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Determination of Picolinafen in Feeds by GC-MS

Shingo MATSUO"

(" Food and Agricultural Materials Inspection Center, Sapporo Regional Center)

An analytical method for determination of picolinafen in feeds using gas chromatography-mass
spectrometry (GC-MS) was developed.  After addition of water to samples, picolinafen was extracted
with acetone.  The extract was filtered and topped up to 200 mL with acetone. The sample solution
was evaporated to dryness and dissolved in water, and then purified by Chem Elut cartridge (Varian)
with hexane. The eluate was evaporated to dryness and dissolved in cyclohexane-acetone (4:1), and
then purified by gel permeation chromatography (GPC).  The eluate was evaporated to dryness and
dissolved in hexane, and purified by Sep-Pak Plus Florisil cartridge (Waters) with hexane-acetone (17:3).
The eluate was evaporated to dryness and dissolved in acetone containing 0.05 v/v% of polyethylene
glycol 400, and subjected to GC-MS on a fused silica capillary column (HP-5MS; 0.25 mm i.dx30 m,
film thickness: 0.25 pm (Agilent Technologies)) for determination of picolinafen. A recovery test
was conducted using two kinds of formula feed, corn, wheat and ryegrass straw spiked with picolinafen
at 10 ng/kg and 100 pg/kg.  These tests resulted in recoveries of 90.0~109 % of picolinafen with
relative standard deviations (RSD) of within 8.9 %. A collaborative study was conducted in nine
laboratories using a formula feed and ryegrass straw spiked with picolinafen at 100 pg/kg.  The mean
recovery of picolinafen in formula feed was 98.0 %, and the repeatability and reproducibility in terms of
the relative standard deviations (RSD, and RSDg) and HorRat were 3.9 %, 11 % and 0.50 respectively.
The mean recovery of picolinafen in ryegrass straw was 89.6 %, and the repeatability and
reproducibility in terms of RSD, and RSDg and HorRat were 7.0 %, 12 % and 0.55 respectively.
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N-(4-fluorophenyl)-6-(3-(trifluoromethyl)phenoxy)-2-pyridinecarboxamide
CioH2FsN,O,  MW:376.3  CAS No.: 137641-05-5
Fig.1  Chemical structure of picolinafen
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Table1  Composition of the formula feed used in this study

Formula feed Ingredient Proportion

Ingredients
types types (%)
For cattle Grains 52 Corn, Dehulled Rice, Wheat, Lupins, Cornstarch
Oil meal 23 Soybean meal, Rapeseed meal, Corn gluten meal
Brans 19 Corn gluten feed, Corn distiller's dried grains with solubles,
Bran, Screening pellet, Rice bran
Others 6 Molasses, Calcium carbonate, Alfalfa meal, Salt,
Feed yeast, Alfalfa
For growing pig Grains 78 Corn, Rye, Bread crumbs, Wheat flour, Barley, Wheat
Oil meal 19 Soybean meal, Rapeseed meal
Others 3 Animal fat, Calcium carbonate, Calcium phosphate, Salt,

Vegetable oil, Feed yeast
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Table2  Operating conditions for GPC

Column Shodex CLNpak EV-2000 AC (20 mm i.d.x 300 mm, 15 pm)
Guard column Shodex CLNpak EV-G AC (20 mm i.d.x 100 mm, 15 pm)
Eluent Cyclohexane-acetone (4:1)

Flow rate 5 mL/min

Fraction volume 75~105 mL
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Table3  Operating conditions for GC-MS for analysing picolinafen

Column
Column temp.

Injection mode
Injection temp.
Carrier gas
Transferline temp.
Ion source temp.
Ionization energy
Ionization
Monitor ion

Rtx-5MS (0.25 mm i.d.x 30 m, 0.25 um film thickness)
80 °C (1 min)—20 °C/min—280 °C (10 min)
—300 °C(10 min)

Splitless (60 s)

250 °C

He 1.0 mL/min

280 °C

230 °C

70 eV

Electron ionization (EI)

m/z 376 (for quantitation), 238(for confirmation)
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Sample 10.0 g

——add 20 mL of water and leave standing for 30 minutes
add 100 mL of acetone and shake for 30 minutes
— filtrate with suction filter (No.5B)

—— wash with 50 mL of acetone

—— top up to 200 mL
40 mL of sample solution

l—evaporate to the volume of 4 mL under 40 °C
Chem Elut cartridge
—— apply sample solution and wash with 5 mL of water
—— leave standing for 5 min
wash and elute with 10 mL of hexane (three times)
—— elute with 50 mL of hexane
evaporate to dryness under 40 °C

