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Applcaton for Rapd and Simulaneous Detam naton Method of Coumatetralyl,
D phacnone and Warfarm n Varbus Foods by HPLC

Seiji NISHIDA

A simultaneous determination method of coumatetralyl(] daiphasinone and warfarin in various foods by

HPLC was developed] These rodenticides were extracted with ethyl acetate[] The extract was evaporated to

dryness and the residue was partitioned between acetnitrile and hexanell The acetnitrile layer was evaporated

to dryness and the residue was dissolved in 15% acetone-hexane and was applied to SIL+FLO cartridge

columnd The column was linced with 20% acetone-hexanell then SIL cartridge was separated from FLO

cartridge[] Diphacinone was eluted from SIL cartridge with methanol 0 Coumatetralyl and warfarin were eluted

from FLO cartridge with methanol

The HPLC separation was carried out on a Inertsil * Ph-3 column (250mm x 4.6mm i.d.0 5u m) with
methanol-0.1M KH - PO - pH 5.4 as the mobile phase at a flow rate of 1.2mL/mind with a UV detector at
310nmO The recoveries of the rodenticides from 6 kinds of foods at the level of 1y g were 46.4 0 108.6%0
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Table 1 The Amount of Production of Rodenticide
in Japan in 2001

Rodenticide Amount of Production
(t/year)
Inorganic Group Zinc Phosphide 223
Thallium Sulfate 55
Organic Group Diphacin Group 177
Coumarin Group 46
Fluoroacetate 7
Chlorophacinone 0

diphacinone : diphacinon group
coumatetralyl, warfarin : coumarin group
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1) Coumatetralyl OH
00
2) Diphacinone OH

3) Wararin 0 Q
]

Fig.1 Chemical structure of rodenticide
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Sample 5g
| add 30% zinc acetate solution 5mL, ethyl acetate 25mL
Shake for 10min

Centrifuge at 2,000rpm for 10min

Organic phase Residue
add ethyl acetate 25mL

Shake for 10min

Organic phase Residue
|
dehydrate over anhyd.Nan SO o
evaporate to dryness
add acetonitril saturated with hexane 15mL and hexane
saturated with acetonitril 5mL
Shake for 5min

Acetonitril phase 6mL apliquot

evaporate to dryness
dissolve with 15% acetone-hexane 6mL

3mL apliquot

SIL-FLO cartridge column(Upper:SIL, Lower:FLO)*
rince cartridge with 20% acetone-hexane 20mL

Separate SIL from FLO

SIL cartridge column FLO cartridge column
elute with methanol 20mL | elute with methanol 10mL
evapolate to dryness

evapolete to dryness

[
Dissolve with methanol 1mL

Filtrate(0.45 u m)

HPLC

Fig.2 Anaytical procedure for coumatetralyl, diphacinone
and warfarin
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Tabk 2 Retentbn Time ofRodenticide

pH Retentbn Tine (min)
coum atetralyl diphachone warfrin
54 119 141 173
56 95 127 137
6.2 76 118 98
6.5 71 115 8.1

* D 0 01.0mL/min
pH ofmobik phase :54065
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Fig.3 HPLC chromatogram of rodenticide
10 coumatetralyl 0 20 diphacinonel 30 warfarin
Concentration of rodenticidel] 1mg/L
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Fig.4 Calibration curves for rodenticide
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Table3 Recoveries of Spiked Rodenticides

from Foods
Foods Recovery (%), (RSD) (%)
Coumatetralyl Diphacinone Warfarn
Caffe 100.7 56.8 108.6
(1.D) (11.3) (1.3)
Curry 97.2 46.9 101.1
(8.6) (6.2) (5.0)
Margarine 88.0 97.7 75.6
-1 2.4 9.2)
Milk 83.2 69.5 78.3
(1.2) 2.7 (1.9)
Miso soup 99.1 46.4 101.3
(5-4) (5.0) (6.4)
Strawberry jam 92.0 46.4 84.5
(6.1) (7.0) 6.7

To each foods(5.0u g/5g of rodenticidesOd
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Fig.5 HPLC cromatogram of foods
a) strawberry jamd b) miso soupl ¢) caffeel]
d) curryd e) milkdf) margarine
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