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Collaborative Study on Determination Method of 3-Hydroxycarbofuran in Feed by LC-MS/MS

Masayuki YOSHIMOTO* and Masakazu SAIKI"

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

For validating the determination method of 3-hydroxycarbofuran in feed using a liquid
chromatograph-electrospray  ionization-tandem mass spectrometer (LC-ESI-MS/MS), a
collaborative study was conducted.

3-hydroxycarbofuran in a sample was extracted by boiling hydrochloric acid (1:29) and the
solution was filtered. The filtrate was diluted with hydrochloric acid (1:29) to a volume of 200
mL. The sample solution was purified with two types of SPE columns (InertSep K-solute, GL
Sciences Inc.; Tokyo, Japan and Sep-Pak Plus Silica cartridge, Waters Co.; Milford, MA, USA),
and injected into a LC-MS/MS to determine the concentration of 3-hydroxycarbofuran. LC
separation was carried out on an ODS column (Mightysil RP-18 GP, 2.0 mm i.d. X 150 mm, 5 pm
from Kanto Chemical Co., Inc.; Tokyo, Japan) with a gradient of 2 mmol/L ammonium acetate
solution and acetonitrile as a mobile phase. In the MS/MS analysis, positive mode electrospray
ionization (ESI+) was used.

A collaborative study was conducted by nine laboratories using formula feed for dairy cattle,
wheat, corn, alfalfa hay and rice straw, all of which were added with 3-hydroxycarbofuran
according to the following specifications: 0.1 mg/kg for formula feed for dairy cattle, 0.01 mg/kg
for wheat, 0.05 mg/kg of for corn, 10 mg/kg for alfalfa hay and 4 mg/kg for rice straw. The
resulting range of mean recoveries, repeatability and reproducibility in the form of relative
standard deviations (RSD, and RSDg), and HorRat were 81.4 % to 95.7 %, less than 5.8 % and
less than 24 %, and less than 1.1 respectively.

This method was thus validated as useful for inspection of 3-hydroxycarbofuran in feed.

Key words: 3-Hydroxycarbofuran; liquid chromatograph-tandem mass spectrometer (LC-MS/MS);
electrospray ionization (ESI); feed; wheat; alfalfa hay; rice straw; formula feed for dairy
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Table 1  Compositions of the formula feed

Formula feed ) Proportion )
Ingredient types Ingredients
type (%0)
For dairy cattle Grains 48 Heat-treated corn, wheat flour, corn, milo

Brans 24 Wheat bran, corn gluten feed, rice bran

Oil seed meal 23 Soybean meal, rapeseed meal

Others 5 Molasses, calcium carbonate, salt, feed additives

22
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Table 2  Collaborative study for 3-Hydroxycarbofuran

Feed types
Lab. No. Wheat Alfalfa hay Rice straw fl(:):ii:lili? cfZ::t(lie Corn
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
1 0.00848 0.00801 7.68 8.42 0.328 0.339 0.0751 0.0614 0.0443 0.0402
2 0.00916 0.00972 10.4 10.3 0.387 0.386 0.0935 0.0928 0.0499 0.0463
3 0.0114 0.0115 10.8 10.7 0.378 0.375 0.0833 0.0867 0.0448 0.0460
4 0.00892 0.00908 9.41 9.37 0.327 0.336 0.0764 0.0754 0.0432 0.0417
5 0.00638 0.00656 8.81 8.77 0.321 0.320 0.0861 0.0859 0.0449 0.0445
6 0.00926 0.00980 9.29 9.84 0.369 0.394 0.0837 0.0835 0.0469 0.0457
7 0.00455 0.00443 7.91 8.05 0.268 0.279 0.0730 0.0683 0.0418 0.0402
8 0.0101 0.0106 11.1 10.5 0.377 0.370 0.0883 0.0877 0.0463 0.0477
9 0.00952 0.00982 10.5 10.4 0.373 0.377 0.0889 0.0754 0.0463 0.0446
Spiked level (mg/kg) 0.01 10 0.4 0.1 0.05
No. labs 9 9 9 9 9
No. outliers » 0 0 0 0 0
Mean value (mg/kg) 0.00874 9.57 0.350 0.0814 0.0447
Mean recovery (%) 87.4 95.7 87.6 81.4 89.5
RSD: (%) 3.0 2.8 2.2 5.8 3.4
RSDr* (%) 24 12 11 11 5.8
PRSDr” (%) 2 11 19 22 22
HorRat 1.1 1.0 0.58 0.50 0.27

a) Number of laboratories retained after eliminating outliers

b) Number of outlier laboratories removed in parentheses

c) Relative standard deviation of repeatability within laboratory

d) Relative standard deviation of reproducibility between laboratories

e) Predicted relative standard deviation of reproducibility between laboratories calculated from the

modified Horwitz equation
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Table 3

Instruments used in the collaborative study

Lab.No LC-MS/MS

LC column
(i.d.xlength, particle size)

LC: ACQUITY UPLC, Waters
MS/MS: Quattro premier XE, Waters

Mightysil RP-18GP
Kanto Chemical

(2.0 mmx150 mm, 5 pm)

LC: Nexera X2, Shimadzu

ZORBAX Eclipse XDB-C18

2 MS/MS: LCMS-8040, Shimadzu Kanto Chemical
(2.1 mmx150 mm, 5 pm)
Mightysil RP-18GP
LC: ACQUITY UPLC, Waters .
3 MS/MS: Xevo TQD, Waters Kanto Chemical
(2.0 mmx150 mm, 5 pm)
ZORBAX Eclipse XDB-C18
LC: ACQUITY UPLC, Waters . .
4 MS/MS: ACQUITY TQD, Waters Agilent Technologies
(2.1 mmx*150 mm, 5 um)
ZORBAX Eclipse XDB-C18
LC: ACQUITY UPLC, Waters . .
> MS/MS: ACQUITY TQD, Waters Agilent Technologies
(2.1 mmx*150 mm, 5 um)
Mightysil RP-18GP
LC: ACQUITY UPLC, Waters .
®  MS/MS: ACQUITY TQD, Waters Kanto Chemical
(2.0 mmx150 mm, 5 pm)
Mightysil RP-18GP
7 LC: Prominence, Shimadzu Kanto Chemical
MS/MS: LCMS-8050, Shimadzu anto LAermea
(2.0 mmx150 mm, 5 pm)
CAPCELL PAK C18 MGIII
3 LC: Prominence, Shimadzu Wat
MS/MS: LCMS-8060, Shimadzu aters
(2.0 mmx150 mm, 5 pm)
Mightysil RP-18GP
9 LC: 1200 Series, Agilent Technologies Kanto Chemical

MS/MS: API-3200 Q TRAP, AB SCIEX

(2.0 mmx*150 mm, 5 um)

5 F&H

RO 3-O0H HILAR T T 02 DWT, /W&, TIAT 7V 7 7k, bbb, AWHAHE RIS
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0.4 mg/kg fH4 &, 0.1 mg/kg fH2%4 £ T8 0.05 mg/kg FH4 &2 RN L 7=kl 2 HvC 9
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