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AL 10 peg/mL FIFRIERE SR, WERRH 0.5 mL -
FEH TR HEAE W S 73 9 Fh4DLBAR M 2 M A v 1
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B R BRI LR AR, R E S EILEK
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W FARXT AR BE T 2 IR T B AR (7ER %
A ) , BERERA], HERRFR 5. 000 0 g (FEHA 2
0.000 1 g)HMETELES ,MAV(ECH):
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Fig.1 Chromatograms of 10 pyrethroids standards
1. L # B S (tefluthrin) 5 2. B K 35 Fi ( bifenthrin) 5 3. {35
fii (fenpropanate) ; 4. = 58, 54 5.5 Fi5 ( cyhalothrin ) 5 5. 4434 fig
(pemethrin) ; 6. 9 48 9 4 A ( cyfluthrin) 5 7. 409 4 s
(cypermethrin) 5 8. %35 fik (fenvalate) 5 9. 5 He 535 B ( tau-

fluvalinate) ; 10. P44 ik ( deltamethrin)

e & WIER B G R YR BE O 100 ng/mL fH5 HE
REWm(Hrh-CHE A 50 ng/mL) #BER 7 4>
BB REUR BT, B vk B 5 W TG AR S M [B1H L, A5 LR
FERWE 1, K 1 PR, 7E 1 ng/mL ~ 100 ng/

mL % BE T N AR SR A TR ek R4, MG R 3K
r=0.999 51,

F1 10 FhibBR HBER RS S it
ERGEREX R
Tab.1 Linear regression equations and

correlation coefficients for 10 pyrethroids

EY KL LR
LGS Y =48.311X -17. 899 r=0.999 51
i Y =21. 831X +22.032 r=0.999 69
5B R Y =18. 348X +19. 893 r=0.999 64
=ZRAF B g Y =44. 494X -20. 082 r=0.999 64
AT Y =5.683X +6.994 r=0.999 73
SR Y=7.967X -2.217 r=0.999 96
HIREEER Y=19.167X +11.118 r=0.999 77
RS R Y=25.115X +5.323 r=0.999 81
f ki Y=11.267X +2.981 r=0.999 85
S A g Y=9.837X +1.826 r=0.999 84

2.2 ERRSHEZRE

FEXTHRZS AR R, A 3 A K S B $0URR SR
FBRIR A PR, Fo b - A TR A AR M R
1.0 pg/kg,5.0 pg/ke,10.0 pg/kg , %557 9 ff
PR 5 35 B A bR v BE 35 :2. 0 peg/kg, 10.0
pe/kg,20.0 pg/kg, Z5RUFE 2 Fim, K HIBRE
RIS I Y S 7E T8% ~110% Z 9, H
WAE BN 4. 0% ~ 12. 0%, H [6] %5 %5 B hy
2.3% ~12.0% .

