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(VLI K= BRI B O, Ol 3R ™= 5 B R MR A0, 7095 B 210017)

BE: BT TAFGPREAY R FEAYBE AL . A4S A . HAFH. 4
FHMTANGEFHEATEANNZHAMER(GC-ECD) ¥, #EFHEBAF T
WRBRE, T A w8 £ BB, 1t LC-Florisil 2%, EC e &, AW R FRREN
SHEENRN, RHEEL~100 pg/LREXENERXRRE, X EZH r=0.992;%
5.10.20 pg/kg 3 N MmKE AT T EREE 70.0% ~114.8% 2 [, B AR HEKX1.2%
~9.8% (n=5), B EIRHEEN3.8% ~11.2% (n=3) ; RE2 HER WL REXFH. ¥R
HB . ZAAAT R AR BN R KA R Y 1 pg/ke, A58 R K5 B R4 B &K

ﬁﬁ}/mﬂ P&j@ 2 IJJg/kgo

KRR AT B UR A AT RN AHE %

PES%S:0657.7

101 Hu 35K ( Pyrethroids ) 22— 5Bk ) 3%
ST AT A MR AR B B RS 0], 76 ¥ 22 ST
FEREY, BEELRLAEFRRE, RERE
70155 P B AR BTN , SRR FRHE K AR T Dbk e T
AR ZE SRR B A 7= e f E B R A, IR 5E
B I B B SR IR S B AR K
AR, i & e ALY $0 B th 35 i
XTI A Bl G AL M B S 2 T
BRI . TR 35 EE X K
FME LB AL S WA 2K 1 000 £E1, JBUF,
R 7 48 45 P 3% 2 B ol B R L UK, B
I, TR BB | SR B a2 TR YT
% L0 A A A R, TR K A
TUF L, BT, SRR 2 5k B R AR T
A 25 ) 0P H [X F 5 2R, R B K 7
HEFSEEEEREE N 50 py/ke, BEEEE Y
10 pe/ke'™', HA“H EFIFHE" PHE T &
BB [ KD W f ( Oncorhynchus keta ) , ¥T 4
( Oncorhynchus mykiss) 45 ] PR M 2EHE | WA 2HE

15 %5 B #A : 2008-02-28 {& 5] 5 A : 2008-05-08

NEFRIRAD A

B AR B FRE N 30 pe/ke, HoAth iy Rk AR 5
P 10 pe/kg M, RERIEAELE 235 5
MEAPANTHRANERZERERE N
30 pg/kg™,

R0 L 3G A 2 5% B8 R U 0 1k
A GCH ™ GC-MS Bt Bk A i
B IR SR AT T R R A i
RERFBEWESRAK T E, oI RE
B0 IR B 35 2K 5% B 4
Viorik F B Rok ik B &7 5 R mdk, TimEr:
fE THRRT & 28, WE T E, A LR ki
0 3R 5 IR 55 0 B R SR, E AN %
TR 2H 2R e A Btk B R R 25 0% BRI R B ST
ok MARGE . B, A Y0 S R R
LRI 77 ik LA T AR K 7 5 L B th B
RGFRB BRI, A= 5 (£ 4R, 8)
v 7 R bR A BE AR 5% B AT B SR € ik
AL F 0 AR HEAT TS , 3% 7 0 A 00 R Y 7
e N AT T IR
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1 ARSIk
1.1 ##
MEL5#%E  6890N KA, BB A” Ni

R TR IR T 4% (w-ECD) (3£ E Agilent 24
H]); R205 Jief% 28 K A (3£ H Buchi 24 H]);
Allegra™2IR R B HEAFB LN (X H
Beckman 23 5]) ; XW-80A B eiRIE &SI ( E¥E
PREATER)) 5JA-5002 BT RV ( LEHEXR
HFE ) AR (EE) ; EMEEREE (%
E Supelco AH]) o

%o bR BROR 35 R FP B A6 R 46
9% . —HARBELE 98% . B A B4
99% BUKZEERLIE 97% JREFEERLE 99% &
BGWRLEIE 98% Hrifi i (Sigma A R]) O b (R
el , £ E Tedia AH]) LR ZER (%, £ H
Tedia AH]) \ATHES( A5, £ E Tedia ) .
ZJE (faikal, £ H Tedia AH]),

