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Abstract

A precise method was developed for detecting the residues of haloxfop-
methyl by gas liquid chromatography (GLC) with electron capture detector.
Haloxyfop-methyl is used for weed control in citrus orchard in Taiwan. The
residues of haloxyfop-methyl in water and soil have not been studied in Taiwan.
Solid-phase extraction followed by GLC techniques was used for the monitoring
of haloxyfop-methyl in water. Soil samples were extracted with acetone, the
extract was then cleaned up using Cig cartridge before being subjected to GLC
analysis. The correlation coefficient of the linear standard curves of
haloxyfop-methyl was 0.992. Recovery of haloxyfop-methyl in water were as in
the 90.7-93.1 % range. Recovery of haloxyfop-methyl in soil was in the 89.1-91 .4
% range. The detection limit of haloxyfop-methyl in water and soil were 0.06
ug/L and 1.48 pg/Kg, respectively. This study was conducted to investigate the
residues of water and soil following herbicide application. Water samples
collected from pond lower of the citrus orchard. No residue of haloxyfop-methyl
was detected in water and soils which were sampled from citrus orchard.

Key words: haloxyfop-methyl, residues, water, soil, liquid-liquid extraction(LLE),
solid-phase extraction (SFE), citrus orchard.
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THRANH—FALRSEERAMBE  HHUEERASE R @ aint Ak
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(300 g/100 Q)& A MAEB ¥ - AL BRI EHBIAKRE - HE - HE - XX
KB ek uf o

ERGFERABLBANRGENREY TREALRT  RENIE TR
# 5T # 48 1b % 4 A2 (chemical decomposition) 3¢, 4 44 4~ #&(biological degradation)



Weed Sci. Bull. 26(2), December 2005 105

CH, Cl
LT
N F
H,C” o~ o = <
F

Methyl (RS)-2-[4-(3-chloro-5-trifluoromethyl-2-pyridyloxy)phenoxy]propionate
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Fig. 1. Chemical structure of haloxyfop-methyl.
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P2 HmERE AARBREIAR S LFFERSCRAAIRG oM A& > R
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) EEB4LA Cig E48 B4 (500 mg/3mL) > 8 & SUPELCO 72 3] -
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Kb B YG aATF A ZREEF kR BB E Bk (liquid-liquid extraction)
& [l 48 3 Bk (solid-phase extraction) —#&(Lee, et al., 1986; Nash, 1990) » K&t
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BERE T FHEKRME S (ECD > Electron Capture Detector ) e

BE EANE 1260T o

1R % 1 2807C -
J& ¥ % 1 210C -
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MEAT(1993 511 A8B )R LR > 56 % 5 5719934118208 ~ 1993
#£12A208 ~ 199442828 Z1994£3 A 148 %4 WA EEEZHE N
FIEBRARE EMIK108(0-10cm ) = H3ERA R — 1B &0 B4 B H (2mm)
FaH e

R LI

BmER
AEHRIAA02-05-081.0&15pgmLEMEE 2 FRAAOAFIZES
B TR » BIQULIEAGC » UAFAFRESEHEAEAREIH - RER
BRE = SMHEEASHA0992 B TILEENTRESFELETESIN -
FRELZENBEwE=Z(@) -
A H BB
— s KPFEARAZSH
K BEZG S FRAIERY %A BB % BE(iquid liquid extraction)
& Bl 48 2 B 7% (solid phase extraction) —#& * KA RIX A X R A A 4T F
FRAORAZE M ERR  —HERFEZFHEORRREELEREK— -
BB EREZ L% 586.8~88.1% ; EAREREZZ G %X £90.7~93.1% °
REBESIPDEREZIONHREN > FHORERRBRREBERFESTHF
HHBEZ R AAXBEOCHAAERALREEAZEFECTY. 1A
Bl B2 ER (DTHEAREEERE AR P 5B X REEA
Z 75 #| #180~200mL » 1 Bl A8 £ BRE A7 25 430~40 mL ¢ Q)5 E| Rk
PUEBERETHAEAE AR EEALAIILRE  FHMIVER S Q) BBERE
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Fig. 2. Standard curves of haloxyfop-methyl analyzed by GC.
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Fig. 3. GC chromatograms of (a) haloxyfop-methyl standard, (b) water sample,
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Table 1. Comparison of recoveries of LLE and SFE extraction
from spiked water

Recoveries (%)

Spiked level ST :
Liquid-Liquid Solid-Phase
(/L) Extraction (LLE) Extraction (SFE)
5 86.8 = 7.3 93.1 + 6.5
10 88.1 = 7.0 90.7 =+ 6.6

D Average of six replicates.

