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Analysis of the Fenvalerate in Sediment Samples

Mihoko YOSHIDA* and Takeshi NAKANO

Environmental Safety Division, Hyogo Prefectural Institute of Public Health and
FEnvironmental Sciences, 3-1-27 Yukihira-cho, Suma-ku, Kobe, Hyogo 654-0037, Japan

Analytical method for Fenvalerate in the sediment using solvent extraction was developed. The sediment

samples were analyzed after adding mass labelled isomer as surrogate, and determined using isotope dilution
method. MDL of Fenvalerate in the sediment was 0.80pg/kg-dry for Fv-1 (0.65ng/kg-dry for Fv-2). MQL of
Fenvalerate in the sediment was 0.31pg/kg-dry for Fv-1 (0.25pg/kg-dry for Fv-2). The recovery of Fenvalerate in

sediment sample was 95% for Fv-1 (89% for Fv-2). The influence of interference was not observed in SIM

chromatogram of Fenvalerate in environmental sediment sample, Fenvalerate in water sample was not detected.

Using this analytical method the quantification of Fenvalerate in the sediment sample containing at the ppb level

was enabled.
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Fig.1 Fenvalerate structural formula
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Cambridge Isotope Laboratories, Inc. $l% v 7=,

TRy, ~FHy, VoFLz—F LR EDHE
FEVEFINL, PR SRR ER - POCBOY AT (500045 12 #E)
DEMEDL D%, FOMLE) —TFT 2Aa v Bk
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2. M7 TIE K ORI AL
2.1 JEEFEE ORI E

TRIRFRE20 g (FKHR50%E L CHITBEHBF 10 g
W) EELEICHRL, 2%7 A3 e U EBKERK
Il Y F—hrE L TR 720N L— h—
d,Z10ngMzx7=%, 7% h»50mL%& M %, BEH,
e D AEBLIOGIT VIR A 4T 5 . 3000rpm Tz Ly
TR, TR NCESERL, BETE N 50mLE NN
ZAEDBIEEIT S . B LT=7 & b 1, 25 g NaCl
EURDN LT EK500ml (5 %NaClysk) oz 8E
T 5.

EEE S ae— M2 E D, ~F P2 100mL % 210
SIRE D, BRIELZ. Bfonlc~FHh Ui e —70
—IZEL, Fizic~F Y 100ml &2 0 %, [FRE O R
VE% VR,

X EHOE T, MAKFEST Y UL THAK
%, ZB—ARRy 7T InLICEMET 5.

2.2 PUBHA O
BoNI@gfERE 72 ) YV T MZARL, ~
X4 o1oml, 3%YVTFLT—F b/ ~F L 10mL
DIETHEE%, 0% Y= F LT —T L/  ~FH
10nLTHHT 5. ZOBHKEZ—R Ny 7T 1
nLICHEAET D, ZOBECHERTSZ 7Y AL T
DX, TOANFH L AMLTaLT 4 g =2 7 %47
2> THL.

Se RS RBREIRI AT e v v A —FCE 55, 2008

B N BRI EER T L LT, Ry (o)
Bl —d,,&10ngiihl L, GC/MS—SIMT A7 %47 5 .

2.3 BEERR O KR O 88 O ERk

EEEME R O e 7 — NE, NEEREE, SWE
10mg % IEREIZFFELY 7 b > CTlomL & L, 1000 1 g/
mLOEAEF R A VERE LTz, 2 OFEMEFIR I, Bk
7L, EHARCEE~YY L THIRL THWE.
MR, FEEY)E 10~100ng/ mL o 2 FE G PH T
L, FRECEEYEIZ, Yua’r— MEDOZ R
TN Lb—h—=d, k0, WNEEDOR Y (e)
Ly —d BN ERENLOng/ml & 7225 X5 IRINL TK
BEEEREAEFHLZ. SHAOEGREHZB W
TIEATALEE R ERE S T e 7 — N E % 10ngiRIN L,
BRI B I A HE 2 10ng/mL & 72 5 K 5 IR0
L7z.

2.4 GC/MS 55 #7

GClX, 6890N (Agilent Technologiesfl), MSIZJMS
—Q1000GC K9 (JEOLtL) m¥EE A A Liz. H 7 Al
SUPELCO%tD 5 %Y 7 = =/ : SLB—b5ms (£ X30m,
A0, 25mm, JE &0.25 um) Z A7z, F il E S
fF1x, Table 1 R OGEANIZBESH 1270 L7z,

Table 1 Operational conditions of GC/MS-SIM

Gas chromatograph : 6890N (Agilent Technologies)

Mass spectrometer : JMS-Q1000GC K9 (JEOL)

Column : SLB-5m s : 30mx0.25mmx0.25pm(SUPELCO)

Temp. program : 50°C (1 min) —»25C_, min—150°C (Omin)
—5C /min—250°C (0min) »25°C /min—300°C ( 1 min)

Injection temp. : 250C

Interface temp. : 250°C

1 mL/min)

Carrier gas : Helium (Flow Rate ;

Injection mode : Splitless (purge on time ; 1.5 min)

Injection volume : 2plL

Ton source temp. : 230C

Tonization voltage 170 eV

Tonization current : EI 200pA

Selected Ion Monitor : Fenvalerate 167
Esfenvalerate - d 7 174

Benzo(e)pyrene-d 1 264
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Fig.2 Mass spectra of Fenvalerate , Esfenvalerate- d 7 and Benzo (e)pyrene- d 12

fowke™3a] vEd - FEEHBE
[1ool— 8180 — 0
] Benzo (e) pyrene-d ,: 264
E e 26
1:264 [0O] Han T o goEs - 0
S
DU SN S NI S . i
2174 — I! JaCEE - 0
i .
|]l|I |‘ Fenvalerate:167 .
S wmene JET
157 T T T T T T T
F.T--> 2700 28:00 2000 20:00 3100 2200 3300

Fig.3 SIM chromatogram of standard
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MERE S5 TR R 528, b FIR R O
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Fv-2 ZhZFhovr—2mdEYra s —hroOx R 7
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N Y ()L r-d, DE—7 HiEE HAWVTEK
H 5.

EERE R DBEE (ng/kg)

BEFRAR O IR R (mL)
GCMS EAE (pL) XopraketE (kg

=& (pg) X

SRR BREIRI AT e e v A —FCE 55, 2008

ZFORER, B TRMEIX Fv-1:0.31 1 g/kg-dry,
Fv-2: 0.25 u g/kg-dry, E& FRfE Fv-1:0.80u
g/kg—dry, Fv-2:0.65u g/kg—dry ODEXE L T-.
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Fig.4 Standard curve of Fenvalerate
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Fig.5 SIM chromatogram of sediment
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FIRSM T 28 D 30 S REDOREFRF T —
7 MNBAFIZ o BESdL, RIETRLUZHESRMETO
STRAEETH D Z LRI NI,

QEEREOSHTIT e A — RN L, EEYE
EOEMBENOHBYEORIEEFHH L. 20
A R H RBRAE L, Fv-1:0. 31 u g/kg—dry, Fv-2:
0.25 p g/kg—dry, E& FRRMEIL, Fv-1:0.80u
g/kg—dry, Fv-2:0.65u g/kg-dry DEN G LR
SRl A FTRE 2R R B L L R Tz

OxtGmE R Y v — NEOIGGEMN N L%
TRl L 72 BB R 2 W - s m ek Br GRUEHE
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% CThoi.
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