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Collaborative Study of Determination Method of Hydroxyisoxazol
in Rice Straw and Paddy Rice for Feed by LC-MS
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We have conducted a collaborative study for validating a determination method of hydroxyisoxazol
in rice straw and paddy rice for feed using a liquid-chromatograph electrospray-ionization mass
spectrometer (LC-ESI-MS).

Having added water to a sample, hydroxyisoxazol was extracted with acetone, and the extracted
solution was filtered. The filtrate was then purified with liquid-liquid extraction, and the purified
solution was injected into a LC-MS to determine the concentration of hydroxyisoxazol. LC
separation was then carried out on a polymer column (MSpak GF-310 4D, 4.6 mm i.d. x 150 mm, 5
pm from Showa Denko Inc.; Tokyo, Japan) using 0.1 v/v% formic acid solution-methanol (6:4) as
a mobile phase. In the MS analysis, the positive mode electrospray ionization (ESI+) was used.

A collaborative study was conducted by eight laboratories using rice straw and paddy rice, all of
which were added with hydroxyisoxazol according to the following specifications: 0.5, 1 and 1.5
mg/kg for rice straw; 0.1, 0.25 and 1 mg/kg for paddy rice. The resulting mean recoveries ranged
from 68.8 % to 78.5 %. The repeatability and reproducibility in the form of relative standard
deviation (RSD; and RSDg) were less than 6.3 % and less than 13 % respectively. The HorRat was
less than 0.60.

This method was thus validated as useful for inspections of hydroxyisoxazol in rice straw and paddy
rice for feed.

Key words: hydroxyisoxazol; liquid-chromatograph mass spectrometer (LC-MS); electrospray
ionization (ESI); rice straw; paddy rice; collaborative study
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5-Methylisoxazol-3-ol
C4HsNO2 MW: 99.1 CAS No.: 10004-44-1

Fig. 1 Chemical structure of hydroxyisoxazol
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Table 1-1  Collaborative study for hydroxyisoxazol (1)
Lab. No. Rice straw 1 Rice straw 1 Rice straw 2
(mg/kg) (mg/kg) (mg/kg)
1 0.382 0.362 0.712 0.722 1.10 1.12
2 0.420 0.367 0.723 0.735 1.04 1.13
3 0.321 0.331 0.734 0.704 0.988 1.03
4 0.369 0.356 0.714 0.721 1.01 1.03
5 0.315 0.301 0.681 0.620 0.997 0.886
6 0.367 0.366 0.726 0.751 1.08 1.09
7 0.360 0.358 0.581 0.660 1.20 1.15
8 0.301 0.314 0.616 0.614 0.902 0.860
Spiked level (mg/kg) 0.5 1
No. labs * 8 8
No. outliers ” 0 0
Mean value (mg/kg) 0.349 0.688
Mean recovery (%) 69.9 68.8 69.2
RSD: ? (%) 4.4 3.9
RSDr ¥ (%) 9.6 7.9
PRSDk ? (%) 19 17 16
HorRat 0.51 0.47

b) Number of the removed outliers

from the modified Horwitz equation

a) Number of laboratories retained after the outliers were removed

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
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Table 1-2  Collaborative study for hydroxyisoxazol (2)
Paddy rice 1 Paddy rice 2 Paddy rice 3
Lab. No.
(mg/kg) (mg/kg) (mg/kg)
1 0.0815 0.0826 0.215  0.208 0.782 0.807
2 0.0822 0.0730 0.220 0.194 0.882 0.906
3 0.0895 0.102 0.172  0.178 0.836 0.675
4 0.0930 0.0856 0.210 0.226 0.778 0.688
5 0.0735 0.0665 0.176 ~ 0.175 0.711 0.737
6 0.0720 0.0719 0.189  0.191 0.772 0.772
7 0.0699 0.0720 0.201  0.197 0.877 0.851
8 0.0681 0.0720 0.177  0.202 0.675 0.719
Spiked level (mg/kg) 0.1 0.25
No. labs ¥ 8 8
No. outliers ” 0 0
Mean value (mg/kg) 0.0785 0.196 0.779
Mean recovery (%) 78.5 78.3 77.9
RSD: (%) 6.1 52
RSDr ¥ (%) 13 9.0
PRSDr ? (%) 22 20 17
HorRat 0.60 0.44

a) Number of laboratories retained after the outliers were removed

b) Number of the removed outliers

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 2  Instruments used in the collaborative study

Lab.No LC-MS

LC: Prominence, Shimadzu
MS: LCMS-2010EV, Shimadzu
LC: ACQUITY UPLC, Waters

2 MS: ACQUITY TQD, Waters
LC: Prominence, Shimadzu

3 MS: LCMS-2010EV, Shimadzu
LC: ACQUITY UPLC, Waters

4 MS: Quattro premier XE, Waters
LC: Prominence, Shimadzu

> MS: LCMS-2010EV, Shimadzu
LC: Nexera X2, Shimadzu

6 MS: LCMS-8040, Shimadzu
LC: Prominence, Shimadzu

! MS: LCMS-8060, Shimadzu

g LC: ExionLC AD, SCIEX

MS: TRIPLE QUAD 6500+, SCIEX
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