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Determination of nine pyrethroids in green tea by ultra high performance
liquid chromatogram tandem time of flight mass spectrometry

FENG Yong-Wei', XU Wen-Yan', HUAN Yu?, LU Pei-Yao’, WANG Zhen-Jiong""

(1. Wuxi Institute for Food Control, Wuxi 214142, China; 2. Shanghai AB SCIEX Analytical Instrument Trading Co. Ltd,
Shanghai, 200335 China; 3. University of Melbourne, Melbourne, 3010, Australia; 4. School of Food Science, Nanjing
Xiaozhuang University, Nanjing 211171, China)

ABSTRACT: Objective To establish a method for the determination of pesticide residues of 9 pyrethrins in green
tea. Methods Ultra high performance liquid chromatography electrospray ionization quadrupole-time-of-flight
mass spectrometry was used for the quantification and fragmentation pathway of 9 pyrethroids. Results After
extracting pyrethroids by QuEChERS method, the samples were easy to form [M+NH,4]" adduct ions under the
positive ion mode, while [M+H]" adduct ion were easy to form under the positive ion mode. The linear relationship of
the method were significant within the range of 1~20 pg/L(r*>0.99). The limits of detection of all the 9 pyrethroids
were 1 pg/kg. The recoveries within the range of 2~10 pg/kg were 85.2~106.3%, and relative standard deviations
(RSD) was no less than 6.1%. Quasi-molecular ions of 9 pyrethroids were fragmented from either ammonium adducts
or hydrogenated molecules. Conclusion The method is simple and efficient for the rapid screening of pyrethroid
pesticide residues in green tea.
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fragmentation pathway

il

1 5

LR B2 8 (pyrethroids) & {5 B K SR Bk HL 3G MR 45 44 &
) — AT LA R, HATT 3 ORI s R S
FEZS IR STl )22 (e P2 KO8 5 S i
B TRAE A b ARG v SRR BT X A A R 1 gl i, e
Stk | ERRE SRR A D A R
T A AEAR T it P LB B TR AR B A d KRR, XA DG
HASI AT TR = RIS .

PIBR HUAG R 2 — 2R b B m I AR A S Y, H AT
2o H KM % 3 ¥ (gas  chromatography—mass
spectrometry, GC-MS) Fl T #H €4 1% = B¢ T 1% 1% (gas
chromatography-tandem mass spectrometry, GC-MS/MS)i}t
FIR, GC-MS A1 GC-MS/MS HAG DL i 45 1 %2
R ERTESZ PR FAAFAE— & R PR 26 1 240 )i
g RO A 2 R IR HUAG E ORERE, A
VOIRAEEETE GC HERE IR 250 °C) 2k 1k AL R A s,
ARBTG5 3 0 GC-MS ik B Ak
P R R UE | % e S S i A S =R 1 SRS 5K i
16 1 A 5 AR 20 o W BT 1B T 5 R (liquid  chromatography-
tandem mass spectrometry, LC-MS/MS)/fff . Pk . REUE
T, 3 T TR AR 2 ARG I T A ) RS 5 B T U
(electron spray ionization, EST)f¥ &AL AL, ARG
AREMLEDY, Y FERMES FEF . G
W B it s U, S SE ARG E RN AR
FEHRAE T HAR AR AT R A OB i R K
O g% ¥ & 47 B B BT 3% (high performance
chromatography tandem time-of-flight mass spectrometry,
UHPLC-ToF-MS)XF g A HF ih ff R U U i . ARSI L 2%
BERUAGNR . IREEEER . PEAENE . SULEE . REUEE R |
FMETAEEE . VUG NESE 9 FhDIER UG TR AR 24 1) o B
FURFARATIIR . S T E N . =T, Ry
TR, SN UL R HUAE RS AR 25 5% B A DR 20 AT
DLW o W M & 38 - o Ik B % i (liquid
chromatography-tandem mass spectrometry, LC-MS/MS){;
PRSI 25 - U0 B R A TR S A 2 B A 1 fry 5k B
BT T A 48 IR E

2 MRS REE
2.1 {UE. KSR

X-500R AR =y AU €03 FR IR DUARAT AT B[] i
X (ZEE SCIEX A #); 1Q7000 EI B4 KHL(ZEE Millipore

2\ l); Allegra X-30R 2.0 H/1(3E [E Beckman Coulter 22 H]);
HEE, ZiE. Bk, ZEE(@LC/MS 2, 8 Merck A H]);

liquid

FAEFAENE . ARAME . REFR R . IR . PR
B, FUKSEER . FUTUEEER . BURCTSEER . DU AR
i (MR EE 100 mg/mL, A%k 3 3K 58 44 3 B i K AT );
QuEChERS R7lfy [HA#IE G0 mL B0 . Bt
6 g. LI 1.5 g). HLEQ mL B0 . PSA —H %
R 57 50 mg . A ssibikEE 8 mg. Cig WM 50 mg. i
MRk 150 mg)](KHIEA SEARRBHEA BRA F); SRZRFE
WA F I8 S A LAY .
22 LWHE
221 &igEH