R2 FHEKRRSHEEEER

Tab.2 Result of average recovery and precision

. H X% B H B4 7% B
ViEEA S IRV L/ EESIEN &% RSD/% 349 ] i 2%/ RSD/%
(ng /kg)
% (n=6) % (n=3)
Y 0] 1.0 94.2 £3.8 4.00 95.7+9.2 9.60
5.0 108.1+5.3 4.94 95.4+3.5 3.70
10.0 83.8 8.8 10.45 78.5 3.2 4.08
B3PS 2.0 101.4 +6.0 5.95 84.6 £7.0 8.24
10.0 92.0 £11.5 10.27 99.5+2.4 2.40
20.0 92.5+9.2 9.99 98.2 3.1 3.18
453 P 2.0 100.0 +6.6 6.58 106.9 +4.4 4.10
10.0 84.8 £11.2 9.79 97.1+2.2 2.25
20.0 93.8 £9.2 9.83 98.4+3.3 3.40
=RAFIBE 2.0 97.7 6.6 6.74 84.8 +5.5 6.49
10.0 80.3 9.1 8.22 86.3 £4.2 3.99
20.0 91.8 £9.5 10.40 98.6 +4.3 4.34
vl 2.0 96.0 +9. 1 9.44 101.4 +11.2 11.01
10.0 103.5 8.6 7.55 103.3 +4.2 3.71
20.0 94.8 £9.2 9.67 100.1 +5.0 4.95
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BA2
P H X% B H B4 7% B
KRR (g /kg) S A iR/ RSD/% S [a] %/ RSD/%
% (n=6) % (n=3)
AR 2.0 95.1£10.0 10.55 91.2£11.2 6.1
10.0 90.4 9.2 8.34 97.7 +4.2 9.23
20.0 96.8 £9.9 10.23 97.1+5.0 5.38
FIRHEBE 2.0 94.9+9.0 9.45 96.1+5.6 10.67
10.0 83.3 +12.3 10.90 87.9 £10.0 5.28
20.0 91.4+8.0 8.71 94.7 5.2 7.22
WAL EE 2.0 97.8 9.3 9.51 94.1+10.3 7.00
10.0 83.0+11.0 9.76 84.8 5.7 3.33
20.0 94.1+8.7 9.25 99.4+6.8 9.56
A E AT 2.0 95.1+10.0 10.55 92.8+6.6 7.14
10.0 103.7 +11.6 11.20 97.4+3.8 6.10
20.0 97.9 £10.6 10.85 101.5+9.5 5.37
F e 2.0 95.7 £10.6 11.12 86.1+6.6 11.82
10.0 104.9 +10.1 9.60 110.2 6.0 10.20
20.0 97.0+9.4 9.65 93.0£5.5 7.01
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Fig.2 Chromatograms of Penaeus Vannamei
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WA B INAR B 2. 0 pg/kg B BO [E] il R 7R
78% ~110% 8], H P3 A% 2 BE A H A4S 25 BE 9 78
15% AN (K 2) o BISEEAXIRE BHEE LR
IiAR (B 3) , (58 ELR T 10, L, 65 1.0 pg/kg
S -G R B TE B 5% 0 A H 0 e AR I BR ,
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Fig.3 Chromatograms of spiked sample at concentration of detection limit
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3.1 BiEEHNRER
311 EgERE R

ARFR ST HT R H B B 3% RS HP-1701 F1
DB-5MS, ‘B 143 51 J& F H S5 A% P A 0 55 4% A o
AR SCH HAR T PR 354 X 10 FhaBiRR 2 e
YRR, G5 R R DB-5SMS [ 43 B 8RR

BT HP-1701 A (& 4)
e HP-1701
240
200
20— 1w 14 16 18 min
Hz DB-5MS
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20 Ll
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4 faift HP-1701 #1 DB-5MS % 10 F
PR R BT BEBR
Fig.4 Separation of 10 pyrethroids in
chromatographic column HP-1701 and DB-5MS

3.1.2 FERE O S I AS I BE e

A B HERE R S6Ja 250 €260
CH1280 C, 4 2% K 1R BE S5 J5 4 300 °C Fn 310
Co G  HEFE IR BE AR T 25 ) I8 BE X AR
AT R MR AS K, T 0 DAL B R o AR AR
T ) 7 A R WA A IRLBE o - REARE IR BE
260 °C , #rill # H IR 9 300 C o
3.1.3 EFAR

ERFFHERRR S RPN ST
Ufil JBE AT 46 0 H W B ] 5175 °C ~ 300 C R B
A THR AT B AR ) 73 B B B B R 5
MR 15 B 7E 250 °C Ak B s [a] e A A 1 T R
FESBE 4 FhIF > AR 508 o
3.2 REUERRIERE

ASLESEH T VOIESKE): VIRER) =1:1,
V(IECHE): VONEE) =2: 1 F V(IESEE): V(W
i) =3:1 4% 3 PSRBT IR B35 R 4R B
R GERERIX 3 Fh SR BT A B AR 5
B R BUSCR A B A . ER BRI O R
ZEEE C AR M AR BUSOR B