BB AL+ CBROER(1:1,V/V),

PRV . AR + IEC %E(1:9,V/ V),

ZIERAAMBER: AP MAZEZR
MR,

HRAELHE LR IRAMERSN
CINSGEISPULING IR %3 S 5 A g
PIER S ; HF 23K 58 , BUUL R 20 s BBUOT & #8770
R T REi e LT ST 3R, R —20 Tk
FAHVGRICAT, U E Birk H 2= IR AR BERTAL A o
1.2 F&E

G5 34 HP-5 (30 m x 0. 25
mm x0. 25 pm) ; O 260 C; &R
BE:310 C; #E: RARF AR, #11R:100 T(1
min) , FHEE % :30 C/min, FHEZE 250 T, HLL
10 C/min BWFEEZEFAEZE 280 T (20 min) , &
#:290 T (2 min) ; #%.:99.999% B4ARX,
£:1. 5 mL/min, 28 &: 30 cm/s; E R K:
99.999% B4R, Fi B :60 L/min; BERE T = : A
IHERE s R 1 pL,

AR AR TR B4 HEFFRE 0.025 0 g 1Y
7 M, B TR — 25 mL A&MEP,HIEC K
BRERZZE, LR 1 mg/mL ) 7 FhlER &
BRI/ . T 1 mL R ERERBET
100 mL A8, HIEC € AR E B 0. 01 mg/
mL By E] TAEW . B Bl TAEWE, I IEC 5t

PEATAR R, BCHI BOR B 208 1.5 .10 25 .50
100 wg/L 1 7 FpHDlBR ta 26 ER 2R 2 v TAEW,
AR I S 06 7 e 7 1 o

AT A

(1) =W EENR

EHRRELS cORMZE 0.01 g) RGBT
50 mL BB, IMARCEE: ZBRZE(1:1,V/
V) #REW 15 mL, ZEJRIRB AN LR2RS 1
min,6 000 r/min B.0> 10 min, Y FEB VA
BES—BLOBEN, EEM 15 mL R ER—
K, BHLEAVH, 45 CRBIREEZT. B4
Y 10 mL ZE¥E4%, 0 10 mL £ Z 55 /R FA T
B, ERE . BERARFE LENAME, B
RHMEL ~2 WOBREHERPRTSEE). T2
WZIEEWT 45 CKBRER T, RKRWHA 2
mL R JECLE(1:9,V/V) &, it SPE /i
k.

(2) SPE /ML

HURBMBEEIR” PSSR LC
Florisil & #ZE BtiE, KA 5 mL N IEC 4%
(1:9,V/V) |5 mL IE O BeiE b/, A« $2 B
KENR” AR B MR T/ b, ] B 4R 3 i
W, R A 2 mL/min, il A 4 mL 5.
IECHE(1:9,V/V) B, HIRERAE 45 CTHIK
BWHARS®T, AL oL ECEEs, fSMHEE
AT

WK ESEEENNE S5 g NAWE
RES 43 B0 A 250,500 11 000 wL ¥ 100
ng/L BB AR E TR (A4 5IHE T
5.10 F120 ng/ke) &M H " PR RBTAL
HA AL ZANE AN IAKTE 5 ASEAT,
BHEREBFIR, &ETTES MR 23 ER T3
]S R A R A AR 22, DL 20 3128 20 vk 1 Rl
RARBEE,

RARERR  7E5 g FEAWEHERPIMA
100 pg/L B ETAEW 100 pL, (7 B 5
AR N 2 we/ke, HRHE BT AL B 25 BR AL
SRR TR A AN E . TRIR 2 R
FeITEE, B 2 o 4 40 B e B 55 T BRI S 1Y
2 fEB, R VR B EIAE R BRI FR . A T
HE3k Hh Y Signal/Noise ZhETTHE S/N, £ A MDL
( pg/kg) =2NC/S AR B B KR R (MDL
&) o
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2 #ZER @ 6X107 B
g 13, 0.[R
- . & 5X107 P 139, 23|
2.1 SHULERFESILE S 1o | %% 5 .oz 142
AR BIRCIAFH) 100 /L AR IERE W 5% £ 3107} fgg " o.67 1%67 % Jﬁgﬁ
TR R BTIR B EE AR AT I E , b v AR I fg %107 - g ﬁ nﬂé =
WE 1, E 1X107 | % A ”

