], MIX AR 22/ T 5.7%(n=6). £EiL Z 5 ILIRAERIE T |
BRATRE . REUES, T A YO IR G IR A

KB BB R SO - RIS, ASTORE BROR 4G TR

Determination of bifenthrin in tea drink by dispersive liquid-liquid
microextraction coupled with gas chromatography-tandem mass spectrometry
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(1. Linyi Customs, Linyi 276000, China;
2. School of Automation and Electrical Engineering, Linyi University, Linyi 276000, China)

ABSTRACT: Objective To develop a method for determination of bifenthrin in tea drink by dispersive liquid-liquid
microextraction (DLLME) coupled with gas chromatography-tandem mass spectrometry(GC-MS/MS). Methods The
tea drink samples were extracted by DLLME(60 pL chlorobenzene as the extraction solvent, 0.8 mL acetonitrile as the
dispersive solvent, sonication for 0.5 min ). The treated samples were then subjected to GC-MS/MS using multiple
reaction monitor (MRM) acquisition mode, and the external standard method was used for quantification. Results
Bifenthrin had the good linear relationship in the range of 10-200 pg/L (r>>0.99). The limit of detection (SN=3) of the
method was 0.0027 pg/L. The recoveries at levels of 0.5, 1.0 and 2.5 pg/L were ranged from 92.5% to 98.7%. The
relative standard deviations (RSDs) were less than 5.7% (n=6). Conclusion The established method is rapid, simple,
sensitive, repeatable, and reliable for analysis of bifenthrin in tea drink.
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ARUCRHR LAZE I SR SRBOR . W48 . B2 &
SEORE, 2 IE . PRI R BERSE TR,
A7 — 5 Rk P2 A OS5y HRLZS R i A il Y,
HATASR . R W E 200 mBOR B AR TR 2R
PR GRS TR S5 AR 2 E 2RI AR o AR P
JZ A A R sl G 1) B B R R R, T Ak B TR 2R OR)
., BARFRIE ERBRME GB 2763-2016 (£ hh &4 E Fhnifk
iR R KRR B R ) Bl GB 2763.1-2018 (frih %
S FARME P A 43 Rl 2ok R B )
R T2 R 245 5% B RO BR B, X 2R OB Hh A 24 Y R
HARMAE, HEEHE AT ZE TR, 2RU0RH
A5 B ORI H 2 52 315G TE

FIHT, X2 PORH R AR 2555 B TS, R SER A
WEARAE IS O A A R A B AR, R R B
AU R ARG L A B A o S B A o 23 B ol 4 H
(dispersive liquid-liquid microextraction, DLLME)J& 2006 4
Rezaee S5U'2M iy —Fh AR A OR & 45 T — R i £ dh Ak
PR, 207 A S T MR RO A I, BA A BLVA )
M, BAEREPE SN, HRC8 Z T
a1 2 U0 R UG S ARG A 5 S A
A HORAR AR, B 1 2 HORAR BRSSO
% 53 BX BT 3% BX A (gas chromatography-tandem mass
spectrometry, GC-MS/MS)I & 28 OB B AR 45 TR (19 3 B Jr
%, NZRYORH AR 25k B ARSI R AL 1R S8

2 HHSHE

2.1 UESEHF

451GC-Scion TQ “AH A3 i B T 135 {1 (35 & Bruker
ZvH]); SK8200H M7 I I vE 4 (I BLS 75 {UA A FR
23 dl); CR22GII & # ¥ %R &L HL(H A H 52 A #l);
GENIUS 3 14 HERE % ar (P2 E IKA 22 ).