{4, % 4. Phenomenexkinetex Cig, (3.0 mmx 50mm,
2.6 um); WA A HA 5 mmol/L 2 MREKIEW (&
0.1%(VIV)H ), B Mk 5 mmol/L Z W%k W BLE W (&
0.1%(VIV)T R); ¥EIRFEF: 0.0~0.5 min, 70% A; 0.5~ 4.0
min, 70% A~2% A; 4.0~7.0 min, 2% A; 7.0~10.0 min, 2%
A~70% A; 10.0~11.5 min, 70% A; ¥i#: 0.3 mL/min; #:i&:
40 °C; HEMEHE: 5 pL; HFFEARIRE: 15 °C.
222 kA

ESI Ji: 1E& R, WIS 4500 V; KA
30 psi; B FIIREE: 450 °C; ZfkaR/E /) 50 psi; HfBhfn
PAEEST: 50 psi; FARETEE 130~700 Da; ZFEHE 45 V;
BITHIE] 0.15 sy “HRIEHEE: 50~700 Da; AfEH
JE 45V, BEEFE] 0.15 s; RifERER 25 V.
223 AFEAEE B

A3 BB 9 FhBLER A EE AR EY R4S 1 mL F 100 mL
A, AR EZIE, s R E 1 mg/L ARHEY)
FEAEAWE, 1) 0.22 pm JERE, WA
224 HSETAE

FREL 1.5 g ByWRAIZENTRE S, 43 B A & oA
15 mL B4k 15 mL 547 0.1% (VIV)F R 2, i
JRA1 1 min, KHRARESIAE] QUECHhERS IS H, T
JEYRA) 1 min, 6000 r/min 0> 5 min, B 1 mL B0 E3EHR,
JAZE] QUEChERS b, WWHEIR -] 1 min, 6000 r/min %
L 5min, B0 FIHHKT 0.45 pm 3R, L.
225 KHAMEHR

B3 BR UG TR AR ME 8 2 U SIS R, 1S R0
1.2, 5,10, 20 pg/L bedE TAER . INARZS (ALEZEFE N,
FERTAR R SRR 0T . DMEMELE 3:1 1Ry i
i i R (minimum limit of detection, MLOD).
22.6 EHEBIEE
i) 25 R B O ACTE Uk R AR AE T AR VR, A
2. 5. 10 pg/kg MFRAE S, SEAT K3 FORG % B3
A ERAKT 6 MEHEEBOFHME, T8 RS A
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3 HER5HH

3.1 EMRNER

9 FhULER AR A E MR AE SR LR 1, AT I ]
S 1A D00 4 A T B RK H R  R irA A T
Hoortrs Rt resr . M. wAE T, [
PR TEZREMEEE . AP I T 9 FblBR
BT B9 [MAH] G ) 8 7 R [MANH, ] & 9 8 1 3=
1 AU, FRA TR . UM UG TR . AT TR 4G TR [M+H] i
T AU K T [MH+NH, ] W T AR, B 7R 2 1 2
[M+H] HES> T8 75 HAt 6 FhDRR Hu 44 5 [M+NH,] " 1%
I FIE K T [M+H] W T AR, R W] B AL 5 B R
[M+NH, ]G 8 1 —BORIF, G 8 -5 % e 1o B A2
SEVERUBR | E R EER o TR TR TR R AR,
AR L BN o 11 R S R T R B T
F LRSI T 9 FlBR BUGER A RST8], 9 LA WtE
7 min N, b )BT O 1 R R 4

8 T B R Electron Impact ) GC-MS ¥ 244
AR 4> FH 0, 5 FLRT G i e ke e & . DR s34 g
KPR LS AL, B S A R A, I
WA A5 5 4 A 3% A3 B AE AL & W A AR ilE AT e M . E iR,
SEUF TR K .
32 FEFER
3.2.1 KB

7B e RO A e 3 BRI AT IR ) BT AN 9 Al ULBR
BRI R PR DG R Kl i BREE IR 3R 2. 3R 2 o,
9 FhBLER UG BEFE 1~20 pg/L Bl N Lk 56 2 AT (r7>0.99);
FARK MR 1 pgkg, ZE R T 55 NHMCE W
GC-MS/MS K75 3014
322 HHBEREFLME

TR HERRE RS AR DL 3, gk 3 PR, &
A it P 0L U TR 5 R AE 2~10 pg/kg JERIEE, EIiCR
Al k%] 85.2~106.3%; AHXTFRIEM 22(RSD)<6.1%.

