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ABSTRACTS. Phoxim, which is one of veterinary drugs, is a well-known antiparasitic agent in wide use. In this paper, phoxim
was extracted from cattle and pig tissue using solid-phase extraction (SPE) employing a silica cartridge with acetonitrile. Lig-
uid chromatography/electrospray ionization-tandem mass spectrometry (LC/ESI-MS/MS) for the analysis of phoxim from ani-
mal tissue was presented. Phoxim was detected on a Cig column (2.1x100 mm, 3.5 pm) using a mobile phase of 0.1% formic
acid in water and acetonitrile. A linear correlation observed in the calibration curves for cattle (0.0048~2.0 mg/kg) and pig
(0.0055~2.0 mg/kg) showed above 1°=0.995. Accuracy measured at concentrations ranging from 0.0048 to 0.2 mg/kg was the
range of 68.2~106.9%. Limit of detection (LOD) and limit of quantitation (LOQ) were the range of 0.0014~0.0017 mg/kg
and 0.0048~0.0055 mg/kg, respectively. The precision (RSD%) was below 11.2%.
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Table 1. Maximum Residue Limits (MRLs) in cattle, pig, lamb
and goat of South Korea

Compound Matrices Parts MRLs (mg/kg)
muscle 0.05
cattle liver 0.05
fat 0.4
kidney 0.05
muscle 0.05
. liver 0.05
Pl fat 04
Phoxim kidney 0.05
muscle 0.05
liver 0.05
lamb fat 0.4
kidney 0.05
muscle 0.05
goat liver 0.05
fat 0.4
kidney 0.05

C12H15N203PS; MW:298.3 g/mol

Fig. 1. Chemical structure of Phoxim.
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Homogenized Sample 5 g

-Add 20 mL of ACN
-Shaking at 200 rpm for 20 min
-Centrifuging at 5000 rpm for 5 min

Supernatant

A 4

(6 cc, 500 mg) |

| Silica cartridge

-Conditioning with hexane (5 mL x 2)

y

| Loading sample |

-Elution with 20 mL of dichloromethane
-Concentration with N2

-Reconstitution with 0.5 mL of ACN
-Filtering (0.45 4m syringe filter)

y
Injection into LC/ESI-MS/MS |

Fig. 2. Sample preparation procedure of phoxim.
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Table 2. HPLC chromatographic conditions and mass spectromet-
ric parameters

Parameters Conditions

Column Eclipse Plus Cis, 2.1 mm L.D., 100 mm length,
3.5 um particle size

Mobile phase A :0.1% Formic acid
B : Acetonitrile

Gradient Time(min) 0 2 10 101 20
Solvent B(%) 40 90 90 40 40

Column flow rate 0.3 mL/min

Injection volume 10 uL

Column temperature 25 °C

Tonization mode Electrospray (+)

Gas temperature 350°C

Capillary voltage 4 kV

Gas flow 8 L/min (nitrogen gas)

Nebulizer 35 psi
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Fig. 3. Comparison of absolute recovery by the cartridge type.
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Table 3. Solvent strengths for normal and reversed phase sorbents

Solvent strength for Solvent strength for
normal phase sorbents reversed phase sorbents

Weak Hexane Strong
Iso-octane

Toluene

Chloroform

Dichloromethane
Tetrahydrofuran

Ethyl ether

Ethyl acetate

Acetone

Acetonitrile

Isopropy! alcohol

v Methanol ¥
Strong Water Weak
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Fig. 6. (a) Total ion chromatogram (TIC), (b) ESI full scan spectrum and (c) product ion spectrum of phoxim (precursor ion : m/z 299).
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ARAFZA: 29 A NE 5¢5 5E7F0.0048, 0.025,
0.05, 0.1, 0.15, 0.2 mg/kg”} = =5 Z+7} spike 3t $-(n=6),
LC/ESIFMSMSE #418t0] 55 of |24 gho = AR =14s
23 A} y=12,178,875.3602x - 53,111.9276(r>=0.9964)
g] 1'1 /‘Kj/\l KN 04 o] 1:].

A 2] A, o) e wAow AR 2% s =7}
0.0055, 0.025, 0.05, 0.1, 0.15, 0.2 mgkg’} I %
spike $F ¥-(n=6) LC/ESI-MS/MSE 4] % 117 J—H
A3e A3 y=11,324,405.2203x - 19,700.9949(r>=0.9976) 2]
A A2E ATt

Table 4. LOD, LOQ, accuracy and precision for phoxim from cattle and pig's muscle

Compound  Matrices ~ LOD" (mg/kg) LOQ™ (mg/kg)  Conc. (mg/kg)  Accuracy™ (recovery %)  RSD(%) (n=3)
0.0048 68.2 8.9
0.025 103.8 8.3
0.05 88.4 6.3
cattle 0.0014 0.0048 01 972 71
0.15 104.5 6.3
Phoxim 0.2 98.8 44
0.0055 98.2 24
0.025 98.0 8.3
. 0.05 94.8 4.7
pig 0.0017 0.0055 01 106.9 53
0.15 97.4 11.2
0.2 100.1 6.7

“LOD (Limit of detection) : 36/m
“LOQ (Limit of quantitation) : 106/m
" Accuracy (recovery %)

2011, Vol. 55, No. 4

= (measured value/spiked value) x 100
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