2R 45 BR bR MW T (S E 99.5%, 1E Dr.
Ehrenstorfer A wl); FEE ., 2 B (€548, 32 [E Tedia
ovaE]); A AR (G BT A, TR TR Re kA

il

Bt AR A, =B bral, K afh ik
Ry, ARGk, E 254 B ARG BRA A

S SRR O T SR ): ek s

FAAEWR, 500 mL),
22 ZEWHE
22,1 REGIFAEEREH

Y FR PR BLIBC 28 2 TR A v 400 JBE LA < T e T )l ot =
RS 500 mg/L WA ERIE AR, 7E-18 °CREGAFETL,
Il PR Bk 8 7 R BN [ e 2 P o AR VR
2.2.2 DLLME #4fit42

£ 15 mL R ZEELOE TMA S mL FUCRHE 5,
FHEF 28209004 0.8 mL Z A5 60 pL ARG 3 AFS Ok}
FEfh R, BAERY 0.5 min BRI AT, L
10000 r/min B0 5 min, FA ST #0KE 2508 I TR
BRI P GBS V), i GC-MS/MS 4-#7 .
223 AABEE-ERAELEE

% & fF: BR-5 MS B 414 FE (30 mx0.25 mm,
0.25 um, 3 Bruker A ), HAAS (G =99.999%);
A 1.0 mL/min; SEFE TR 280 °C; #EFEEE 1 pL;
HERE T KA bR, IR THRR T YRR E
70 °C(1#4% 2 min), LA 20 °C/min J+% 150 °C, F-L) 5 °C/min
T+ 2 280 °C(F£+F 10 min).

g & BTFEIRE 230 °C; HFERTBEE
(electron impact, EI); ZZiifEHE 70 eV; Rl R (4 =
99.999%); MM E ST 2 mTorr; ERIAIREE 40 °C; ¥AHI4E
BAFE S min; BOHESREB L £ R I (multiple
reaction monitoring, MRM). BXZK 48 A% £% B B /a] . MRM
SHILE 1.

3 HEREHR

3.1 DLLME ZFHI&E ML

R DLLME #BUHUR 1 S B R S 808 2GR
FERRFL . BRI SRR . 2RO . AR
()55 o b T HBR PR 24 TR 1 2 IR R e i, X e R 2
BT T AHAL, DEAR BT 2 TRORE A D6 2R 4 TR A9 TS v B 28
N2 ug/L,

&1 BKEFEHRERE. MRM £

Table 1 Retention time, mass spectrometric parameters of bifenthrin

EEET EHEET
RGZF EBTA/min
BETmz TET (M2 %t fE CE/V BEFmz  FEFmm2 Fidifk CE/V
R 45 g 30.35 181 165 18 181 166 10
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3.1 FERFAEe) ik

HEBGRI RIS DLLME s 42 8 7Ry s R kU8,
LA 1 mL ZIE R E0R, s T @ P L% 1.320 ~
1.330 g/mL), =S H LR 1.471 ~ 1.484 g/mL), PUSALL
RCEE 1.592 ~ 1.598 g/mL) FRCEE 1.105 ~ 1.109 g/mL)
4 FEEGAI(FH 420 80 pL)X TR 4G BRI AL UHUR . 5056
KB =S BE . DO SR AR B e 0 J5 AR
RGO, — S e/ E 2 ORI I 28 2.0 Js R BIAR A
TRB BB, MM T BB, BERER
K, VL AW BEARE G Ttk R o X b = S H e
TS AT . K 3 FPACIGRINT IR B R I A HACR, Hd
RARMAERERE T H A 2 Fh L, RAEBFERNE
g
3.1.2 o EAAF K

DLLME H, SFEGIEEFFRIERU. L 80 pL ##
REERGH, RIS THEE, 285, NI 3 Fison (R i
¥ 1 mL)X R SGER A BRI 52 . 25 R0 3 Ry
BRI G M ROR SR, TR AR A 458 2 R o0 IR
3.1.3 FERAKARLESE

LI 1 mL ZJE R8G, 20, 40, 60, 80 uL &K N
BRI, 558 T 2GR AARU BXAR 25 e A ORI 52 . Y4
FEBFUATCY 20 L B, VBRI D, BfEREd
Ko MEEBGIFHEH 40 pL HINE] 60 pL i, BRI
WCRAG Frstn, MAEBGA &M 60 uL 35 80 uL i, KX
FAGWR B R TR A A . AR R ZE G AT LR AR
R0 14 S AR5 BSORI B AT A ARG i R, DR i e A B S Y Ak
Tk 60 pL.
3.1.4 ARG LE

