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Determination of Pymetrozine
in Rice Straw, Whole-crop Rice Silage and Paddy Rice for Feed by LC-MS/MS

Zenya TAKEDA"
(" Food and Agricultural Materials Inspection Center, Nagoya Regional Center
(Now Ministry of Agriculture, Forestry and Fisheries of Japan))

An analytical method was developed to determine the level of pymetrozine in rice straw, whole-
crop rice silage and paddy rice for feed using liquid chromatograph-tandem mass spectrometer
(LC-MS/MS).

After adding water to the samples, pymetrozine was extracted with methanol and the resulting
solutions were filtered. The filtrate was then diluted with methanol to a final volume of 200 mL.
The sample solution was purified with an octadecylsilylated silica gel mini column (InertSep
Slim-J C18-B from GL sciences Inc.; Tokyo, Japan) and injected into the LC-MS/MS for
determination of the pymetrozine level. LC separation was carried out on an ODS column
(Inertsil ODS-SP, 2.1 mm i.d. x 150 mm, 5 pm from GL Sciences Inc.) using a gradient with 2
mmol/L ammonium acetate solution and methanol as the mobile phase. In the MS/MS analysis,
positive mode electrospray ionization (ESI+) was used.

Spike tests were conducted on rice straw, whole-crop rice silage, and paddy rice spiked with 1, 0.1
or 0.01 mg/kg of pymetrozine. The resulting mean recoveries ranged from 87.1 to 97.0 %, and
the repeatability in terms of relative standard deviations (RSD,) was not more than 9.8 %.

A collaborative study was conducted in nine laboratories using rice straw and paddy rice spiked
with 0.1 mg/kg of pymetrozine. The mean recovery, repeatability and reproducibility in terms of
relative standard deviations (RSD, and RSDg) and HorRat, respectively, were 90.7 %, 1.8 %,
6.6 % and 0.30 for rice straw and 92.6 %, 2.9 %, 6.8 % and 0.31 for paddy rice.

This method was validated and established for use in the inspection of pymetrozine in rice straw,
whole-crop rice silage and paddy rice for feed.

Key words: pymetrozine ; liquid chromatograph-tandem mass spectrometer (LC-MS/MS) ;
electrospray ionization (ESI) ; feed, rice straw, whole-crop rice silage, paddy rice
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Pymetrozine

(E)-4,5-dihydro-6-methyl-4-(3-
pyridylmethyleneamino)-1,2,4-triazin-3(2H)-one
C10H11NsO MW:217.2 CAS No.: 123312-89-0
Fig. 1  Chemical structure of pymetrozine
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Table 1 Operating conditions of LC-MS/MS

Column Inertsil ODS-SP (2.1 mm i.d. x 150 mm, 5 pm)

Mobile phase 2 mmol/L ammonium acetate solution-methanol (4:1) —15 min — (1:1) (5 min)
Flow rate 0.2 mL/min

Column temperature 40 °C

Ionization Electrospray ionization (ESI)

Mode Positive

Ion souce temperature 110 °C

Desolvation gas N> (800 L/h, 400 °C)

Cone gas N2 (50 L/h)

Capillary voltage 1kV

Table 2 MS/MS parameters

Precursor Product Qualifier Cone Collision
Target
ion (m/z) ion (m/z) ion (m/z)  voltage (V) energy (eV)
105 - 35 20
Pymetrozine 218
- 78 35 40
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Sample 10.0 g
add 30 mL of water (Paddy rice : 20 mL)

allow to stand for 30 min

add 5 mL of 7 w/v% potassium carbonate solution
add 120 mL of methanol (Paddy rice : 100 mL)

shake for 30 min

— filtrate under suction filter (No.5B)
wash with 50 mL of methanol

top up to 200 mL with methanol

add 20 mL water to 2 mL of sample solution
InertSep Slim-J C18-B (500 mg)
prewash with 5 mL of methanol and 5 mL of water

apply sample solution

wash with 4mL of water-methanol (7:3) (twice)
— elute with washings

——top up to 10 mL with water-methanol (7:3)
LC-MS/MS

Scheme 1 Analytical procedure for pymetrozine
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Fig. 2  Calibration curves of pymetrozine by peak area (Left) and peak height (Right)
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Table 3  Elution pattern of pymetrozine from InertSep Slim-J C18-B

