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Application of Multi-residue Analytical Method for Oxabetrinil,

Triticonazole, Phenothrin, Flufenacet and Prometryn

1n Meat Products

Tomofumi MATSUOKA*, Yumi AKIYAMA and Takao MITSUHASHI

Life Science Division, Public Health Science Research Center, Hyogo Prefectural Institute of
Public Health and Consumer Sciences, 2-1-29, Arata-cho, Hyogo-ku, Kobe 652-0032, Japan

The applicability of multi-residue analytical method for 5 pesticides (oxabetrinil,triticonazole, phenothrin, flufenacet

and prometryn) in meat products was verified. Validation tests were performed on beef, chicken and pork muscles

fortified at 0.01 and 0.10 pg/g in accordance with the guideline of the Japanese Ministry of Health, Labour and Welfare.

All pesticides were confirmed to have limits of quantitation of 0.01 ng/g, and found to conform to the guideline (recovery:

70-120%, repeatability: <15%, intermediate precision: <20%) in all muscles. These results show that this method is

useful as a routine analysis for these 5 pesticides.
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Chicken-muscle: 0.01pg/g (Uniform Limit)

Fig.1 Structural formulas and maximum residue limits
of 3 kinds of muscles for 5 pesticides.

HIESRIBERICHE 729, 7272 L, LC/MS HAotrh 7
20X Ascentis Express C18 (100 mmx3.0 mm, 2.7 pm;
Sigma-Aldrich) % v 7z.

4. RERIEIR O
BESRICOEN D, Fig. 2 IR TFIETIT-7-.

5. SRR
A BT A AN, FRED 3 HHH 2 H B @
AL T ERH L7
1) EEBRAR
5 iRy DB FEE O I —HEYEE (0.01pg/g)
BELHONRH LT, £TOEIKIIK LT 0.01pg/g



Extraction
20g sample + ethyl acetate-cyclohexane (1:1) 100mL
homogenize and centrifuge
residue + ethyl acetate-cyclohexane (1:1) 50mL
homogenize and centrifuge
evaporated and redissolved in acetone-cyclohexane (1:3) 20mL

GPC 5mL (1g sample/mL)
‘ acetone-cyclohexane (1:3) 5mL/min
I

Fraction 1 Fraction 2
(11.9-13.2min) (13.2-29.0min)
PSA mini-column SPE

acetone-cyclohexane (1:3) 5mL (elute)
collect all eluate
Silica-gel mini-column SPE

mhexane 10mL (wash)
diethyl ether-r-hexane (1:19) 15 mL (elute)

evaporated to dryness
redissolved in acetone-rhexane (1:1) 1mL

GC/MS LC/MS

4pl. (5g samplefml) 4plL. + water 16pL.(10g sample/mL)

Fig.2 Sample preparation method for pesticides in meat
products
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Table 1 GC/MS and LC/MS parameters and LOD

Parameters

- - LOD

Retention time Monitor ion (/) (ng)
Pesticide (min) Target Qualifier g
GC/MS
Oxabetrinil 15.27 73.1 103.0 0.057
Prometryn 17.30 241.1 184.1 0.005
Flufenacet 19.77 151.0 210.9 0.004
IS (Triphenylphosphate) 28.25 326.1 170.0
Phenothrin 1? 29.99 123.1 183.1
Phenothrin 2% 30.15 123.1 183.1 0.005
Triticonazole 30.15 235.1 299.1 0.011
LC/MS (Positive ionization mode) (Frag.100V)  (Frag.200V)
Triticonazole 10.20 318.0 70.2 0.021
Prometryn 10.94 242.1 242.1 0.005
Flufenacet 11.91 364.0 152.0 0.022
IS (Triphenylphosphate) 12.89 327.1 327.1

a): Standard is a mixture of isomers.
IS: Internal standard.

LOD: Limits of Detection defined bv S/N 2 3.

Frag.: Fragmentor voltage.

0.02 and 0.04 ng is equivalent to 0.001 pg/g in meat product by GC/MS and LC/MS, respectively.
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Table 2 Acceptance criteria for recovery and precision