LA o S 3 B %ok o B 9k SR A v B 2%, 19
BT RRAERXARILE 2 Mk 1, HE 1M
1AL 7E 1 ~100 pg/L Z[8) 7 Ff Dl BR s 25 R
A RIFRIERHRR,

< BOES MR =AU RSEE « AR

i B AE /Hz response
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Fig .1 The Chromatogram of 7

pyrethroids standands
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Fig.2 The standard curves of 7 pyrethroids

R1 THUBRAFEEKEAEREEXAY

Tab.1 Linear equation and correlation coefficient for 7 pyrethroids

&% compound 222 regression equation KR r
BEEAEEE bifenthrin Y =4. 40 x105X - 4. 22 x10° r=0.996
i {3585 fenpropanate Y=4.41 x105X -4.27 x10° r=0.995
=H & E L lambda-cyhalothrin Y=9.89 x105X -2. 06 x10° r=0.995
& 35EE pemethrin Y=1.54 x105X +1. 08 x10° r=0.996
& E35EE cypemethrin Y=2.81 x105X - 1. 86 x10° r=0.992
EUR 3G fenvalate Y=4.04 x10°X +1. 18 x 106 r=0.998
TAE3EE deltamethrin Y =5.33 x10%X +8. 45 x 106 r=0.999

2.2 ERRSHEEZE

MR 2 WA, R AR P A 5,10,
20 pg/kg WELHY 7 FhIUER G ERRAR, P Bl

HRIET70.0% ~114. 8% , Ht 6] Bl i ZR7E 70. 8% ~

106.8% . HAKEHE N 1.2% ~9.8% , H A4
HHEHN3.8% ~11.2% ,
TR AR R G E LA 3.
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Tab.2 Average recovery and precisions of 7 pyrethroids
BAMERE(n=5) BEEERE (n=3)
AREE( pe/ke) intra-day precisions (n=5) inter-day precisions (n=3)
spiking concentration %ﬁm [l e ZR (% ) RSD %51‘) E R (% ) RSD
concentration recovery (%) concentration recovery (%)
5 BXK 3Gy bifenthrin 17.6 £1.4 70.4 8.0 18.7+£1.7 74.8 9.1
F €135 B fenpropanate 23.2+2.1 92.8 9.1 20.2+1.8 80.8 8.9
=H &S lambda-cyhalothin =~ 24.5 1.5 98.0 6.1 23.5+2.6 924.0 11.1
3G EE pemethrin 17.8+£1.4 71.2 7.9 18.2+£1.7 72.8 9.3
S 538 cypemethrin 25.5 +2.0 102.0 7.8 24.5+1.9 98.0 7.8
&35 s fenvalate 23.0+£2.2 92.0 9.6 25.0+2.8 100.0 11.2
RE(35EL deltamethrin 28.7+0.8 114.8 2.8 26.7+1.8 106.8 6.7
10 BXK 3Gy bifenthrin 35.0+1.4 70.0 4.0 35.9+1.9 71.8 5.3
F €135 B fenpropanate 47.7+4.3 95.4 9.0 47.9+3.6 96.2 8.0
=H &S lambda-cyhalothrin =~ 42.1 +0.7 84.2 1.7 42.1+2.7 924.2 6.0
3G EE pemethrin 37.4+1.8 74.8 4.8 37.0+£2.8 74.0 7.6
S 538 cypemethrin 45.7+1.2 91.4 2.6 46.7+2.2 88.3 4.9
&35 s fenvalate 44.4 +£1.28 8.8 2.7 48.4+£2.2 92.3 4.9
RE(35EL deltamethrin 54.2 1.7 108. 4 3.1 51.2+2.7 102.3 6.0
20 BXK 3Gy bifenthrin 77.8+1.7 77.8 2.2 70.8+2.7 70.8 3.8
F €135 B fenpropanate 93.1+9.1 93.1 9.8 96.1+7.9 96.1 8.2
=H &S lambda-cyhalothrin =~ 85.5 2.5 85.5 2.9 88.5+3.5 88.5 4.0
3G EE pemethrin 76.3 £0.9 76.3 1.2 74.3+4.9 74.3 6.6
S 538 cypemethrin 80.2+2.4 80.2 3.0 87.2+3.4 87.2 3.9
&35 s fenvalate 83.3+£2.6 83.3 3.1 89.3+4.6 89.3 5.2
RE(35EL deltamethrin 99.9+2.9 99.9 2.9 97.9+3.9 97.9 4.0
3. 0X107r
o 2. 5X107
= 2.5X107F @
& 10" g 2.0XI107
£ 2 1. 5X107 ‘
5 L5XI07 g
@ 1. 0X107} = Loxuo
E:‘ 5. OXlOan—____“- g 5. OX10°
oL . . T = & g, T T
8 9 10 11 12 13 14 9 10 11 12 13 14
B /min time B E) /min time
A B
B3 AEZAMFM(A)F10 pg/keg iFEER (B)HEER

