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Determination of Imidacloprid in Feed by LC-MS

Tomoharu NOZAKI" and Toshiaki YAMATA®
(* Food and Agricultural Materials Inspection Center (I.A.A.), Fertilizer and Feed Inspection Department)

An analytical method for determination of imidacloprid in feed by wusing liquid
chromatograph-mass spectrometer (LC-MS) was developed.

Imidacloprid was extracted with acetonitrile-water and filtered. =~ The filtrate was purified
by salting-out, by C;s cartridge chromatography and by graphitized non-porous carbon column
chromatography.  Imidacloprid was determined by LC-MS.

A collaborative study with corn spiked with imidacloprid at 100 pg/kg and with alfalfa
spiked with imidacloprid at 5,000 pg/kg was conducted in 8 laboratories. The mean
quantitative value of corn was 83.0 pg/kg (83.0%), and the repeatability and reproducibility as the
relative standard deviation (RSD, and RSDg) and HorRat were 3.0%, 15% and 0.66 respectively.
As for alfalfa, they were 4,220 pg/kg (84.3%), 3.5% ,12% and 0.96 respectively.
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Sample 10.0 g

— add acetonitrile-water (13:7) (grass hay; 100 mL, others; 50 mL)
— shake for 30 minutes

— filtrate with suction filter (No.5B)

— wash with acetonitrile (grass hay; 50 mL, others; 25 mL)

— grass hay; fill up to 200 mL with acetonitrile

others; fill up to 100 mL with acetonitrile

100 mL Separating funnel

— grass hay; 10 mL of 1/10 diluted sample solution, others; 20 mL
—add 10 g of NaCl

—add 20 mL of 0.5 mol/L phosphate buffered saline (pH7.0)

— shake for 10 minutes

Upper layer (acetonitrile layer)

Sep-Pak Plus C,g cartridge (prewash with 10 mL of acetonitrile)
— apply sample solution

— clute with 2 mL of acetonitrile

Elute

— dehydrate with Na,SO, anhydride

— filtrate with filter paper (No.5B)

— evaporate to dryness under 40°C

— dissolve in 2.0 mL of acetonitrile-toluene (3:1)

ENVI-Carb/NH, cartridge (prewash with 10 mL of acetonitrile-toluene (3:1))
— apply sample solution

—add 4 mL of acetonitrile-toluene (3:1)

— clute with 16 mL of acetonitrile-toluene (3:1)

— evaporate to dryness under 40°C

— dissolve in 2.0 mL of methanol

LC-MS

Scheme 1  Analytical procedure for imidacloprid in feeds by using LC-MS

Table1  Operating conditions for LC-MS
Column Agilent ZORBAX XDB-C18 (2.1 mm i.d.x150 mm, 3.5 um)
Mobile phase A: 5 mmol/L ammonium acetate solution,

B: 5 mmol/L ammonium acetate methanol solution
B(%) 15%(0 min)—40%(1 min)—40%(3.5 min)—50%(6 min)—55%(8 min)—
95%(17.5 min)—95%(30 min)—15%(30.1 min)—47 min(15%)

Frow rate 0.2 mL/min

Column temp. 40°C

Ionization Electrospray ionization(ESI) positive mode

Monitor ion  m/z 256
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Table 2 Quantitative value of imidacloprid from corn spiked at 100 pg/kg and
alfalfa spiked at 5,000 pg/kg in the collaborative study

(ng/kg)
Lab No. Corn Alfalfa
1 89.4 87.0 4,330 4,100
2 101.2 97.8 5,020 4,890
3 84.1 85.4 4,080 4,360
4 89.5 84.7 4,400 4,210
5 712 70.0 3,560 3,830
6 71.8 75.8 3,500 3,520
7 68.0 62.6 1,280 © 1,230 ©
8 92.6 96.3 4,490 4,730
Spiked level 100.0 5,000
Mean value ¥ 83.0 4,217
Recovery (%) 83.0 84.3
RSD, V(%) 3.0 35
RSDy (%) 15 12
PRSDy (%) 22 13
HorRat 0.66 0.96

a) Corn: n=16, Alfalfa: n=14 (without Lab No. 7)

b) Relative standard deviation of repeatability within same laboratory

c¢) Relative standard deviation of reproducibility between laboratories

d) Predicted Relative standard deviation of reproducibility between laboratories
calculated from the modified Horwitz equation

e) Excluded by the single Grubbs test
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Table 3  Instruments used in the collaborative study

Lab No. LC/MS Column
. Agilent ZORBAX XDB-C18
1 SHIMADZU LCMS-2010EV prominence .
(2.1 mm i.d.x150 mm, 3.5 um)
5 LC:Agilent 1100 series Kanto Chemical Mightysil RP-18GP
MS:Agilent G1956B (2.0 mm i.d.x150 mm)
SHIMAZDU VP-ODS
3 SHIMADZU LCMS-2010EV )
(2.0 mm i.d.x150 mm, 5 pm)
4 LC:Waters alliance2695 GL Sciences Inertsil ODS-3
MS:Waters Micromass Quattro micro (2.1 mm i.d.x150 mm, 5 pm)
5 Waters Quattro micro API Mass Agilent ZORBAX XDB-C18
Analyzer (2.1 mm i.d.x150 mm, 3.5 um)
Agilent ZORBAX XDB-C18
6 SHIMADZU LCMS-2010EV )
(2.1 mm i.d.x150 mm, 3.5 um)
Ph Gemini 5u C18 110A
7 SHIMADZU LCMS-2010EV enomenex Lemitl >u
(2.0 mm i.d.x150 mm, 5 pm)
Agilent ZORBAX XDB-C18
8 SHIMADZU LCMS-2010EV sfent 247
(2.1 mm i.d.x150 mm, 3.5 pm)
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