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Abstract: The maximum residue limits of pyrimisulfan is set as 0.05 mg/kg in rice in 2011, so very reliable and
sensitive analytical method for pyrimisulfan residues is required for ensuring the food safety of pyrimisulfan residues
in agricultural products. In this study, a rapid and sensitive analytical method was developed and validated using
liquid chromatography electrospray ionization tandem mass spectrometry (LC-MS/MS) for the determination of
herbicide pyrimisulfan residues in agricultural products. Average recoveries of pyrimisulfan ranged from 88.7 to
99.3% at the spiked level of 0.005 mg/kg and from 90.1 to 94.2% at the spiked level of 0.05 mg/kg, while the
relative standard deviation was less than 10%. Linear range of pyrimisulfan was between 0.01~1.0 pg/mL with
the correlation coefficient (%) 0.999 and limit of quantification was 0.005 mg/kg. The results of method validation
were satisfied Codex guideline. The results revealed that the developed and validated analytical method is possible
for pyrimisulfan determination in agricultural product samples and will be used as an official analytical method.
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Table 1. Standards current state of affair

Food commodity =~ Maximum Residue Limits (mg/kg)

Rice 0.05
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Fig. 1. Molecular structure of pyrimisulfan.
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Table 2. Physiochemical characteristics of pyrimisulfan

Property Content

(RS)-2'-[(4,6-dimethoxypyrimidin-2-yl)

TUPAC name  (hydroxy)methyl]-1,1-difluoro-6’-(methoxy-
methyl)methanesulfonanilide

CAS No. 221205-90-9

Classification  Sulfonanilide

Boiling point  550.8 °C (760 mmHg)

Density 1.48 glem®

Log Pow’ 2.15(pH 3,20°C), 2.01 (pH 5,20 °C), 0.52

(pH 7, 20 °C), -1.28 (pH 9, 20 °C)

Vapor pressure < 2.1 x 10" (Pa, 25 °C)

89.3 mg/L. (Deionized water, 20 °C), 114
mg/L (pH 5, 20 °C)

2,676 mg/L (pH 7, 20 °C), 8,438 mg/L (pH
9,20 °C)

*n-Octanol/water partition coefficient

**Dissociation constant at 25 °C.

Solubility
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Table 3. Analytical conditions of LC-MS/MS for pyrimisulfan

LC-MS/MS (US/Quattro Premier XE,
Waters, USA)

UGI120 Cig (150 mm x 2 mm i.d. 3 pm,
Shiseido, Japan)

Instrument

Column

0.1% acetic acid in water/0.1% acetic

Mobile phase acid in ACN (60/40, v/v)

Flow rate
Column temperature
Injection volume

Tonization

Cone voltage
Collision energy

0.3 mL/min

40 °C

2 uL

Electrospray ionization (ESI) positive-
ion mode

30V

20~25 'V
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Sample 20 g

- Add 100 mL of acetonitrile

- Homogenize for 10 min

Filtration

Concentration

- Add 1 N hydrochloric acid 2 mL
- Add saturated sodium chloride 40 mL
- Add dichloromethane 100 mL(Repeat 50 mL)

Partition

‘ - Dehydrate 15 g of sodium sulfate anhydrous (organic phase)

Concentration

l - Dissolve with 10 mL of hexane:acetone(90:10, v/v)

Purification
(Silica, 500 mg)
- Activate with 10 mL of hexane
- Loading sample solution dissolved in hexane:acetone(90:10, v/v)
~ Wash with 5 mL of hexane and hexane:acetone(90:10, v/v)

- Elute with 10 mL of hexane:acetone(70:30, v/v)

Concentration

-Dissolve with 2 mL of mobile phase

Fig. 2. Flow chart for pyrimisulfan analysis.
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Fig. 3. LC-MS/MS chromatograms of pyrimisulfan standard at A(420>370) and B(420>255); 0.01 mg/kg, C(420>370) and

D(420>255); 0.5 mg/kg.
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Fig. 4. LC-MS/MS chromatograms of mandarin A; control, B;
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Fig. 5. LC-MS/MS chromatograms of pepper A; control, B; at 0.005 mg/kg.
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Fig. 6. LC-MS/MS chromatograms of hulled rice A; control, B; at 0.05 mg/kg.

Table 4. Selected-ion of LC-MS/MS for pyrimisulfan

Retention time  Precursor Fragment Collision
(min) ion(m/z) ion(m/z) energy(V)

8.1 420 370 20
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Compound name: Pyrimisulfan

Correlation coefficient: r = 0.999372, r'2 = 0.998744

Calibration curve: 24934.8 * x +-139.174
Response type: External Std, Area

Curve type: Linear, Origin: Include, Weighting: 1/x, Ads trans: None
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Fig. 7. Calibration curve of pyrimisulfan standard using L.C-MS/MS.

Table 5. Validation results of analytical method for pyrimisulfan

in food samples

Sample Fortification Recovery”
P (mg/kg) %)

0.005 88.7 £ 6.8

Hulled rice 0.01 1073 £ 45
0.05 942 + 64

0.005 92.7 £ 3.1

Mandarin 0.01 963 £ 1.2
0.05 925+29

0.005 973 £ 3.1

Pepper 0.01 98.0 £29
0.05 914 £2.7

0.005 99.3 + 3.1

Potato 0.01 93.6 + 3.8
0.05 90.1 £ 1.1

*Mean values of triplicates with standard deviation.
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