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Solid - Phase Microextraction Followed by Gas Chromatography Mass Spectrometry
for the Simultaneous Analysis of Herbicides in Water

Satoshi INOUYE, Syuichi DEGUCHI, Hiroshi MATSUBARA*, Tadao ASAI, Hiroo INOUYE

An analytical method for the simultaneous determination of 33 herbicides in water with solid-

phase microextraction (SPME) followed by gas chromatography mass spectrometry (GC/MS) has

been developed.

A polyacrylate coated fiber was used to investigate the optimal experimental procedures,

which include adsorption time, salt effect, desorption time, temperature and the depth of the

fiber in a GC injector.

With a source water sample, the recoveries of 33 herbicides at 0.1 and lng/ml ranged from

ca. 80 to 105%, and the reproducibility (R.S.D.) ranged below ca. 13%, except for simazine at

0.1ng/ml, respectively.

This method was evaluated to be superior as a simultaneous screening tool for herbicides in

water samples.
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FXHTOTV 7,377 0.9997 0.01~ 5 90.7 95.3 5.8 9.4
[NUR/A =0 2wl NS = 2y % 2,207 0.9990 0.05~10 80.6 92.4 4.5 5.8
suanp=rnu7=>(CNP) 3,527 0.9996 0.05~10 96.6 100.5 9.6 5.7
T=)7a—) 7,198 0.9997 0.01~ 1 86.2 99.5 4.0 6.0
rua X RFT=1 2,791 0.9982 0.05~10 98.0 100.1 10.6 2.9
BV ITFINT 14,052 0.9982 0.01~ 1 104.4 98.6 6.8 6.1
E7x/v 7R 3,465 0.9992 0.05~10 95.6 92.8 12.5 2.8
A7ty b 5,893 0.9991 0.01 ~10 86.6 97.6 4.5 6.5
XA K(SAP) 2,375 0.9997 0.05~10 98.4 102.2 5.3 7.2
EoVxy 7y 3,961 0.9994 0.01 ~10 91.6 93.0 6.5 9.6
(n= 3, — : EELHRE)

Msh R A b5 GG SN TS, —J, Sl oxt4
PRECHITIL, VAR L MR BRI A S T,
Choudhury T.K. 59k " Magdic S. 52 & [[kE, ¥
BT X 0 IR ORE R > T, 2, PA
AOWALT N U 7 L DIRED, BREHID PA TOHLERIC
BHEERIETREDEEZLNS,

L EDZ &6, PRI DR A3 72t
F RV T A 10% E 725 KO HERNTHZ L E L .
3 MR

2 R R B T TN IR A 2 ) — NV TIRRRL,
1, 5, 10, 50, 100, 500, 1000ng/mlDiEAHEHER
BB LT, 2 S OER 2 Z 2 1 ml g O4 L,
FEBKT 100 ml & L, Msfg e & L, S Hr ki
ARUTEEETE — 7 IR ZHE L, BEm ekl .

ZORERELR2ITR LT,

MBPMC, AT NT, FEXVINT, T=)b
ra—), ¥V TFHNTIE, 0.01 ~ 1 ng/mlod iR
PHCRAFRTERBIR AR L, 2 OFBIREIX 0.9982 LL
ETHY, TueTF R, VFFEN, TEIT—N,
FXH VTV U0, 0.01 ~ 5ng /mlDPEEEH P T R/
EMBEREZRL, ZOHBIRENE0.9992 L ETH Y,
DBN, E®UXx—b, ThITVY, TrEFIRN, X
JLe—h, THXIKRRA, FVLFFru—), 7=}
v bk, ESVXT 720, 0.01 ~ 10ng/mlDyERE
HiPH CRIFRIERBEIR 2R U, £ OBMRENZ 0.9991 L
ETHY, RUF4 ARV, FT NI NG, 0.05~
5ng/mlDyREHIPH T RIFREFRBRZ R L, ZOMHE
BRENZ0.9967 L ETH Y, AFAE A L 0E,0.1 ~
10ng /mlo> L FiPH T RAF AR ERRBAMR 2R L, Z D FHE
RE0%0.9986 TH Y, CAT I, 0.5~ 10ng /mlD)E



HiPHCRAFRIERREARZ R L, Z OMBIRENL 0.9999 T
HY, FRLUNOBRERNL, 0.05~ 10ng/mlod ik #
PHCRAFZRIERRBIR R L, Z OFMBERENZ 0.9969 L)
ETHoT.

ET, REROBEELOED &, T — A — N RERHE
AICTRIFRREZRL, MY T Y2 REREA] TR
ZRLTc.

4 FRINEIEEER

AREDFERIA~ DM & B Z MG 2 e, M
HROE TR LT I & 0 GRS U 7o HE VR TR 10, 100
ng/ml%z N2 1 mlgD5E L, fili 57K ED KT 100
ml& U, 3 IR LTe & T8 — 7 i 2 llE L e,
BNTHERR U T AR B> [l J OB R 2 HIE L Te.

ZOfRER 21, 24470 N TAEK ST
m~LTe.

1 ng/mlVAT TIE, 2 TOREF ORI, 92.4 ~
104.2% OHPATH V, BERED 10% KRG TH 0, K
J, MBS R RFERZRL. £/, 0.1ng/ml
W T, CAT IZERARETH > T2h3, E DM ORRE
Fl oL IL, 80.6 ~ 104.4% DHFPHTH v, ZLEURE
b 13% KM TH 0, K, LM L b RIFRFERZRL
Iz,

E =)

RUT 27V — K77 A —=% M SPME — GC/
MS T & % 33 T OBREH|—F Wik e mat Lic e
5,

1 FEAOASOHEALE 35mm, BLEEERE 260°C, ik
M 2 3 CATOREEAINST 7 A N—0 b il S iz,

2 BBRFERIRT 7 A N—HIHHORY TV L — R L&
BT ET D e bIiTiE, 3RRHILL ELETH - T2,

3 HHHEEHCHIE T M) T AERRNT A LiTLY, b
VT YUK, BT I NRKROPRFERREHRNZ, K
DI NRE D ER AR LT,

4 HhHSRERE 30 43, M4 R U 7 AJRME 10% T 0.1,
1 ng/mUZEIF B 7KEKFEIKR~DFRIMGAER DRSS, 0.1
ng/mlTCATRERNETH>2AS, TN,
AREEH & B HIEK 80 ~ 105%, ZEBNREL 13% AR
& RIFRFERZ/R L, SPME — GC / MS #5258, BR¥
FIO—FAZ ) —=27ke LT, &R, RE, /
Bt B OGEME I B W TEN T TH D T &R
Shiz.
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