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Determination of pyrethroid residues in fresh tea leaves by
dispersive solid phase extraction and gas chromatography

1

Liu Tengfei', Yang Daifeng', Dong Minghui*', Fan Jun', Xie Xiuging’

(1. Jiangsu Taihu Area Institute of Agricultural Sciences, Suzhou 215155, Jiangsu Province, China;
2. Supervision & Testing Center for Agricultural Products Quality of Lianyungang City, Lianyungang 222003,

Jiangsu Province, China)

Abstract: A GC-ECD method based on ultrasound assisted extraction (UAE) and dispersive solid
phase extraction ( DSPE) was established for simultaneous determination of 7 pyrethroid insecticides
(fenpropathrin, lambda-cyhalothrin, permethrin, cyfluthrin, cypermethrin, fenvalerate, deltamethrin)
in fresh tea leaves. Samples were extracted ultrasonically with V( acetic acid): V(acetonitrile) =1:99,
followed by the DSPE clean-up using primary secondary amine ( PSA), octadecylsilane bonded silica
(C,s) and graphitized carbon black ( GCB) as adsorbents. The sample extracts were determined by

GC-ECD with matrix-matched external standard method. It was shown that good linearity was obtained

W FE B #3:2015-02-26; 3% FA B #3:2015-07-20.
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at concentrations of 0. 004 — 2 mg/L with correlation coefficients higher than 0. 999 for these
pyrethroids. The average recoveries of the 7 pesticides in fresh tea leaves were in the range of 80% to
101% at spiked levels of 0. 01 — 0.5 mg/kg, with intra-day relative standard deviations lower than
8.4% (n=6) and inter-day relative standard deviations lower than 9.3% (n =3). The limits of
detection and quantification were 0. 002 — 0. 02 mg/kg and 0. 01 - 0. 05 mg/kg, respectively. The
method was simple, accurate, solvent saving. It was shown to be a suitable MRM method for
determination of pyrethroid residues in fresh tea leaves.

Keywords: GC-ECD; fresh tea leaves; pyrethroids; residue; dispersive solid phase extraction
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1. 54T (fenpropathrin, 0. 025 mg/kg) ; 2. FAL G I F 44 B ( lambda-cyhalothrin, 0. 01 mg/kg) ; 3. Z 456 ( permethrin, 0. 05 mg/kg) ;
4. FE S AT (cyfluthrin, 0. 025 mg/kg) ; 5. 55456 ( cypermethrin, 0. 05 mg/kg) ; 6. FWAHME (fenvalerate, 0. 05 mg/kg) ;
7. R4 ( deltamethrin, 0. 05 mg/kg) .
E1 7 HEHEERAERHHFHRMEK(A) REHH=AER(B) BiEE

Fig. 1

2.2 ERMMN

R AU €0 135 325 A 0 A 24 3% B I 1 D A 24
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CFATIE 3 ) o 42R (181 2) KB bR H SUA6 1
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12 000
O%s57 Standard solutions
g DL m FJF Matrix standard solutions
E 8 000
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= 4000
&
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ESESHEE: B X5 Ec
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B
3

T+ AR 24 1) 5T U JEE e 8 SR T A 0. 04 mg/ L,
AR RSB IR 0. 1 mg/L, AR 0.2 mg/L,
Note; the concentration of lambda-cyhalothrin 0. 04 mg/L,

fenpropathrin and cyfluthrin 0. 1 mg/L and other
pyrethroids 0. 2 mg/L.
B2 7 FEHEEERAESEM PERYE
Fig.2 Matrix effect of 7 pyrethroid pesticides

in fresh tea leaves

Gas chromatogram of fortified pyrethroid pesticides in fresh tea leaves (A) and control of fresh tea leaves(B)

T AR, 2 Y 7 4G N 235 I vp X 7 i 2 TS 28 A 2
AEAEHE 3G SR AN . WCAE T A 1 0 B ), FH &5
P 2 J3 v A YR Ay 8 701 T ) s T R, LT B R o
T, R 2E
2.3 BUXR. AFERHRMESR

GER(F )R T FhAER A 2 Y ot i vk
JE(p) S5 (A) A 2 R LRIEC R,
MR ECH 0.999 3 ~0.999 9. DL /NEfnsk
St 1 L b MR LAY 3 A5 B A A 25 R A PR
(LOD) , A /INES K P 2 Hog f FR (LOQ)
GERLE 1,
2.4 AENEREMBEE

ZEHL (K 2) R 7E0.01 ~0. 5 mg/kg JLE N,
7 PRI A A A i vp -2 TSGR AE 80% ~
101% Z 101, H P AH XF 5 fi 25 (RSD )} 2.8% ~
8.4% (n=6),HIa] RSD 4 3.3% ~9.3% (n=3),
KRG A A 25k B ARG I A R
2.5 EEREERKEN

JH B N7 19 77 2068 2R F 90 AR T L 5 25 R
B P A A EE T RE SR T TR, S5R(KI3) R
.16 Oy A<t bR b A b 5 A AU TR L TR AR
BETRFN = R A A B RS & 1 My, S iy
24 0.023 5.0.051 1 #10.043 1 mg/kg, KT
T R A B 1 B 25 5 25 B E 1 MRL H
(%£3),
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Table 1 Linear equations, linear ranges, correlation coefficients, LOD and LOQ for 7 pyrethroid pesticides

