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Gas-Liquid Chromatographic Determination of Haloxyfop-R and Its Methyl Ester
Residues in Soils and Soybeans
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University, Kyungbuk 712-714, Korea)

Abstract :
ester in

An analytical method was developed to determine residues of haloxyfop-R and its methyl
soils and soybeans using gas-liquid chromatography (GLC) with electron capture detector
(ECD). Soil or soybean sample was acidified and extracted with acetone.
subjected to ion-associated partition

The extract was then
to individually separate haloxyfop-R and the neutral methyl
ester. One phase containing haloxyfop-R was methylated with BFi/methanol, partitioned to n-hexane
and analyzed by GLC/ECD. The other phase containing the methyl ester was further purified by
Florisil column chromatography prior to GLC determination. No cross contamination was found
between two phases containing each of the acid and methyl ester, thus two compounds can be
separately determined as the identical haloxyfop-R-methyl. Overall recoveries of haloxyfop-R from
fortified samples averaged 882+39% (n=12) and 883+4.0% (n=6) for soils and soybeans
respectively, and those of haloxyfop-R-methyl showed mean values of 89.2+4.0% {(n=12) and 856
+56% (n=6). Detection limits of both haloxyfop-R and its methyl esterwere 0.005 mg/kg and 0.01

mg/kg for soil and soybean samples respectively.
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Haloxyfop-R{& % 994%)% haloxyfop-R-
methyl(£% 989%) 2 48 HEZF L DowElanco
International Co.Z2%H &% 2%t Boron
triflucride/methanol reagent(BF:% % 14%0]Ab) &
Sigma Chemical Co.(USA)ol A F¢, Al43t4 o
Florisil(60~100mesh) = J.T. Baker Inc.{USA)EX
H FHFEAMEE YT F 130CAA 5A17ko) A
gAg st AL&3% . Acetonesd  dichloro-
methane HAEA () EFL AFHF
fodfE AT F Arg3A o™ diethyl ether,
ethyl acetate,n-hexane ¥ methanol2 J.T. Baker
Inc. (USA) ZIFE4 4S5 A48t Anhydrous
sodium sulfate, sodium chloride ¥ sodium
hydroxides= Wako Pure Chemical Co. (Japan) &
& A8 Th
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Table 1. Physicochemical characteristics of soils

used in the study

Soil Sail Soil separate(%) OM  CEC
St Clay (%) (cmel/kg)
Youngchun SL 795 55 150 55 10 153

Kyungsan LS 840 30 130 61 14 92

H
source texture Sand P

=
=

NEFE 2

il

Ho

EY 25g (oven-dry basis) & 22 W% 20g
of  zZ}z} 15ml %= 20mle]  0.1M H.SOi 842
7hek ¥ 10¥ 7 A8 100ml acetoned 7HéHY
INZES A", £5 390 F2EL EAddas
3 30ml acetone® 2 ZHAL = 2718 Mojuiy ¢
Mol ot FetAnh FA ogHo] o ¥ acetone
£ 713t F297) 150mle] x5 & A3 T o)
% 30ml (EF 5g 1T %) Tt 15ml (W5 2g &
FH)E S0ml wAE Tl Hatgo A g
40°CllA of 3mlo] F& wW7x &3 F o
& 125ml QA Fo] &A 10ml FHFF, 3ml
3M HSOF €43 10ml EIHAASFE 71eigoy
T8 94%& dichloromethane2 & 20ml¥ 23] Euj
F&3tdq 50ml Alg el &ZAt Dichloromethane
FZ29& zZt7 10mlad Smle] 1M NaOHZ& o
2 23] Bl F&3t9 A9 50ml AP 22
thol A o)A dichloromethane® 2 10g anhydrous
sodium sulfated] E3FHA7]3 40CoA ZYdE=,

Z13238e 10ml2l n-hexaneo] &8 3 %
haloxyfop-R-methyl ¥4 2 9&< Florisil column
chromatographyoll & A] 38l c}.

NaOHZF% 9 & haloxyfop-R 24 & ¢339 5ml
°] 3M H:.S0:«F &4 10ml T2 FFE 713 &
Ztzh 10ml9t 5mle] ethyl ether® 23 Huj &3}
itk Ether3& < 25ml w7lAl @& &7 A
271538 40CHA ¥2&, A2 2 methanol 1ml
o A g3t methylation#}A o] A3t
Methylation

XA12] methanolyEE Yo 1mle] BFi/methanol
reagent& 7}l vl (PTFE-lined)& 22 % 80
T g2FxqX 587 MAAG g2 wy
3L 10ml®] 5% sodium sulfateF8-9 5ml ZF 4
= 5ml (EY) & 4ml (NF)2Q n-hexaneg 7}
g F 187 AgshA AE2sdn. FA £ hexane
haloxyfop-R &4& 39 GLCO FA s

Florisil column chromatography

Chromatographic column (1lmm id.x 40cm?,
PTFE stopcock®2#h) el #4314 Florisil 5g3
2 9o 2cmiEol® anhydrous sodium  sulfateE
el Z 224383 25ml n-hexaneo 2 o] Wy}
=EHZ] AAA 4A9
hexaneF% 9 & columne)] 7}stx ZA} 2 £
o9l 2ml hexane2 2 23] Mol Ygt} HHol
%57 A 50mle ethyl acetate/n-hexane