R1 9 MIBRBFBERYE MRMER
Table 1 UHPLC-TOF-MS characteristics of 9 pyrethroids

EY £ 55 15} [8] /min PN AT AVIAVAN N & FE A v s R} F/Da ey
S H B cyfluthrin 6.39 310070.4 1194185 451.0986 [M+NH,]*
AR A cypermethrin 6.45 1553689.5 2957294.1 433.1080 [M+NH,]*

Mk 4415 cyphenothrin 6.54 8037419.5 1644067 393.2173 [M+H]*
TR ZH MR deltamethrin 6.47 647709.7 3079787.8 521.007 [M+NH,]*
FH 453§ fenpropathrin 6.38 9972700.2 2002547.9 420.1361 [M+H]*

EL 4T fenvalerate 6.50 185276.7 3486578.4 437.1626 [M+NH,]"
4GS flucythrinate 6.28 93353 8526877.1 469.1933 [M+NH,]"
SR 4T tau-fluvalinate 6.53-6.63 3283792.6 107909.2 503.1344 [M+H]*

DU 45T tralomethrin 6.18 1727.7 96620.9 678.8437 [M+NH,]*

F2 GMEXRRREGLR
Table 2 Linear relationship and minimum detection limit
5% et HERR FEAIR 2 RIS kR
MLOD/(ug/kg)

1 A ZHM cyfluthrin 0.9925 Y=1442X-185 1

2 F %l cypermethrin 0.9983 Y=16599X-376 1

3 KBk 35 cyphenothrin 0.9968 Y=79907X+4005 1

4 TR HGNR deltamethrin 0.9981 Y=31937X-1143 1

5 F 5458 fenpropathrin 0.9964 Y=52627X-2003 1

6 SN BTG fenvalerate 0.9914 Y=1685X+762 1

7 TRFINZE R flucythrinate 0.9951 Y=2586X+157 1

8 TR ZE S tau-fluvalinate 0.9960 Y=24004X+1701 1

9 PUYR 25 tralomethrin 0.9943 Y=2700X-872 1
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Table 3 Accuracy and repeatability of the method st
ﬁu‘l“ 'ﬂﬁ%% [f] = EROR AN
@ ek R R
e R AR “ Kopm
I/ (ug/ke) 0 ] RSD/% A 2 91.2 6.1
I A 5 96.7 5.0
2 852 50 tau-fluvalinate 0 083 30
ﬁ%%%% 5 91.0 4.3 2 88.8 5.1
cyfluthrin P A
10 923 4.1 ) 5 912 3.7
tralomethrin
2 86.4 42 10 952 29
%ﬁ%% 5 92.0 2.8 3.3 H@EmeE
cypermethrin
10 93.2 2.7 9 Rl ULk H A TR 1) — 2 R A7 2 A AL A R s
2 993 31 T, ARCUIRERTAGE A FR, BRITHIBR R4S ER Y — 2k
BN s 1022 I8 TSR, SRR EAH R TSR L 1, k1 RR,
cyphenothrin JEOBE R OSBRI P EE A miz=208.0769 |
10 102.3 15 m/z=181.0656. miz=151.1118 F1 miz=123.1170 4 4 4~
2 90.1 3.1 R BITE R B F . miz=208.0769. m/z=181.0656 ! IN7ET
N=E=1 1=
S 5 93.5 23 15 9 FIABR0 " LPERE L, AT mVZ=208.0760 Fi %A A
cltametnrin
10 98.4 20 REABE B C14HoNO', mVz=181.0656 NiZ &AL & ik
5 086 e — BB ERENKEA BT CHO, mz=151.1118 Al
Sp—— ' ’ m/z=123.1170 43 5% 1 B R 438 A CroH 5O S FE el
fenpropathrin s 105.6 30 FEHIRER CoHys o iR T LAHERT, O Fh 0l 25l 13
10 106.3 2.9 TR Sk A R AN A BETE R, 3 R B 2L
2 89.6 5.6 WA mz=208.0769 . mVz=181.065 & 9 Fib &4 3A A4 1E
IRA R 5 045 47 PEF o HABR TR 28 AR G540 Sl = IR M 35 TR S5 s
fenvalerate 0 o5 s KT AT . WA R 2 10 s-o- -3 24
' ’ FHE % (s-a-cyano-3-phenoxy benzyl alcohol), 31 A 5
S 2 906 45 SR, G IOAEAERE I T LA MR et
ik s . .
ﬂucythrinati 5 94.4 3.4 T A HEEEST YR T R A R T A R I T A
10 96.2 23 SEM AT HE R o, PRI myz=208.0769 . mVz=181.065 Al LI
1B R AR HI 2 g 2 A 24 B BB ) T 2 1) HL bR i+
1.1e5 - 123.1170
1.0e5 ks .
9064 HC CH, \“|‘E:\;/c"\'
8.0e4 g ] Y GQ
2 7.0e4 X I
& 6.0¢4 151.1118 ééo
B 5.0e4 @
4.0c4 181.0656 .
3.0e4 e’
2.0¢4 - 1241212 | o0 O—Q
1.0¢4 : 109.0658 |( 1490244 ( 180.0821 208.0769
0'080‘ Aol | \”. L, 1 | L “ | .

Fig.1

K1
The fragment pathway of cyphenothrin tested by LC-ESI-Q-ToF-MS (5 pg/L)
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