Recoverya) (%)
Feed types Water-methanol (7:3)
Total
0~4 mL 4~6 mL 6~8 mL 8&~10mL 10~12mL
Rice straw 93 5 0 0 0 98
Whole-crop rice silage 101 4 0 0 0 105
Paddy rice 99 0 0 0 0 99

a) Mean (n=2)
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Table 4  Recoveries of pymetrozine

Rice straw Whole-crop rice silage Paddy rice
Spiked
level Rec overya) RSD,"” Rec overya) RSD,” Rec overya) RSD,”
(mg/kg) (%) (%) (%) (%) (%) (%)
1 87.1 0.7 88.0 2.3 97.0 1.0
0.1 90.0 1.2 91.2 8.5 96.8 3.7
0.01 89.3 3.0 88.4 9.8 94.2 6.1

a) Mean (n=3)
b) Relative standard deviation of repeatability

A) B)

Intensity
Intensity
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Fig. 3  Selected reaction monitoring chromatograms
LC-MS/MS conditions are shown in Table 1 and 2.
A) Sample solution of rice straw spiked at 1 mg/kg pymetrozine.

B) Standard solution (The amount of pymetrozine is 0.05 ng.)
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Table 5 Collaborative study results of pymetrozine

Feed types
Lab.No. Rice straw Paddy rice
(mg/kg) (mg/kg)
1 0.100” 0.0797" 0.0866 0.0855
2 0.0905 0.0894 0.0951 0.0962
3 0.0819 0.0836 0.0844 0.0898
4 0.0919 0.0939 0.100 0.109
5 0.0906 0.0873 0.0914 0.0920
6 0.0959 0.0944 0.0939 0.0932
7 0.0858 0.0834 0.0899 0.0930
8 0.0894 0.0911 0.0873 0.0852
9 0.103 0.0994 0.0969 0.0972
Spiked level (mg/kg) 0.1 0.1
Mean value? (mg/ke) 0.0907 0.0926
Recovery” (%) 90.7 92.6
RSD,” (%) 1.8 2.9
RSDr? (%) 6.6 6.8
PRSDR” (%) 2 22
HorRat 0.30 0.31

a) Data excluded by Cochran test

b) Rice straw: n=16 ; Paddy rice: n=18

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 6  Instruments used in the collaborative study

Lab. No.

LC-MS/MS

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

LC: Agilent Technologies 1200 Series
MS/MS: Agilent Technologies 6410

GL Sciences
Inertsil ODS-SP
(2.1 mm x150 mm, 5 pm)

LC: Shimadzu LC-20A

GL Sciences

2 MS/MS: AB SCIEX API-4000 Inertsil ODS-SP
(2.1 mm x150 mm, 5 pm)
LC: Agilent Technologies 1200 Series GL Sciences
3 MS/MS: Agilent Technologies 6410 Inertsil ODS-SP
(2.1 mm x150 mm, 5 pm)
LC: Waters ACQUITY UPLC GL Sciences
4 MS/MS: Waters Quattro Premier XE Inertsil ODS-SP
(2.1 mm x150 mm, 5 pm)
LC: Waters 2695 Agilent Technologies
5 MS/MS: Micromass ZORBAX Eclipse XDB-C18
Quattro micro API (2.1 mm x150 mm, 3.5 pym)
LC: Waters ACQUITY UPLC Agilent Technologies
6 MS/MS: Waters Xevo TQD ZORBAX Eclipse XDB-C18
(2.1 mm x150 mm, 5 pm)
LC: Waters ACQUITY UPLC GL Sciences
7 MS/MS: Waters TQD Inertsil ODS-SP
(2.1 mm x150 mm, 5 pm)
LC: Waters ACQUITY UPLC GL Sciences
8 MS/MS: Waters TQD Inertsil ODS-SP
(2.1 mm x150 mm, 5 pm)
LC: Waters ACQUITY UPLC Agilent Technologies
9 MS/MS: Waters TQD ZORBAX Eclipse XDB-C18

(2.1 mm x150 mm, 5 pm)
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