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- - (ECD) (Bifenthrin)
(Fenpropathrin) (Cyhalothrin) ( Pemethrin) ( Fenvalerate) (Deltar
methrin) 6 1.2% (m/V) 6000 ( PEG6000) 40%
(m/v) (NH4)23)4 ) )
, 75 6 (LOD)
0.4y g/kg 2.1y g/kg 3.0M g/kg
6 , 4.17, 4.15, 4.09, 4.01, 3.93  3.51u g/kg
200 g/kg , 72.3% 85.6%); 2.2% 5.6%
1
(cc) ¥ (HR.C) ™
: (sPE)
(SME) ™ el (MAE)™ MsD) ™
(cloud point extraction, CPE)
[11 14]
, Sikalos ™ 6 (PAHY); Jia ™
. Zypura - ,
6 H 1
0.5mL 0.2mL ,
) 2.7, 10.2, 2.3,
7.7, 9.8, 2.5 g/kg 0.4, 3.0, 0.4, 2.1, 3.0, 0.4y g/kg
2
2.1
6820 ( Agilent ), ECD ; -SA v (
) ; KQ 3200E ( ) ; Anke TDL -60B
( ); HH-26S ( )
(92. 4%) (98.8%) (95.0%) (96.5%) (94.0%)
(90. 0%) 6 0.1 g, ,
1000 mg/L , : 6 0. 1g, :
20090330 :2009-05-06
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1000 mg/L , 4 ),
6000 ( PEG6000) , 20% (m /V) ; (NH,), S0, ;
,8% (V/V) '
2.2 -
8% (V /IV) 0.01mg/L , 10mL 20mL ,
0.9mL 20% (m/V) PEG6000 6.0 g (NH,),,, (NH,),0, 8% (V/V)
15mL, 30 30 min, 3500 r/min 10 min
, <0.5mL, 0.5mL 0.2 mL ,
25 min, 1pL - , 75
2.3
1.0g 20 mL , 1.5 g (NH;), O, 5.0 mL 8%
(Viv) , , 60 min, , 6.0mL 8% (V/V)
3 , , 0.9 mL 20% PEG-6000
4.5g (NH,;).30,, 8% (V/V) 15mL, PEG6000 (NH,), 0,
1.2% (m/V) 8% (VIV) 40% (m/V) 2.2
2.4
HP-5 (30m x0.32 mm, 0.25um); ( >99.999%) :
280 ; 300 ; : 20 1 min 20 /min 210 ;
1 min 3 /min 280 3 min 10 /min 310 ;
10 min ; . 28 1uL
3
3.1
6 , 2.4
,6 2.3 Lo
5
( 0.01 mg/L) , 1 ZiM_\AJLA_&L_fL_M_
o, 6 P
3.2 5
3.2.1 c " ‘\ TR
Tween-20 TX-100 PEGG000 150 175 200 225 250 275 300
6 ,Tween-20  TX-100 fmin
, 50 , 16 (@), (b)
. PEGB000 , , (©
, PEG6000 PEG6000 Fig 1 Chmmatograns of six pesticides (a), blank tea
smple(b) and tea sanple piked with standard pesticides
, 0.2% 1.2% ©
(m N) ! , ! 1. (bifenthrin) ; 2. (fenpropathrin) ; 3.
( 2) ) (cyhalothrin) ; 4. (pemethrin) ; 5.
PEG6000 (fenvalerate) ; 6. (deltamethrin)
1.2% (m/V)
3.2.2 : , (NH,), S0, :
6000 (NH,), O, , ,
(NH,), SO, 40% (m /V) , , (NH,), O,
( 3) (NH,), 0, 40% (m /V)
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Fig 2  Effect of surfactant concentration on extraction Fig 3 Effect of salt addition concentration on extraction

recovery of six pesticides
1 Bifenthrin; 2 Fenpropathrin; 3 Cyhalothrin; 4 Pemethrin;
5 Fenvalerate, 6 Deltanethrin

recovery of six pesticides
1 Bifenthrin; 2 Fenpropathrin; 3 Cyhalothrin; 4 Pemethrin;
5 Fenvalerate, 6 Deltanethrin

