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1. INTRODUCTION
1.1 Scope

The results of peer validation on the analytical method for the deter-
mination of tetramethyl pyrophosphorothioate (TMPP) in fenitrothion
technical material, fenitrothion wettable powder, fenitrothion emulsifiable
concentrate and fenitrothion ultra-low volume liquid are reported.

The peer validation was performed under draft CIPAC guideline for
analytical methods for the determination of relevant impurities referred to
in FAO and/or WHO specifications for pesticide technical grade active
ingredients and formulations (CIPAC/4622).

1.2 Samples

1) Fenitrothion technical (TC)

2) Fenitrothion wettable powder (WP)

3) Fenitrothion emulsifiable concentrate (EC-1)
4) Fenitrothion emulsifiable concentrate (EC-2)
5) Fenitrothion ultra-low volume liquid (UL-1)
6) Fenitrothion ultra-low volume liquid (UL-2)

1.3 Participants

Hirofumi Ushino Hayashi Agro Science, Ltd. (JAPAN)
Hiroki Tokunaga Hodogaya Contract Laboratory, Co., Ltd.
(JAPAN)

Minako Yamamoto Koei Techno Co., Ltd. (JAPAN)

Yasushi Asada Sumitomo Chemical Co., Ltd., Organic
Synthesis Research Laboratory (JAPAN)
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2. ANALYTICAL METHOD
2.1 Outline of Method

TMPP in the test samples is determined by capillary gas chromatogra-
phy using flame ionisation detection and internal standardisation
(CIPAC/4660/m).

2.2 Method Development Prior to Peer Validation

The analytical method was developed by Osaka Laboratory, Sumika
Chemical Analysis Service, Ltd., and accordingly the following data were
obtained by this laboratory.

1) Confirmation of Analyte Identification

GC/MS spectrum of TMPP was obtained for standard and sample
solutions under the operating conditions described in CIPAC/4660/m.
TMPP was spiked to the sample solutions because TMPP was not
contained in the technical material and formulations used for this study.

2) Specificity

Retention times of the ingredients in fenitrothion technical material and
formulants in each formulation were checked with the solutions of TMPP
standard, internal standard and fenitrothion technical material and
formulations to check non-analyte interference.

3) Linearity

Calibration solutions whose concentrations were about 0.3, 0.6 and 0.9
mg/20ml were prepared respectively in duplicate using TMPP standard
under the presence of fenitrothion technical material. The solutions were
analyzed and the peak area ratios of TMPP to internal standard were
plotted against the concentration of TMPP to make a calibration line.

4) Accuracy

The stock solution at an appropriate concentration of TMPP was forti-
fied to fenitrothion technical material and formulations so that the fortified
concentration of TMPP was at the level of specification. These solutions
were analyzed, and the recoveries were calculated by the following equa-
tion:
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C-C,

Cs

R= ><100

where, R : recovery (%)
C : observed concentration (g/kg) of TMPP
Co : initial concentration (g/kg) of TMPP in fenitrothion technical
material and formulations
Cs : fortified concentration (g/kg) of TMPP

5) Repeatability

Five separate sub-samples from a sample of fenitrothion technical ma-
terial and formulations were analysed. Appropriate amount of TMPP was
spiked to the samples because the contents of TMPP in the technical ma-
terial and formulations were not enough to evaluate repeatability. Mean
and relative standard deviation (RSD) were calculated from the analytical
values.

6) Limit of Quantitation (LOQ)

The stock solution at an appropriate concentration of TMPP was forti-
fied to fenitrothion technical material and formulations so that the signal to
noise ratio of TMPP was about 10 on the chromatogram. These solutions
were analyzed and signal to noise ratios were evaluated.

2.3 Peer Validation

The peer validation was conducted with four independent laboratories
through the network of JAPAC. The participants are shown in 1.3.

We requested the collaborators to conduct peer validation according to
the prescribed protocol, describe operating conditions in detail, and attach
the calibration curve and all chromatograms for each sample.