——dissolve in 10 mL of cyclohexane-acetone (4:1)
— centrifuge for 5 min at 1,000xg

filtrate with a membrane filter (0.45um)
GPC

apply 5 mL of sample solution
— collect the fraction of 75~105 mL
evaporate to dryness under 40 °C

—— dissolve in 5 mL of hexane
Sep-Pak Plus Florisil cartridge (910 mg)
prewash with 5 mL of hexane

—— apply sample solution

—— wash flask with 5 mL of hexane and apply washed solution twice
—— clute with 10 mL of hexane-acetone (17:3)

evaporate to dryness under 40 °C

—— dissolve in 1.0 mL of acetone containing 0.05 v/v% of PEG400
GC-MS

Scheme 1  Analytical procedure for picolinafen
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Fig.2  SIM chromatograms of standard solution (0.1 pg/mL)
(A) Acetone without polyethylene glycol addition
(B) Acetone added with polyethylene glycol 400 at 0.05 v/v%
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Fig.3  Calibration curve of picolinafen
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Table4  Recovery test of picolinafen (Liquid-liquid extraction)

(o)
Spiked level ~Formula feed for growing pig Corn
(ng/kg) Recovery” RSD Recovery” RSD”
100 80.7 13 ) 171 ( 8.0)
10 124 42 ) 111 (14 )
a) Mean recovery (n=3)
b) Relative standard deviation of repeatability
Table 5  Elution pattern from GPC (standard solution)
(%)

Fraction volume (mL)
40~50 ~60 ~70 ~80 ~90 ~100 ~110 Total
Picolinafen recovery 0 0 0 1 72 27 0 100
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Table 6  Elution pattern from Florisil cartridge (standard solution)
(%)

Hexane Hexane-acetone (17:3)
I5SmL ~10mL ~20 mL ~30 mL Total
Picolinafen recovery 0 100 0 0 100
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Fig.4  SIM chromatogram of sample solution (Formula feed for cattle)
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Table 7  Recovery test of picolinafen

(%)

Spiked Formula feed Formula feed Wheat Comn Ryegrass straw
level for cattle for cattle

(LgK2) Recovery” RSD” Rec.” RSD” Rec.” RSD” Rec” RSD” Rec.” RSD”

100 109 ( 4.6) 97.2 ( 3.1) 91.5 (5.2 90.0 ( 6.9) 101 ( 8.7)

10 105 (67 106 (3.1) 98.2 ( 5.5) 97.7 ( 8.9) 96.7 ( 4.0)

a) Mean recovery (n=3)
b) Relative standard deviation of repeatability
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Fig.5 Chromatograms of standard and sample solutions in the recovery test
(A) Standard solution (0.1 pg/mL)
(B) Sample solution of formula feed for cattle (spiked with picolinafen at 100 pg/kg)
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Table 8  Recovery test to define the limit of quantification
(%)

Formula feed for

Spiked level Ryegrass Straw

cattle
(ng/ke) > 5 > 5
Recovery” RSD Recovery” RSD
5.0 994 (10 ) 89.0 (7.7
2.5 63.1 (35 ) 87.0 (16 )

a) Mean recovery (n=3)

b) Relative standard deviation of repeatability

3.7 F[ERER
RIEOFBUEE 2 &S 5720, HEEHT X 2 H[FER 2 520 L7z
AR (FLAAEER) ROEME (54277 2pb) [cea )7 =02 LT 100 pgkg HH24
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JEMOK BTN B 2 e o 7 — IR A, [FFLiRE v % —, FAleer 2 —, A4 dEE S
4 — R ONERE I > 2 — 0t 9 B CHL R & Fh L 7=
ZORERIL Table 9D L B0 THY, AL FLHAFEEHRH) TiX, FHEIET 98.0 %, €0
SN URSEE R OV M BB L 1 2 AR R 22 (RSD, X UVRSDRr) & LT 3.9 %K 11 %
THY, HorRat[£05 TH-o7-.
Fo, WHE (A4 77 205) TiE, FHEIERIL 89.6 %, € O=NMER URE &K OERHFHL
FEEEIXZ N EAURSD, L (NRSDg & LT 7.0 % &N 12%T&H Y, HorRat T 0.55 ThH -7z,
SEDO, KHRBRECHEA LT A7 a~ N7 T 7 OFFES % Table 10 IZ/R L7-.
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Table 9  Collaborative study results of picolinafen