3.2.3 , 30
10 70min , 30min ;
30 min , 1007
3500 r/min 10 min S ost
P
3.2.4 g 90t
3
b Qﬁ |
s 85
=
= 80f
, 20, 30, 40, 50 60 =
30 min ( 4); 20 30 0 20 30 20 50 60
Temperature/'C
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30 Fig 4 Effect of temperature on extraction recovery of six
30 pesticides
1 Bifenthrin; 2 Fenpropathrin; 3 Cyhalothrin; 4 Pemethrin;
3.3 5 Fenvalerate 6 Deltamethrin
3- 2 1
[15 17]
3.3.1 toor
, 0.1 0.15mL £ %
2 80
’ ' <>D
E 70
& 60F
1 1 1 g
@ 50 1
0.2 0.3mL , = 6
402 . : . : !
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8 75 i} 7] Time of ltrasonic (min)
3.3.2
5 6
5 Fig 5 Effect of tme of ultranic back extraction on
extraction recovery of six pesticides
. 1 Bifenthrin; 2 Fenpropathrin; 3 Cyhalothrin; 4 Pemethrin;
25min
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5 Fenvalerate 6 Deltamethrin
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, , 1.5mL , 6000 r/min
3min ,
3.4
6 2.4 ,
, 2.2 HA.C
, 1 1 , HA.C 2.3 5.8
1 -
Table 1 Analytical paraneters of cloud point extraction (CPE) -back extraction method
gz Linear range RD? Lop® CPE-HRLC
Pesticide L inear equation U g/kg) (%, n=5) M g/kg) LODC @ g/kg)
Bifenthrin Y =2.705 x10'X +9. 521 x10° 09987 0.9 500 23 04 25
Fenpropathrin Y =1.375 x10°X +5. 765 x10°* 09975 1.2 500 38 04 27
Cyhalothrin Y =3.222 x10°X +4. 872 x10* 09989 1.1 500 20 04 23
Pemethrin Y =5. 115 x10*X +2. 317 x10° 09896 8.9 500 4 4 30 98
Fenvalerate Y =1.074 x10°X +0. 899 x 10" 09885 6.3 500 52 21 7.7
Deltamethrin Y =3.083 x10*X - 1.025 x10° 09704 9.5 500 51 30 10 2
a ooncentration: 0.01 mg/kg h S/N =3
3.5
1.00 g 3 (0 01, 0.05 0.1 mg/kg)
1.0mL, 5 2
2 - (n=5)
Table 2 Standard addition recovery of cloud point extraction (CPE) -back extraction method (n =5)
Added (0.01 mg/kg) Added (0. 05 mg/kg) Added (0.1 mg/kg)
Pesticid
e Reovery (%)  RP (%) Recovery (%) R (%) Reovery (%) RP (%)
Bifenthrin 85.6 5.8 88.9 4.0 94.8 3.6
Fenpropathrin 83.1 2.5 85.7 5.1 92.4 3.2
Cyhalothrin 86.8 2.1 90. 3 2.8 95.6 25
Pemethrin 82.8 3.3 84.1 6.9 93.9 82
Fenvalerate 80.3 6.4 86. 6 7.1 90.1 45
Deltanethrin 71.5 7.2 77.2 5.3 80.3 59
3.6 3 (n=3)
Table 3 Six pesticides detection results in fresh tea samples(n =3)
500 g/kg 6
RD
.~ Found Total found Recovery _
Pesticide @ g/kg) © g/kg) (%, n=3) (%, n=3)
2 h Bifenthrin 4.17 21.29 85.6 3.3
: ( ) Fenpopathrin 4.15 20.59 82.2 4.3
Pemmethrin 4.01 20.71 83.5 2.2
20H g/kg 6 Fenvalerate 3.93 20. 49 82.8 4.4
1.0mL, Deltanethrin 3.51 17.97 72.3 5.6
, 3 Standard added: 204 g/L.
4
) (MRLS) ( MRLs
0. 02 mg/kg 5mg/kg 0. 1 mg/kg 0.05mg/kg

0.1 mg/kg 5mg/kg ); 6
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Cloud Pont Extraction Coupled with Ultrason ic-assisted Back-
extraction for D eterm nation of Pyrethroid Pesticides n Tea
by GasChramatography with Electron Capture D etection

MO Xiao-Rong, ZHENG Chun-Hui, CHEN JianW ei, ZHAO Dao-Yuan, YANGM ingM in’
(College of Science Nanjing Agricultural U niversity, Nanjing 210095)

Abstract A method was developed for the detemination of pyrethroid pesticides bifenthrin (BF) ,

fenpropathrin (FP) , cyhalothrin (CH) , pemethrin (AVI), fenvalerate (FV) and deltamethrin (D 1) in tea
proposed using the cloud point extraction (CPE) coupled with ultraonic-assisted back-extraction prior © gas
chromaiography with electron capture detection A pyrethoid slution containing 1 2% (m/V) polyethylene
glyool 6000 (PEG 6000) and 40% (m/V) (NH,), S0, was heated for the extraction of the pyrethroid pesti-
cides The coacervation phase obtained was back extracted with igoctane The upper ioctane lution was
centrifugated smply for further cleanup. A preconcentration factor of 75 wasobtained for these six pesticides

The limits of detection(LODs) were Q. 4J g/kg forBF, FP and CH, 2 1Y g/kg for PV and 3 OM g/kg for
MV and D | repectively Six pyrethroid pesticides, BF, FP, CH, RV, DM and DI, were detemined, the
anountswere 4.17, 4.15, 4.09, 4.01, 3.93 and 3 51 M g/kg Six pyrethroid pesticides standards of
20U g/kgwere added in the tea ssmplesmentioned above, the piked recoverieswere 72 3% - 85 6% and
the relative standard deviationswere 2 2% - 5 6%.

Keywords Cloud point extraction, back-extraction, gas chramatography, pyrethroid pesticide, tea
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