- AL AALITE HOERE i SE
Pesticides Linear ranges Linear Correlation LOD/ LOQ/

/(mg/L) equations coefficient, r (mg/kg) (mg/kg)
F 5524 Bk fenpropathrin 0.01~1.0 A =28 603p -237.21 0.999 5 0.003 0.025
AR R 4TS lambda-cyhalothrin 0.004 ~0. 4 A =82 591p - 606. 68 0.999 3 0. 002 0.01
S48 permethrin 0.02 ~2 A=10010p +242.7 0.999 7 0.02 0.05
FUREZHBE cyfluthrin 0.01 ~1 A =68 506p -1 256. 1 0.999 4 0. 005 0.025
S S cypermethrin 0.02 ~2 A =63 290p — 844, 55 0.999 9 0. 009 0.05
TRIXF R fenvalerate 0.02 ~2 A=54914p -1057.7 0.999 9 0. 009 0. 05
RS deltamethrin 0.02 ~2 A=62942p -2 401. 4 0.999 5 0. 008 0.05

R2 7 MEEERRGESREM P FH O R MBX R R E

Table 2 Average recoveries and relative standard deviations of 7 pyrethroid pesticides in fresh tea leaves

\ HiH(n=6) Hll(n=3)
VAT PR ) _
V&l Soiked lovel/ Intra-day(n =6) Inter-day (n=3)
. piked leve — —
Pesticides (me/ke) Ty XTI 2 Ty HIREbR A2
Average recovery/ % RSD/ % Average recovery/ % RSD/ %
H =5 E 0.025 98 6.9 94 7.3
fenpropathrin
0.1 86 4.0 84 6.5
0.25 95 4.9 93 7.2
o R R R R B R 0. 01 94 8.4 90 7.7
lambda-cyhalothrin
0.04 80 4.7 81 5.5
0.1 93 7.3 94 9.1
R 0. 05 96 7.7 96 7.2
permethrin
0.2 86 4.8 87 5.4
0.5 91 6.7 92 3.8
RS 0. 025 93 6.5 90 6.6
cyfluthrin
0.1 80 4.8 83 3.3
0.25 91 6.7 94 4.2
SR IE 0.05 101 6.3 97 6.3
cypermethrin
0.2 82 2.8 86 4.7
0.5 93 6.1 98 9.2
LA R 0.05 97 4.6 93 3.5
fenvalerate
0.2 84 5.7 86 6.2
0.5 93 5.4 94 5.4
TR SR 0.05 91 6.2 90 8.3
deltamethrin
0.2 83 6.0 86 9.3
0.5 97 5.6 94 5.5
s s AR SFR RN I VO A R AR
3 #Fig5itie

AR AT AR D T IR B AN 5 TR K

KHV(LIR): V(LIE) = 1:99 IRBWEFRER MRS FESEENTrh 7 B tial 48 T8 28 4% 26 i G i B
FEH,PSA (C,, A1 GCB i A W B 71 43 8 2 B4 4k (LOD) 4 0.002 ~0.02 mg/kg, & &R (LOQ) H
GC-ECD #:i , Z 57 1 [A] i 5 A5 @ nt- v 7 FF235EE  0.01 ~0. 05 mg/kg, BEMEIH AT 2R, B RG A
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1. B 45( 441 ( fenpropathrin 0. 025 mg/kg) ; 2. F AU A R 418 ( lambda-cyhalothrin 0. 01 mg/kg) ; 7. {5451 ( deltamethrin 0. 05 mg/kg) .
B3 IRFHMEREIELE

Fig.3 Gas chromatogram of fresh tea leaves sample

PREERAR 38 T At rh 3 IR Ak 25 5% BE 1 437 .
7E0.01 ~0.5 mg/kg WK, 7 Rt f 2519
SR ] R AE 80% ~ 101% 22 [8], AH AT bk o A 22
(RSD) <9.3% |,

*3 PE KREMERREREFAZRAIAENFMHH
KARKZBRERE
Table 3 MRL set on tea by China, EU and CAC
MRL {H MRL value/ ( mg/kg)

w2 e BEE ER R
Pesticides ':F'le_ ) 5434 7 5 4 135)
S <11 CAC

FH 53818 fenpropathrin 5 2 )
TR A S TR A TR 15 | -
lambda-cyhalothrin

%M permethrin 20 0.1 20
FE TS EE cyfluthrin 1 0.1 —

y

S5 %516 cypermethrin 20 0.5 15
FUNZHR fenvalerate — 0.1 _
TR deltamethrin 10 5 5

AR5 BE FH R P 4 HURE &, SRR BOR
BRrEf o JREGE R TE AN BB, ES T AR
ST AL FE . SR ] DSPE 75 s Ak RE B O
FEXIAS [ B A A TR Ak, 545 5219 SPE /IVEE:
ol A HZ TR SR A T TR A G, TS Jede i A I
R IR A B v TR S A T 1T
T b AR T ELRRAIG T R A 25 20 4 A6 A A6
SEREEMER . SR GC-MS Fl LC-MS/MS 254630 75
2 ARG AT P AT i (RSG5 B, KA
HARZLR S, AFTF Iy 04T . GC-ECD fE
BT IEAR 25 1 26 BASI TF BE AR AN AR 8 B, B4
Yedpifai op S —Fp ] LAz T RO I ik, AR

GC-ECD Z R 5 (A5 Wi 38 A, 8 M T S AN
WS 7k &, (R I e AR g AE S 0 B (R
1) T LA 7 P 24 03 B i, ZE R 4 43
W Kb 0 Z5% 5 e, AS 2 ) H s e A v A T L
M2 A 2 sk L ML B, 7E ECD A28 1 2
A By AR, R GC-ECD 46 22 0% 55, 5
TR, MORBIFE 35E H GC-ECD #EA 746,

TV W ST X A I 45 T AR 25 11 A R
TGSk A 1 2 o 2 5% B [, 42 i IR A 28 A k4
T —ENS%,
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