FeiEE LT R BAT ARSI oW BETHEE - BABEBERE 2
MBEBEERMER > FHINEE > AF 2R REH A3 ~5SmL/minZ K
B BREREABRELTHEEARBAEARR  FRRAENS &34
i+ 0 Bl A8 E BRCE B AT AR 4 18RI R R A0.06 png/L 5 BB EERE #AT KA
¥ BRAABIRRA037ug/L - KA RATEI 2 EASEEGKIFEGE - i
25 BRAMRFRARBRMAR > AR KA LEZ EABERY EBITRP
ZFERARAKGH -
—rPFRLSRAZERYG M

SR K AR FEEEBTLIBEPZFRASAA IS BAHAC XK
BHb U fREEAEURERRR ) ER R Z T A FHERER
BERERLEK= -

Eo L VPFRAARAZREER M E FEe kR D

Table 2. Comparison of recoveries of different extraction solvents

from spiked soil
Spiked level Recoveries™ (%) Mean = SD
(mg,kg) water acetone methanol
0.08 0 89.1+£4.3 69.4+6.2
0.16 0 914+4.3 743 +£6.5

D Average of six replicates.
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BRI E > 2RI EER 24 6RYNEE 241 R) ~ 48/ BEQKR) ~ T2
NEF(BR) RIGNFAR) K FERARSE  KBERDEEBTRALAAE L
EripRY  BTTASCAAFRSABLETRME > Rk FALAAA L
3B P AR TR E Z T AR MK o
MPERHRIEFZFEASAM AR EE 694.~747 %(k =) 4%
Bl EH 62~65% UAFASRIEFZFRALOAL  DRBHUAPER
BRAS  BES 89.1~914%(k=) BB LA EREZI0%HE N
FHERERBEBERTASIH T ERBZER - KT B UREFRBR L
Bz FAARA > BARACRERE $IL » sAGC—CED#R » WA F E45
HEFFRASARZAYG  HMARRIRTEL48 pg/Kg »

A~ PFELRAZIAYGHE

RARRHFEILZAK S LFPFREGAAZIRG oI FELH#ITA S £
PFEAAGRAZIBRGIVT R THRMERAEAREBFTASARSL HAK
P2 HGHH -

—~AKFPFRLAAZAY

MREAEELZAMBRAT I E Kb od > KPRERYGIWHLEERR
AZ BB WRAKRZIABERRAEFALSARANRYG - — T B
Bz AERESERFARAMDE LETH LYY PRAOAAAKT Y ERE
BEAK.3 mg/L) > Bk R 5 & 38 F RS A (run-of )5 L@k » HEB 4
R BRPEAFRTUKEBRKFERCTASCAARGZLIE 4 RED
BEBTFASRABLEFRRE BT ESAARHELEFRM S -

K BB AR 30ppm » % # ¥ #(Koc » sorption coefficient) s # 300 = ¥
EB AN 2 EHZ B HKEAM T RZ T 448 K 4R35 Wauchope % (1992) 19
ZHE S FRAERANRANTRKZTIEMLS - HFEEEQ001)Z R L5 -
£ ACHIOKBRBZKENESFET FRAOAALZKBARLEZERHA
02127 RV FALRAB LB FHAEANRTAZTHESALRS - AXAHE
P AmKTRBRABFTASRAZIAY » &2 Wauchope £z e r 4 > £
FRAEHHEZIZERAGHKERBDNRS KA BEEEXHEFFEH-
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Table 3. The residues of haloxyfop-methyl in water after herbicide application
in citrus orchard

Sampling date Days after application Residues ( pg/L)
1993/11/8" 0 ND?
1993/11/20 12 ND
1993/12/20 42 ND
1994/2/2 86 ND
1994/3/14 116 ND

Dsampling before haloxyfop-methyl application.
DDetection limit : 0.06 pg/L.

2 PFRALARAZIRY

MERGESEZ TER LRGN ERAA D AEA/Mz ok L
BHLERABRAEFALCRANRG - PALOAAEHETEMMA HRK
RoOHSTEMMEN MEDRBRHERBEL ORAIEKBERYSE T5%
A 39 BAEMMBEENKRME 95% £ 4 O ABlferROHERR
Ko BB ATRGNEAZBEEM L IR B LB P B TR AR

Rt @tdn > RFE— TR -
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Table 4. The residues of haloxyfop-methyl in soil after herbicide application in
citrus orchard

Sampling date Days after application Residues ( pg/Kg)
1993/11/8" 0 ND?
1993/11/20 12 ND
1993/12/20 i 42 ND
1994/2/2 86 ND
1994/3/14 116 ND

Dsampling before haloxyfop-methyl application.
DDetection limit : 1.48 ug/Kg.
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