(ng/kg)
Sample
Lab. No.
Formula feed for cattle Ryegrass straw
1 102 101 103 99.3
2 104 105 82.8 83.8
3 112 103 84.7 98.6
4 110 105 104 105
5 81.4 84.5 78.7 73.3
6 77.5 88.1 84.2 70.1
7 94.3 97.2 92.2 92.8
8 111 107 101 86.3
9 89.0 92.6 90.1 82.2
Spiked level 100 100
Mean value® 98.0 89.6
Recovery (%) 98.0 89.6
RSD, ” (%) 3.9 7.0
RSDR" (%) 11 12
PRSDR? (%) 22 22
HorRat 0.50 0.55
a) n=18

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 10

Instruments used in the collaborative study

GC column

Lab.No. GC-MS _ ,
(i.d.xlength, film thickness)
Ph ZB-1
1 SHIMADZU GC-MS QP2010 enomenex
(0.32 mmx30 m, 0.25 um)
J&W DB-5MS
2 Agilent Technologies 6890N/5975B
(0.25 mmx30 m, 0.25 um)
J&W DB-5MS
3 Agilent Technologies 6890/5973
(0.25 mmx30 m, 0.25 wm)
Agilent Technologies HP-5MS
4 Agilent Technologies 6890N/5973inert gtient tecnologtes
(0.25 mmx30 m, 0.25 um)
RESTEK Rtx-5MS
5 SHIMADZU GC-MS QP2010Plus
(0.25 mmx30 m, 0.25 wm)
) ThermoELECTORON CORPORATION Thermo TR-5ms SQC
FOCUS/POLARISQ (0.25 mm»30 m, 0.25 pm)
RESTEK Rx-5M
7 SHIMADZU GCMS-QP2010 5 X-SMS
(0.25 mmx30 m, 0.25 um)
) ThermoELECTORON CORPORATION Thermo TR-5ms SQC
FOCUS/POLARISQ (0.25 mmx30 m, 0.25 wm)
Agilent Technologies HP-5MS
9  SHIMADZU GCMS-QP2010 glichit Technofogles

(0.25 mmx30 m, 0.25 um)

Rt O ) 77 = oW, SOt v 2 —iEE

4 FED

HA7 v~ ~ 7T 7 E&oHratz v

72 18 BB OEEV T FEUEA~ DO O F IOV TRET L, ROFERZ/HT-.

1) EalF 7= OEEROBERIL 0.004~2.0 ng O CTHEMMEZ R LT,

2) bt X —iETlE, BTN ORMEY EDRENR T+ ThHol-iz, FVigiErsu~ 7T 7
A —F AW RER AR L- L A BRIk R 2157

3) FMPABLIZARY =F L7V a—% 0.05 vWeiRML7=7 ' 2T & CRIFRE—

7 BREb .

4) RECZIVEaVF 7oV OEEEHTHHEL— 7 ITRD LR 5T,
5) 2 FEFEOELGEEL, 2 FEEOBMKE O EIC Y a ) S 7 =L LT 10 KON 100 pg/kg F8 Y &2 i
ML, WINENGRER % 320 U7 iR, FHIEINERIT 90.0~109 %, & OMEIR UK EE 1R o Y 24
(RSD) L LT8I9%NLLFTH-oTz.
6) AEZELHEa V7o OER TFRITS ngke, B TRIT 1 ugkg EH 2 LT,
¥, ARIEX, FEA21F5 A 1 BT CRIBH T A EICINE S 7.

#O#

HEFEFABRICSIN L THW RSB R e ol o 7 —, SEBRERFESEESITE v
Z—, WMHTEN BARRMINTE o ¥ —ZBEENTEET, METEAN~A 2 b2 URERROSNITE#H OF

ZRLET.



T

ARt oY a7 DR a~x 7T TEESHTEHC L D ERE 27

X

1) BEAEETR . “Bih, WSO EE" | B 34412 H 28 B, EAEERE 370 5 (1959).

2) BRlg ACE, WK BIHZE, JEH T SRR, 31, 39 (20006).

3) MENEANHAARBRGHTE X — Ak 18 FE RO EYESREEEREELFE (Oink
DObA%E) R O EWEE O SHTEDERFE (2007).

4) BMOKFERTHE - ZRFR@EHM . RO EEORIEICOWTT , L2044 A 1 H, 19 11K
%5 14729 5 (2008).

5) JHEF FnZE : fRRA T ARESR AT 28 5 (CEEk 14 ) , ¥y TV — - TRI/u~v ST
/PEG HEANEO BZEY T OFHE Y > R R RN E &I~ A (2003).



