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Isofenphos Isofenphos-oxon
isopropyl (RS)-O-[ethoxy(isopropylamino) isopropyl (RS)-O-[ethoxy(isopropylamino)
phosphinothioyl]salicylate phosphinyl]salicylate
CisHyNOPS MW: 345.4 CisHpsNOsP MW:329.3
CAS No.: 25311-71-1 CAS No.: 31120-85-1

Fig. 1 Chemical structures of isofenphos (left) and isofenphos-oxon (right)
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Table 1  Compositions of the formula feed

Formula feed Ingredient Proportion )
Ingredients
types types (%)
for layer Grains 61 Corn, Milo
Oil seed meal 27  Soybean meal, Rapeseed meal, Corn gluten meal
Animal by-products 1 Fish meal
Others 11 Calcium carbonate, Animal fat,

Calcium phosphate, Salt
Paprika extract, Silicic anhydride, Feed additives
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Table 2  Operating conditions of GPC for analyzing isofenphos-oxon

Column Shodex CLNpak EV-2000 AC (20 mm i.d.x300 mm, 15 pm)
Guard column Shodex CLNpak EV-G AC (20 mm i.d.x100 mm, 15 pm)
Eluent Cyclohexane - acetone (4:1)

Flow rate 5 mL/min

Fraction volume 60~150 mL

Table 3  Operating conditions of GC/MS for analyzing isofenphos-oxon

Column Rtx-5ms (0.25 mm i.d.x30 m, 0.25 pm film thickness)
Column temperature 70 °C (1 min) — 25 °C /min — 150 °C — 3 °C /min —
200 °C — 8 °C /min — 280 °C (10 min)

Injection mode Splitless (60s)
Injector temperature 280 °C
Carrier gas He 1.0 mL/min

Transferline temperature 250 °C

Ion source temperature 230 °C

Ionization Electron ionization

Ionization energy 70 eV

Monitor ion m/z 229 (for quantitation), 201 (for confirmation)




50 fREHRFZEHE Vol. 35 (2010)

Sample (Grass hay 5.0 g, others 10.0 g)
add 15 mL of water and allow to stand 30 min
add 100 mL acetonitrile and shake for 30 min
filtrate under suction filter (No.5B)
wash with 50 mL of acetonitrile
Filtrate
|— evaporate to the volume of 15 mL under 40 °C
Chem Elut cartridge
— apply sample solution and allow to stand for 5 min
— elute with 100 mL of hexane-ethyl acetate (1:1)
Hexane-ethyl acetate solution
—add 1mL of diethylene glycol-acetone (1:49)
— evaporate to dryness under 40 °C
— dissolve in 10 mL of cyclohexane-acetone (4:1)
— filtrate with membrane filter (< 0.5 pm)
GPC
— apply 5 mL of sample solution
— collect 60~150 mL fraction
— add a drop of diethylene glycol-acetone (1:49)
— evaporate to dryness under 40 °C
— dissolve in 2 mL of ethyl acetate
ENVI-Carb/NH, cartridge (prewashed with 10 mL of ethyl acetate)
— apply sample solution
— elute with 8 mL of ethyl acetate
—add a drop of diethylene glycol-acetone (1:49)
— evaporate to dryness under 40 °C
— dissolve in hexane-acetone (7:3) (Grass hay 5.0 mL, others 10.0 mL)
Sep-Pak Plus Frolisil cartridge (prewashed with 5 mL of acetone and 5 mL of hexane)
— apply 4.0 mL of sample solution
— elute with 6 mL of hexane-acetone (7:3)
Elute
—add a drop of diethylene glycol-acetone (1:49)
— evaporate to dryness under 40 °C

— dissolve in 2.0 mL of 2,2,4-trimethylpentane-acetone (4:1)
GC/MS

Scheme 1 Analytical procedure for isofenphos-oxon in feeds
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Fig. 2 Mass spectrum of isofenphos-oxon
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Fig. 3  Calibration curve of isofenphos-oxon
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Table 4 Recoveries of isofenphos-oxon from two kinds of feed

Formula feed

Spiked for layer Alfalfa hay
level > 5) > o)
(ne/ke) Recovery” RSD Recovery”’ RSD
(%) (%0) (%) (%)
500 150 0.7 147 8.1
100 124 52 155 14
50 139 2.2 161 5.6

a) Mean (n=3)

b) Relative standard deviation of repeatability
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Table 5  Collaborative study for isofenphos-oxon

Formula feed for layer Alfalfa hay
Lab. No.
(ng/kg) (ng/kg)
1 42.4 54.0 31.6 45.2
2 37.7 48.8 46.5 49.3
3 37.8 35.1 53.2 50.7
4 57.5 67.1 67.0 68.2
5 442 51.3 48.2 51.9
6 52.9 61.2 70.6 59.7
Spiked level (ng/kg) 50 50
Mean value ¥ (ng/kg) 49.2 53.5
Recovery * (%) 98.4 107
RSD, ” (%) 13 9.8
RSDy @ (%) 21 22
PRSD; ¥(%) 22 22
HorRat 0.96 0.99
a) n=12

b) Relative standard deviations of repeatability within laboratory
¢) Relative standard deviations of reproducibility between laboratories
d) Predicted relative standard deviations of reproducibility between laboratories

calculated from the modified Horwitz equation
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Table 6  Collaborative study for isofenphos
Formula feed for layer Alfalfa hay
Lab. No.
(ngkg) (ngkg)
1 55.9 60.9 61.7 64.7
2 44.5 46.3 43.6 41.7
3 49.6 58.7 84.0 79.8
4 57.2 60.8 61.0 62.8
5 50.9 53.9 49.6 51.2
6 51.5 54.5 59.2 52.5
Spiked level (nug/kg) 50 50
Mean value * (pg/kg) 53.7 59.3
Recovery * (%) 107 119
RSD, ” (%) 6.4 4.4
RSDy ? (%) 10 23
PRSD;, Y(%) 22 22
HorRat 0.47 1.0
a) n=12

b) Relative standard deviations of repeatability within laboratory

¢) Relative standard deviations of reproducibility between laboratories

d) Predicted relative standard deviations of reproducibility between laboratories

calculated from the modified Horwitz equation

Table 7

Instruments used in the collaborative study

Lab.No.

GC-MS

GC column
(i.d.xlength, film thickness)

1 SHIMADZU GC-MS QP2010

RESTEK Rtx-5MS
(0.25 mmx30 m, 0.25 pm)

2 SHIMADZU GC-MS QP2010Plus

RESTEK Rtx-5MS
(0.25 mmx*30 m, 0.25 pm)

3 Thermo Electron FOCUS/POLARISQ

Agilent Technologies DB-5MS
(0.25 mmx*30 m, 0.25 pm)

4 Thermo Electron FOCUS/POLARISQ

Thermo Electron TR-5ms SQC
(0.25 mmx=30 m, 0.25 pm)

5 SHIMADZU GC-MS QP2010

RESTEK Rtx-5MS
(0.25 mmx30 m, 0.25 pm)

6 SHIMADZU GC-MS QP2010

Agilent Technologies HP-5MS
(0.25 mmx*30 m, 0.25 pm)
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