R, PR TIRBUK: V(IESKE): V(ZRRZ
fig): V(REA) =1:1: 1. V(IECHE): V(ZERZER): V
(PAER) =2:3:2 M V(IECkE): V(ZBRZEE): V
() =1:2:1 X 3 FRRBGCR . SR ERE
FIV(IECEE): VIZERZER): V(RET) =1:2:1
H SRR B fE o
3.3 REEFHEMIERE

AL T &R A mEERNEZ
ER A IE CRe 1T BRIE RCR , 45 R B R H
HIE X RBRAR S 10 Fh4PlBR H 2 BE AR o 1 [8]
BRI TEE, EREBRERT 1K, B
HERBRESSBORES B EIR T ER
60% fity o X F] BB N R BRAR 3G R 7 59 MR MR I
I H 53 B R BUBK , 5 5 1 AR 2K
3.4 BULEGREE
3.4.1 HibAmikss

ASLE R A B EE I ST AL, 430 LA
T Florisil % FF57] Ak 50 I MR AN B TR A %
FEMRBUR LR . &R Bk AHEES
% B39 2 S BOR EAE TR 1 [E R AR AR, R L B —
% i Florisil M5 o
3.4.2 VRIS

BT V(IEECKE): V(ZBRLER) =9: 1.V
(IECkE): V(ZBRLEE) =4:1 M V(IETHE): V
(ZBRZER) =2:1 % 3 PR, SR Bs 3 f
VRIS L ) ¥ AL 3R A 228 Ko AR BRADLBR
SHERARE A R AR ISR, e IR V(IES e): V
(ZBRCHE) =9+ 1 VENUEEH o
3.4.3  WRBRIARFR R

VBB LA 5 mL Sy 57, XA G #EAT HEIR
VRIS , WO 43T 25 St UK e 3 B 4% 40 Bk e 2 i
&R, SRER,RH 15 mL WEHRBE,10 #
AR B 3G BRI 25 ) HE A 7] DL S8 2 VeI T ok .
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Determination of 10 pyrethroids residues in Penaeus vannamei by gas
chromatography

MU Yu-min', YE Mei’, WU Cheng-ye’, YU Ying’, DENG Wu-jian’
(1. College of Food Science, Fujian Agriculture and Forestry University, Fuzhou 350002, Fujian,China; 2. Fisheries Research
Institute of Fujian, Xiamen 361012, Fujian,China)

Abstract: The method for determination of 10 pyrethroids residues such as tefluthrin in Penaeus vannamei by
gas chromatography with electron capture detection ( GC-ECD) was developed. Pyrethroids were extracted
with hexan-ethylacetate-actone organic solvent and lipids were removed with petroleum ether saturated with
acetonitrile. After purification by Florisil column, 10 pyrethroids residues were detected simultaneously by
GC-ECD. The results indicated that the working curves were linear (r=0.999 51) in the range of 1 — 100
ng/mL for 10 pyrethroids . When spiked with 2 pg/kg, 10 wg/kg and 20 pg/kg of pyrethroids (1 wg/kg, 5
pg/kg and 10 pg/kg for tefluthrin) in Penaeus vannamei blank sample, the average recoveries were
78.0% —110.0% and the intra-day RSD (n =6) were 4.0% —12.0% and the inter-day RSD (n =3) were
2.3% -12.0% . The detection limit as estimated by 10 times signal to noise method for tefluthrin was 1.0
pwg/kg and that for bifenthrin, fenpropanate, cyhalothrin, pemethrin, cyfluthrin, cypermethrin, tau-
fluvalinate, fenvalate, deltamethrin was 2.0 ug/kg respectively. This method can detect pyrethroids residues
in aquatic product quickly and exactly.

Key words: pyrethroids; aquatic product; gas chromatography
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