Fig.3 The blank sample of crab (A) and 10 pg/kg spiked sample (B)

2.3 H{R&NER

Lk 7 AP ER AR AR IR Y 2 pe/
kg I, WIS GEE A2 EE . = AR A
RIGTR R AIGEE  BURIGEE IR BB B0 {5 L
(S/N)r 5k 4.4.5.2,6.4.2.0,4.1.,2.6.3.0,
% MDL =2NC/S ~ K, /7 N &R KK
R4 % %1.0,1.0,1.0,2.0,1.0.2.0,
2.0 pgrkg,

3 it

3.1 RBHFRREKE
ARE PR T8 B 32 EW AR T =AM
R RAETOE, WERGTREIF A
9% ~13% fEHi, ZIRERANE, —BEAEL 2 K
%85 GC-ECD i B R BELANVR &, B0 E
BRMER M, BT Z A SPE /MEdL ; T
mERTMBEK, —BER—-KEEFEH
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SPE /pEHE— 24k, B A XTIRHE B IR & &
XL, R HES BRI ERE, TAS
SPE ¥ b EHE: EALRI . ASCE S XHAE R R
BUALIER Tk RE I B A 28 R HE P L TG 5
HEAT T B9, 5,10 F1 20 we/kg =4GRk Bk
ET BRI TE 70. 0% ~ 114. 8% ZJH], H ¥
BWEHRL 2% ~9. 8%, HEHBEE N
3.8% ~11.2% , FEBAERME R 1.0 ~2.0 pg/
kg, £ HF [F BRI AR v K F T R B ik 3B
72.0% ~102.4% ,KMFR A 1.0 ~2.0 pg/kg,
3.2 REGEAREE

PR e 25T 2R 2 R SR BB A Z kA
AHBE(L:L,V/V) HREEMZRZER(1:1,V/
V) ZRE, ARG =R RBUBHHEST T ., &
RO BT, BRI SR B E TS
Wedg  (BAEERE B BB RR R , EE H
MG , ok R BOTE RS BARY) ; @l AR
M EINIEK Na,SO, BFEE f& FH 2 B, fR sk T 3L
PG BT RIAELER, AEEMZRZ
BBV, EAMERIZEEEN, B ERER. &
FER MR, REFE A SR BUH U BR e A5 R 25, A 3%
IR B BRI E T gL, 5 5 74 T,
J5 ik Bk H PRAR = (1B 4 FIEL 5) 6
3. 0X108-
2. 5X108+

N
(]
X
=
(]

]

1. 5X108¢
1. 0X10%;

> OXIO7JUM

0.0 10 15
BFfE /min time

H4 ZHRERAEIER
Fig.4 The chromatogram of acetonitrile extracted

PRl , 3 FREs R BUE B B R 2 7 A
B#(P>0.05) , AURIEEAIALHIT L/ RE4E
BE IR B S IE P TR IR 0L, B
THELMZBRLER(L: 1, V/V) R
3.3 SPE /MNEEREFE

AR Sk T LC-Florisil #1 LC-Si /M
7 HEL, S LC-Si B EIRRER, BUSH, LB T
AR EURHE B [F] i ) Florisil A% R E+ERKL