The investigated items are specificity, linearity, repeatability and LOQ.
The details of each procedure are the same as those described in 2.2,
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3. REMARKS OF PARTICIPANTS

3.1 Analytical Conditions

Gas chromato- Flow Split
Lab graph Column Column temp rate flow
Integrator (ml/min)
DB-1 100°C (0 min), ramp He
(0.25mm at 10°C/min to ’
Proposed Method 1 4 x3om, | 300°C, then holdat | 5> | %
1 um) 300°C for 20 min
Shimadzu DB-1 100°C (0 min), ramp He
1 GC-17A (0.25mm at 10°C/min to 1 2 20
Shimadzu 1.d.x30m, | 300°C, then hold at mI/min
GCsolution 1 um) 300°C for 20 min
Shimaizu DB-1 100°C (0 min), ramp | He,
GC-2010 (0.25mm o
2 : h at 10°C/min to 1.0 20
Shimadzu GCso- | i.d.x30m, o .
: 300°C ml/min
lution 1 um)
. DB-1 100°C (0 min), ramp
3 ﬁg::gzt 68?:%I\elm_ (0.25mm at 10°C/min to T% 20
Stgtion 1.d.x30m, | 300°C, then hold at mI/min
1 um) 300°C for 20 min
Shimadzu DB-1 100°C (0 min), ramp He
4 GC-2010 (0.25mm at 10°C/min to 1 0 20
Shimadzu 1.d.x30m, | 300°C, then hold at mI/min
GCsolution 1 um) 300°C for 20 min

4. RESULTS AND DISCUSSION

4.1 Method Development

1) Confirmation of Analyte Identification
The total ion chromatograms and relevant MS spectra of the TMPP
standard solution and sample solutions are shown in Figure 1. The MS
spectra were consistent with the structure of TMPP.,
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2) Specificity

The peak of TMPP was separated from the peaks of fenitrothion and its
related compounds in fenitrothion technical material. The peak was also
separated from the peaks from formulants and peak of internal standard
(Figure 2).

3) Linearity

The calibration line is shown in Figure 3. The equation of the calibration
line and the correlation factor (r) are shown in the figure. The correlation
factor was satisfactory, and the response of TMPP was linear over the
concentration range of 0.3 to 0.9 mg/20 ml.

4) Accuracy
The recoveries were satisfactory as shown in Table 1.

5) Repeatability
The repeatability of this method was satisfactory with RSD values of 1.0
— 7.8 % as shown in Table 4.

6) LOQ
The quantitation limits of TMPP in TC and formulations were estimated
to be 0.1 — 0.3 g/kg as shown in Table 3.

4.2 Peer Validation

1) Specificity

The peak of TMPP was separated from the peaks of fenitrothion and its
related compounds in fenitrothion technical material. The peak was also
separated from the peaks from formulants and peak of internal standard
(Figure 4).

2) Linearity

The calibration line is shown in Figure 5. The equation of the calibration
line and the correlation factor are shown in the figure. The correlation
factor was satisfactory, and the response of TMPP was linear over the
concentration range of 0.3 to 0.9 mg/20 ml.
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3) Repeatability

The repeatability of this method was satisfactory with RSD values of 0.5
—7.0 % as shown in Table 2. All RSD values were found to be smaller than
20%.

4) LOQ
The quantitation limits of TMPP in TC and formulations were estimated
to be 0.2 — 1.6 g/kg as shown in Table 3.

5. CONCLUSION

For all samples, the analytical method was peer-validated in terms of
specificity, linearity, accuracy, quantitation limit and repeatability. The
RSDs of repeatability for technical material and all formulations were
found to be smaller than 20% for all laboratories participated in this peer
validation.