Sodium sulfate® 9]
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vjZ® o=z GLC/NPD, GLC/ECD ¥ HPLC/A 9l &
#7% 7] (Novapak Cs, CH:LCN/water, 280nm) 2} ¢l
Ao BEAS AR Ad BE 7171z A94 93
9 Gaussian peak®%¥-g& UE A} 7T A
© Z77 AFE xolE B & 7171249
2 H27H2 (3% full Scale deflection(ESD) 7] &)
AHg-gk o] z}+z} 0.1ng, 00lng 2813 3ngoE =AY
Z 73 ol A ojo] wa} haloxyfop-R-methyle] 22 o=
GLC/ECDE o] &3te Aol 713 wigdsigy %
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EANS 93ld GLCY =
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Instrument Hewlett Packard (USA) 5890 Series II Gas Chromatograph
equipped with 3396 Series II Integrator

Detector: Electron capture detector (®*Ni, 15mCi)

Column : 2mm id. X 180cm glass column packed with 3% OV-17 on
Chromosorb W HP (80-100mesh)

Temperature : Column oven 200C
Detector block 270C
Injection port 220°C

Gas flow rate : Carrier nitrogen 30 ml/min

Detector purge nitrogen 4 ml/min

Sample size ©: 2 4

Chart speed : 0.5 cm/min
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Fig. 1. Effect of reaction time on the formation
of methyl ester from haloxyfop-R.

The acid standard solution (2ug/ml) was
methylated with BFs:/methanol at 80T.
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Table 2. Partition of haloxyfop-R-methyl between
n-hexane and methanol/saline phases

Methanol(m}) 5% sodium sufate(mi) n-Hexane{ml) % Partitioned*

20 10 30 97
30 10 5.0 10
30 15 50 101
40 15 50 110**

Ed

n-Hexane phase
** Showed broad solvent peak

Florisii @2 Arell 4 ethyl acetate/n-hexane &%
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AL ZANS AFE Fig. 29 Yebith. £
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120
[ 100 EZZ73 5/95
100 - o1 N 8/92
L 87 10/90
3 == 20/80
80 |
L
=}
2 -
=]
m 60 —
® I
40 |- 32
[
a
20 4 13
- ? A 9
i % Ng 0
G AN Nae oneo
Fr. 1 Fr.2 Fr.3
Fraction

Fig. 2. Elution of
column.

The column was eluted with ethyl acetate/n-
hexane mixtures (v/v) and collected by 25ml
fraction.

haloxyfop-R-methyl on Florisil
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haloxyfop-R residues in

soils and soybeans,

Fig. 3. Gas-liquid chromatograms for the analysis of

A:control soil,

fortified with haloxyfop-R at 0.125mg/kg

B :soil

fortified with

haloxyfop-R at

0.1mg/kg, C:control

soybean,

D:soybean
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Fig. 4. Gas-liquid chromatograms for the analysis of haloxyfop-R-methyl residues in soils and
soybeans, A:control soil, B: soil fortified with haloxyfop-R-methyl at 0.1mg/kg, C:control
soybean, D:soybean fortified with haloxyfop-R-methyl at 0.125mg/kg
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Table 3. Recovery of haloxyfop-R and haloxyfop-
R-methyl residues from fortified soil and soybean
samples

Sample Fortification{mg/kg) Recovery(%)*
Haloxyfop-R
Youngchun soil 0.02 843435
0.1 897439
Kyungsan soil 0.02 918429
01 87.0+10
Soybean 0.025 901453
0.125 865+1.1
Haloxyfop-R-methyl

Youngchun soil 0.02 847435
01 902+12
Kyungsan soil 0.02 92740
0.1 893428
Soybean 0.025 888+44
0125 823453

*mean values for triplicate samples with standard
deviations
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AL 2 EYF 2HAFEd 48 F+-E&2 805~
939% WHZ HF 882+39% (n=12)°1Ux o
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40% (n=6)& el ATh

Haloxyfop~-R-methyle] 739+ EAGA A
815~97.0% WHE HT 89.2+4.0%(n=12)0| AL
FANES BEE 763~932% HAZA HF 856+
56% (n=6)& YEWA AEFFY HeFEdd
AF#glo] haloxyfop-R# haloxyfop-R-methyl®] 3]
FE&L 17 FAE9A haloxyfop-R-methyl¥ 4] A}
763%°10" HE& AIire ZF 80%olYo =
vebgtern wWolAlex ztzt 43% 92 55%F 10%
ujgtel 243 AHEAFAL Jeldgoh B EAye
AEPA, d5g ¢ BN AFEet £4Y
HrIE0e Aty Jdon B oA F
I3 & 4 haloxyfop-R# haloxyfop-R-methyl 2]
%5—‘4 LYoz FE3I E8E & Ut B
o

(oA ﬂalo
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Table 4. Persistence of haloxyfop-R-methyl in
soils under laboratory conditions

Days after Residues (mg/kg)*
treatment  Hajoxyiop-R-methyl  Haloxyfor-R** Total**
Youngchun soil
0 0.176 <0.005 0.176
1 0.080 0.104 0.184
3 0.005 0.130 0.135
7 {0.005 0.091 0.091
Kyungsen soil
0 0.180 <0.005 0.180
1 0.073 0.105 0.178
2 0.005 0.115 0.120
7 {0,005 0073 0073

*Mean values for duplicate samples
**Calculated as haloxyfop-R-methyl
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