Wi {E /Hz response

2. 0X107

1. 5X107 ¢

1. 0X107 ¢

5. 01081

Wi {E /Hz response

0.0 10 15
A /min time
ES5 Fok: ZBCERERAEER
Fig.5 The chromatogram of cyclohexane:ethyl
acetate extracted

Ro HE6.7.8 WLIA N, F—mrk B,
SAFSE AFAEF] R’ SPE HFidb, i
A 7 B &%k 2. B SUPELCO 500 mg ) LC-
Florisil # 2% i & B A HA8; &R 1 g B9 LC-
Florisil A F i FHEF 3 LB PA R, TR M 2% Rk
FLUR B4R ; SUPELCO 1 g B9 LC-Florisil £ F#
AR BT, BT AREE, 3R, Sis g, B
AR F7 B H %2 3% SUPELCO 1 g By LC-Florisil
HF,
1.2X108¢
1X108+
8X1071
6107
4X107
2X107}
0.0l . . . . C ,
8 9 10 11 12 13 14 15
iFE] /min time

WivAH /Hz response

B 6 SUPELCO 500mg -+
Fig.6 SUPELCO 500mg column
8X107;
6X107f

4X107f

=N

0.0
8 9 10 11 12 13 14 15
[F8] /min time

B 7 SUPELCO 1g #F
Fig.7 SUPELCO 1g column

WiMAH /Hz response
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X107
4X107r
3X107
2X10°
1X107

Wi NAE /Hz response

.07 7o——"2——
8§ 9 10 11 12 13 14 15
i) /E /min time
B8 =L 1gHTF
Fig.8 Agilent 1g column

3.4 BEBFE

A A E | FURIGEEERA [F 7
(WAICHRAGEMFRAGEEAR 2 0, AAH
BeA 3 A~ ) , Ry e B i ] DA AN e vy e 1 0
7 BT [R) S5 g A U T AR Y R (T R S
AR itla] SEBE) O e LA E &, A3 2 AEA
RE ISR IER N, SMPEER
4 Hig

ARSCEES T K= g 7 RHUBR ARk &
MMET L, HREHCHRMIRIIEER, A
Tl BEE g \LC-Florisil H¥+bJa H# EHLIRE ; B
HET R EIE AR BB 7 FiUBR G EETE (3B IR b
A AER R B ], BT RBE IFR, S5l i
FERE; SRR RGN 5,10 .20 pg/keg =
FEHRBE 7K SF B 7 B LBk 26 R Y, B R R Ol
70.0% ~ 114. 8%, # Xt ¥ W W & H
1.2% ~11.2% , B HFR N 1.0 ~2.0 ne/kg,
SGREW, LT RERE REE R, EE M
HER PEAF , EE/KT= fh P 7 FRAUER R AGBR 5k B 40
o
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Determination of 7 pyrethroids residues in aquatic
product by gas chromatography

GAO Yu-yi, SHEN Mei-fang, SONG Hong-bo,
WU Guang-hong, GE Xiao-gin, GENG Xue-bing
(Agquatic Products Analysis and Testing Center of Jiangsu Province, Fishery Products Quality
Supervision and Testing Center, Minisiry of Agriculture, Nanjing 210017, China)

Abstract ; Gas chromatography with electron capture detection method was developed for the determination
of 7 pyrethroids residues in aquatic products. Pyrethroids were extracted with cyclohexane and ethylacetate
(1:1,V/V) and lipids were removed with petroleum ether. Cleanup was performed on a LC-Florisil
column. The working curves for the pyrethroids were linear (r=0.992) in the range of 1 to 100 wg/L.
When spiked with 5, 10 and 20 pg/kg of pyrethroids, the average recoveries were 70. 0% —114.8% and
the intra-day RSD(n =5) were 1.2% —9.8% and the inter-day RSD(n =3) were 3.8% —11.2%. The
detection limit as estimated by 2 times signal to noise method for bifenthrin, fenpropathrin, lambda-
cyhalothrin, permethrin was 1 pg/kg and for permethrin, fenvalerate, deltamethrin was 2 pg/kg
respectively.

Key words ; aquatic product; pyrethroids; gas chromatography