Fortified level . Mean recovery Repeatability Intermediate precision
number of trials
(ng/g) (%) (RSD %) (RSD %)
0.01 25 70-120 <25 <30
0.10 25 70-120 <15 <20
Table 3 Validation results for 5 pesticides (solvent standard)
Beef (n=12) Chicken (n=10) Pork (n=12)
.. Mean Repeatability Int'e.r. Mean Repeatability Int.e.r ’ Mean Repeatability Int'e.r.
Pesticide recovery precision  recovery precision  recovery precision
(9 (RSD% (RSD%)  (o® (RSD%) (RSD%)  (o)®  (RSD% (RSD %)
(fortified at 0.01 pg/g)
GC/MS
Flufenacet 7.6 7.5 11.4 85.4 4.4 9.7 57.9 6.0 15.5
Oxabetrinil 97.6 1.1 2.5 110.2 4.3 7.2 113.6 2.0 6.5
Phenothrin 98.9 1.4 1.4 103.8 3.4 5.1 88.6 4.5 4.5
Prometryn 93.9 0.7 1.9 109.2 3.8 4.2 94.3 5.7 9.3
Triticonazole 111.0 1.4 5.1 117.6 3.2 6.0 100.8 3.6 4.8
LC/MS
Flufenacet 85.7 6.4 10.3 98.5 5.5 6.7 88.9 8.5 10.1
Prometryn 95.3 6.1 6.1 103.9 4.4 9.5 98.0 4.3 8.6
Triticonazole 90.3 4.0 7.2 102.2 4.4 10.9 89.9 6.1 7.4
(fortified at 0.10 pg/g)
GC/MS
Flufenacet 7.3 7.2 9.9 80.5 2.4 5.5 3.0 12.7 15.9
Oxabetrinil 106.1 3.3 4.0 98.4 5.4 6.7 100.9 4.5 6.1
Phenothrin 91.2 4.8 5.1 107.6 3.3 3.7 102.1 2.7 5.1
Prometryn 99.9 6.2 7.6 98.7 3.6 7.6 94.3 2.2 6.5
Triticonazole 107.2 2.9 7.7 104.9 3.5 6.8 119.3 4.5 8.5
LC/MS
Flufenacet 80.4 5.5 7.8 104.7 4.7 7.0 98.7 4.9 6.8
Prometryn 94.8 4.2 6.2 101.0 3.3 5.5 95.5 2.4 3.9
Triticonazole 101.6 8.0 8.0 108.5 4.4 8.3 103.6 5.2 9.2

a): Recoveries were calculated with solvent standard.
Bold and italic font with underline: The results didn't meet the acceptance criteria of guideline.
Inter. precision: Intermediate precision.



Table 4 Validation results for 5 pesticides (matrix standard)

Beef (n=12) Chicken (n=10) Pork (n=12)
.. Mean Repeatability Int.e.r ’ Mean Repeatability Int.e.r' Mean Repeatability In1';e‘r ’
Pesticide recovery precision  recovery precision  recovery precision
(%)? (RSD%) (RSD %) (%)? (RSD%)  (RSD %) (%)? (RSD%) (RSD %)
(fortified at 0.01 pg/g)
GC/MS
Flufenacet 88.7 7.1 8.6 95.2 3.3 10.2 108.1 4.9 10.7
Oxabetrinil 94.8 3.2 7.6 99.3 3.9 5.8 93.3 2.0 6.0
Phenothrin 95.3 5.0 5.0 98.4 2.9 4.4 99.8 3.8 6.6
Prometryn 101.5 5.3 5.6 111.0 4.0 6.5 914 4.6 8.7
Triticonazole 98.4 2.8 4.5 103.8 3.6 4.4 91.6 2.7 13.0
LC/MS
Flufenacet 90.2 6.2 7.5 99.0 5.5 7.2 96.4 8.0 11.9
Prometryn 92.6 6.1 6.1 99.4 4.8 9.9 90.2 4.3 4.3
Triticonazole 83.5 4.0 6.2 102.4 4.5 10.1 95.6 6.1 6.8
(fortified at 0.10 pg/g)
GC/MS
Flufenacet 98.3 7.8 11.0 96.3 2.6 5.1 105.6 13.4 19.0
Oxabetrinil 92.1 1.1 2.3 99.8 5.3 5.3 86.3 4.2 5.5
Phenothrin 95.9 1.4 1.8 104.8 3.3 4.5 99.2 2.7 4.0
Prometryn 98.5 0.7 1.9 107.6 3.5 3.9 93.1 2.2 4.4
Triticonazole 104.2 1.4 8.2 97.1 3.5 6.6 96.0 4.1 12.9
LC/MS
Flufenacet 84.3 5.4 5.9 106.8 8.2 10.1 99.4 4.8 5.3
Prometryn 92.8 4.4 4.4 102.9 4.7 7.1 99.4 2.4 4.2
Triticonazole 94.4 7.9 8.3 105.3 4.1 8.8 108.1 5.2 6.0
a): Recoveries were calculated with matrix standard.
Inter. precision: Intermediate precision.
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Table 5 Matrix effect value in each meat product
Beef Chicken Pork

Pesticide 0.01 pg/g 0.10 pgl/g 0.01 pg/g 0.10 pg/g 0.01 pg/g  0.10 pgl/g
GC/MS

Flufenacet 1.54 1.46 1.11 1.20 1.87 1.99

Oxabetrinil 0.97 0.87 0.90 1.01 0.82 0.86

Phenothrin 0.96 1.05 0.95 0.97 1.13 0.97

Prometryn 1.08 0.99 1.02 1.09 0.97 0.99

Triticonazole 0.89 0.97 0.88 0.93 0.91 0.81
LC/MS

Flufenacet 1.05 1.05 1.00 1.02 1.08 1.01

Prometryn 0.97 0.98 0.96 1.02 0.92 1.04

Triticonazole 0.92 0.93 1.00 0.97 1.06 1.04

1)

2)

3)

4)

Matrix effect value: Recoveries calculated with matrix standard / that with solvent standard.
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