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Development of Determination of Hydroxyisoxazol
in Rice Straw and Paddy Rice for Feed by LC-MS

Aiko YANO' and Yoshinari SAKAKIBARA"
(" Fukuoka Regional Center, Food and Agricultural Materials Inspection Center)
For determining the concentration of hydroxyisoxazol in rice straw and paddy rice for feed, a

quantitative method using liquid chromatograph-electrospray ionization-mass spectrometer (LC-
ESI-MS) was developed.

After adding water to a sample, hydroxyisoxazol was extracted with acetone, and the sample
solution was filtered. The filtrate was then purified with liquid-liquid extraction, and the purified
sample solution was injected into the LC-MS to determine the concentration of hydroxyisoxazol.
LC separation was 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, positive mode electrospray ionization (ESI+) was used.

Recovery tests were conducted on rice straw and paddy rice to which hydroxyisoxazol was added
intentionally: 0.05 mg/kg and 1 mg/kg for rice straw, and 0.05 mg/kg and 0.5 mg/kg for paddy rice
respectively. The mean recoveries of hydroxyisoxazol ranged from 71.4 % to 95.5 %, and the
repeatability in the form of relative standard deviation (RSD,) was less than 11 %.

Key words: hydroxyisoxazol; liquid chromatograph-mass spectrometer (LC-MS); electrospray
ionization (ESI); rice for feed; rice straw; paddy rice
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5-Methylisoxazol-3-ol
C4sHsNO2 MW:99.1 CAS No.: 10004-44-1

Fig. 1 Chemical structure of hydroxyisoxazol
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Table 1  Operating conditions of LC-MS

Column MSpak GF-310 4D (4.6 mm i.d. x 150 mm, 5 pm), Showa Denko
Mobile phase 0.1 v/v% formic acid solution-methanol (6:4)
Flow rate 0.2 mL/min
Column temperature 40 °C
Ionization Electrospray ionization (ESI)
Mode Positive
Nebulizer gas Nz (1.5 L/min)
Drying gas N> (10 L/min)
CDL temperature 250 °C
Heat block temperature 200 °C
Monitor ion m/z 100
5) &t W

Hohl SIM 7~ N7 7 AL E—7mHBELONE I ZRD TRERZIEKRL, 3D
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Sample 10.0 g (300 mL Erlenmeyer flask)

add 30 mL of water (20 mL for paddy rice) and allow to stand for 30 min
add 120 mL of acetone (100 mL for paddy rice) and shake for 30 min
—filtrate through glass fiber filter (GFP) under reduced pressure

wash with 50 mL of acetone

—fill up to 200 mL with acetone

transfer 20 mL of sample solution to 50 mL eggplant flask

evaporate to 3 mL (2 mL for paddy rice) under 40 °C
Liquid-liquid extraction I (300 mL separating funnel A)

add 5 g of sodium chloride

transfer the sample solution with 40 mL of 2 % sodium bicarbonate and 40 mL of hexane

shake for 5 min

Water layer (lower layer)
|
Liquid-liquid extraction II (300 mL separating funnel B)

adjust to pH 2 or lower with 6 mol/L hydrochloric acid
add 100 mL of diethyl ether

shake for 5 min

|
Diethyl ether layer (upper layer) Water layer (lower layer)

I I
300 mL Erlenmeyer flask 300 mL separating funnel C

add 50 mL of diethyl ether

shake for 5 min

|
Diethyl ether layer Water layer

(upper layer) (lower layer)
| I

waste

add sodium sulfate and allow to stand for about 15 min
—filtrate through a filter paper (No. 5A in JIS P 3801)

wash the 300 mL Erlenmeyer flask with 30 mL of diethyl ether
add 2 mL of water

evaporate to 2 mL under 40 °C

remove diethyl ether completely with N2 gas

transfer to 5 mL volumeric flask and fill up with water
— filtrate through hydrophilic PTFE membrane filter (pore size: 0.45 pm)
LC-MS

Scheme 1 Analytical procedure for hydroxyisoxazol in rice straw and paddy rice
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Table 2  Recoveries of hydroxyisoxazol from rice straw
Conditions after the spike with hydroxyisoxazol

Spiked level Room temperatureb) Room temperature, overnightc) 60 °C, overnightc)
(mg/kg) Recovery 9 Recovery 9 Recovery 9
(%) (%) (%)
! 71.4 48.4 10.5
79.3 44.8 11.8

a) Two times trial
b) Hydroxyisoxazol was extracted soon after the spike at room temperature.
¢) Rice straw sample spiked with hydroxyisoxazol was allowed to stand overnight at room

temperature or 60 °C.
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Fig. 2  Selected ion monitoring (SIM) chromatograms of hydroxyisoxazol standard solution
and blank sample solution on HILIC column study
(LC-MS conditions except for column and mobile phase are shown in Table 1. Arrows indicate
the retention time of hydroxyisoxazol.)
Column; YMC-Pack Diol-60-NP (4.6 mm i.d. x 150 mm, 5 um), YMC,
Mobile phase; 0.1 v/v% formic acid solution-acetonitrile (1:9) — 7 min — (9:1) (hold for 5
min) — 18 min — (1:9) (hold for 30 min)
A: Standard solution (200 ng/mL of hydroxyisoxazol)
B: Blank sample solution of rice straw
C: Sample solution of rice straw (spiked at 1 mg/kg of hydroxyisoxazol (as 200 ng/mL in the

sample solution))
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Fig. 3  Calibration curves of hydroxyisoxazol
by peak area (left) and peak height (right)
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Table 3  Extraction pattern of hydroxyisoxazol
Recovery (%)

Pesticide Hexane Diethyl ether Total
ota
40 mL 100 mL 50 mL 50 mL
Hydroxyisoxazol 0 81 11 0 92

n=1
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Fig. 4  SIM chromatograms of standard and blank sample solutions
(LC-MS conditions are shown in Table 1.  Arrows indicate the retention time of
hydroxyisoxazol.)
A: Standard solution (10 ng/mL of hydroxyisoxazol)
B: Blank sample solution of rice straw

C: Blank sample solution of paddy rice
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Table 4  Results of matrix effect
Concentration of hydroxyisoxazol

Matrix in the matrix standard o th a) Matrix effect
solution in the sample (%)
(ng/mL) (mg/kg)
Rice straw 200 1 84
Paddy rice 100 0.5 93

n=1
a) Converted from the concentration in the matrix standard solution

b) Ratio of the peak area of hydroxyisoxazol in the presence of matrix to that in the absence
of matrix
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Table 5 Recoveries for hydroxyisoxazol

Sample types
Spiked level Rice straw 1 Rice straw 2 Paddy rice 1 Paddy rice 2
(mg/kg) Recovery® RSD;”  Recovery”® RSD,” Recovery”® RSD;” Recovery® RSD;”
(%) (%) (%) (%) (%) (%) (%) (%)
0.05 89.7 4.7 78.7 9.6 86.9 2.9 94.1 7.2
0.5 — - 95.5 9.8 82.2 7.6
1 71.4 9.9 80.0 11 - - - -

—: Not tested
a) Mean (n =5)
b) Relative standard deviation of repeatability
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Fig. 5 SIM chromatograms on recovery test
(LC-MS conditions are shown in Table 1. Arrows indicate the peak of hydroxyisoxazol.)
A: Standard solution (200 ng/mL: 2 ng as hydroxyisoxazol)
B: Sample solution of rice straw (spiked at 1 mg/kg of hydroxyisoxazol (as 200 ng/mL in the

sample solution))
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