S3HGR TR B RIK L A3 EOR L 2GR FLIR B
B, 1 T 5 0 A BROR 2E 7K V8 8 R A A B A BUsieR U™ A
60 pL S NEEBGH, 0.6, 0.8, 1.0 mL ZE RHGH, %
BT A3 WA TR X % 48 TR 26 BOBOCR 520 25 SRR W],
Bl 45 43 AR A 3G, BB TR 114 e sl 58 22 e T 5 B
AR PTRESE M BRIARRL N 0.6 mL B, SR AGEMR
UFAES OB R A O R, S BORREh 1.0 mL B, i
KR A T 5 SURAE SR ORE P s £ 2 38, DT (8 2 Ui o3
R DRI, e bR A ORI AR 0.8 mL.
3.1.5  FERoy XAe BT E] 09 ik 4

LBy ORAE B[R] 32 52 1 DLLME 128 BURCR
SERGEER T R YR T AR P PR 2 b 2K IO SR IR 3 g
HEPSCR RN, 5 RERB SRS WEINEEL, Hit
BB ARG FERO . 72 DLLME h, ZERUH 24
V5 AR BGR RN 43 BORNTR A5 v VR R T AT RE T 4 3 500
R BRI, 28 TR 0.5, 1. 2. 5 min WHBEPEE
i A€ SRR A S ), 85 5% 2 I P ) ke 45 B8 SR TG B i
SR, PSS R AR IS RL R 0.5 mine

32 FENEENR
HPLAL ) DLLME 5 32 %F 4% 2k A Y BK K 25 IR
(2 pg/L)FEATHE, & 1 AEERAER AT MRM (A 3k A

30

FE/kCps

10

299 30.0 30.0 30.2 30.3 304 30.5 30.6 30.7
5 [&]/min

Bl 1 BORAETR Y MRM (35 [
Fig. 1 MRM chromatogram of bifenthrin

M4 & 4 A+ (enrichment factor, EF)f{3145 77 k12,
EF=C,.s/C,

H Coea N & HJG UUTEM T B AR R (ng/L), Co
AR HTACAH T F AR B0 (ng/L) o 8 S R 4y
T ) & R TR 79, AT WLAZ O TR A Ok R 2R 44 g H
AT B SRR
3.3 ZMEB &R

FEARAL B 230 251 6 A 2 B AR G 25 00R) HEAT 4k
i, A 10, 20, 50, 100 #1200 pg/L AIARMER R 7, BE
KM R VS N R R R, &N
Y=7.65x10"X-1.26x10°(Hrh Y SHHEIEAG R (i g m A, X
BRI AGEE ), A RECH 0.9965. LI{EME I (signal
to noise, N)N 3 3155 H 7 P K BR (Iimit of detection,
LOD)# 0.0027 pg/L, A WLz Jy ik 5 i R .
34 AMEIWERKIEEE

PLAS ISR RS, 7E 0.5, 1.0 A1 2.5 pg/L 3 MK
SR BT IbR B, AR IKSE R I E 6 Ik, F
I AR RSB FIRE X A v O 2 L2 2,3 NI I R BOR
BT 9 UL HTE 92.5% ~ 98.7% =[], A X A% v i 22
(relative standard deviation, RSD)7E 4.0% ~ 5.7%22[0] . 13
T A B A R B A R R E

F 2 BEFOEEWE R EXNRERE(N=6)
Table 2 Recoveries and relative standard deviations of
bifenthrin (n=6)

RGL4F FRAKE/(ug/L) R /% B RSD/%
0.5 92.5 5.7

AR AG R 1.0 98.7 4.6
2.5 96.1 4.0
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AR SR EEAL T A RO AR B AR e HR B R

IR FH 23 25 OB R IR A TR AR I 7 3k, 3% TR A

5 mL 25Kk
AKX, AR 0.5 min,
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