In conclusion, the proposed method was successfully peer-validated and
was considered appropriate for the determination of TMPP in technical
material, wettable powder, emulsifiable concentrate and ultra-low volume
liquid.
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Table 1 Recovery of TMPP

No. Recovery (%)
TC WP EC-1 EC-2 UL-1 UL-2
1 85.6 83.1 93.0 78.3 95.6 84.5
2 86.1 81.8 108.6 77.9 96.7 84.4
Mean 85.9 82.5 100.8 78.1 96.2 84.5
Table 2 Repeatability for the Determination of TMPP
No. Recovery (%)
TC WP EC-1 EC-2 UL-1 UL-2
1 2.80 1.09 1.53 1.88 1.56 2.21
2 2.85 1.07 1.78 1.88 1.58 2.21
3 2.85 1.11 1.51 1.88 1.54 2.18
4 2.87 1.09 1.54 1.87 1.51 2.21
5 2.90 1.09 1.73 1.83 1.52 2.24
Mean 2.85 1.09 1.62 1.87 1.54 2.21
RSD 1.3 1.3 7.8 1.2 1.9 1.0
Table 3 LOQ of TMPP
Item TC WP EC-1 EC-2 UL-1 UL-2
LOQ (g/kg) 0.3 0.1 0.2 0.2 0.2 0.2
S/N at LOQ 9.1 6.9 6.0 6.4 12.4 6.3
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Table 4 Repeatability for the Determination of TMPP

Recovery (%)

Lab No. ——e—Wp Ec1i EC2 ULI UL2
1 203 122 124 201 139 237

2 284 112 127 227 133 236

3 206 112 117 197 143 241

1 4 270 112 119 211 152  2.40
5 271 110 130 210 144  2.38

Mean 283 114 123 209 142  2.38

RSD 43 42 44 55 49 09

1 207 125 130 177 163 248

2 205 123 112 163 158 253

3 207 124 112 170 161 248

2 4 301 122 115 193 160 250
5 301 125 110 166 163 252

Mean 298 124 116 174 161 _ 250

RSD 09 11 70 69 13 09

1 333 139 157 192 170 264

2 326 137 142 173 166 264

3 331 138 148 193 167 264

3 4 341 135 143 201 166 257
5 310 136 141 195 165  2.42

Mean 328 137 146 191 167 258

RSD 35 12 45 55 R

1 202 116 123 181 157 253

2 203 117 116 180 158 252

3 203 120 117 192 159 252

4 4 288 116 117 185 160 255
5 300 119 116 187 157 252

Mean 293 118 118 185 158 253

RSD 15 15 25 26 08 05
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Table 5 LOQ of TMPP

Lab ltem TC WP EC-1 EC-2 UL-1 UL-2
LOQ
0.2 0.6 1.6 1.2 1.6 1.3
. (gkg)
S/N at
LOQ 11.7 8.0 11.5 8.1 11.0 7.2
LOQ
0.6 0.3 0.3 0.5 0.3 0.5
, _ (gkg)
S/N at
LOQ 12.5 7.0 12.3 11.8 8.0 10.6
LOQ
0.6 0.2 0.4 0.5 0.3 0.4
,  _ (glkg)
S/N at
LOQ 9.7 9.7 10.2 9.5 9.7 9.9
LOQ
0.3 0.1 0.2 0.2 0.2 0.2
4 (g/kg)
S/N at
LOQ 10.8 8.2 8.7 8.9 10.2 11.2
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Figure 1-1 GC/MS Spectra of TMPP standard Solution
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Figure 1-2 GC/MS Spectra of Sample Solution (Fenitrothion T%)
(Upper, Total lon Chromatogram; Lower, MS Spectrum of TMPP)
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(Upper, Total lon Chromatogram; Lower, MS Spectrum of TMPP
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Figure 1-4 GC/MS Spectra of SamEIe Solution (Fenitrothion EC-1)
(Upper, Total lon Chromatogram; Lower, MS Spectrum of TMPP)
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Flgure 1-6 GC/MS Spectra of SamEIe Solution (Fenitrothion UL-1)
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Figure 3 Calibration curve for the determination of TMPP
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Figure 5-1 Linearity of TMPP (Lab 1)
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Figure 5-2 Linearity of TMPP (Lab 2)
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Figure 5-3 Linearity of TMPP (Lab 3)

y =1.1075 x - 0.0107
r =0.9994

0.0 0.2 0.4 0.6 0.8 1.0 1.2

Weight of TMPP (mg)

Figure 5-4 Linearity of TMPP (Lab 4)
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