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Qualitative Analysis of Pyrazole Pesticides in Tea Leaf

by Using FastGC-HRTOFMS

Introduction

The FastGC method is a very useful technique for
doing rapid GC analyses that result in extremely
narrow chromatographic peaks over a shorter time
period than traditional GC analyses. Additionally,
time-of-flight mass spectrometers (TOFMS) are
capable of very fast data acquisition in comparison
with other types of mass spectrometers so they are well
suited as the detector for the FastGC technique.
Furthermore, when the TOFMS is capable of high
resolution measurements, the resulting mass spectra
contain accurate mass information that can be used to
calculate the elemental compositions for each observed
m/z.

In this application note, we describe the qualitative
analysis of pyrazole pesticides (Fipronil, Ethiprole,
Pyraflufen ethyl and Tebfenpyrad) on tea leaves by
FastGC/HRTOFMS. Additionally, we confirm that a
rapid analysis with high sensitivity is easy to perform
and very useful for fast screening.

Method

The instrument measurement conditions are shown in
Table 1.

Table 1 GC/MS measurement conditions.

In=trument JME-TA100GCY (JEDL)
Guantitathe Escrime (JEOL)

software

Imjection mode Splitless

Injection tem. 2500

Crven temp. 40T mim) — S0°C fmin —
[QrogrEm 300°C03.8min)

Imjection walume Tul

Column

DB-5,10m x 0.18mm, 0.18um

Catrier gas

He, 0. mLinin, Const. flow

lonization mode

El+, TOeY, 300uA,

time

lon zource temp. 250
miZ range miz 35 - 500
Spectrum recording 0 1sec
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The tea leaf sample (5g) was prepared using the
multiresidue method for agricultural chemicals by
GC/MS published by Ministry of Health, Labour and
Welfare, Japan. Pyrozole pesticides were added to
make 0.01, 0.05 and 0.1ppm solutions in the prepared
solution from tea leaf. These concentrations are
equivalent to 4, 20 and 40ppb on the tea leaf material.
Each sample was then analyzed 3 times to check the
reproducibility of the results.

Results and Discussion

Fig.1 shows the TIC chromatogram and mass
chromatograms of each pesticide. Pyrazole pesticides
are detected within 6 minutes by using the FastGC
method. An expanded mass chromatogram of Fipronil
is also shown in Fig.1. The peak width becomes very
narrow in the FastGC methods.

The maximum recording interval on JIMS-T100GCV is
0.04 seconds/spectrum (25Hz). However, when a 0.1
seconds/spectrum (10Hz) recording interval is used in
this analysis, approximately 15 data points are acquired
per chromatographic peak which is sufficient for
achieving good chromatographic and mass spectral
peak measurements.
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Fig.1 TIC chromatograms and mass chromatograms
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The mass spectrum of Fipronil is shown in Fig.2.
Chemical background peaks from the tea leafs were
prominently observed even at very low solution
concentrations. However, characteristic ions of Fipronil

100+

(366,84
A0 o
21298 26095

36894 0.1 p p m
2503 21495 25497

__[ G084 41994
O ¥ | ST Y el e _.[

100 200 300 400

1004 36694

50

8508 21205 36095
26407
17313 h 41994
Lol Lo s | “l‘"h.“l. I A l P -
100 200 a00 400

o 25621

366,94

1410?17313 36095 .0 ppm

19015 363,04

21295 |26497
41894
7054 M
A |L L.dl [TARP RPN S )
200

Fig.2 Mass spectra of Fipronil.
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such as m/z 350.95, 366.94 and 419.94 were observed,
and Fipronil was identified as the best match from the
NIST database search even in the 0.01 ppm sample
solution (4 ppb in tea leaf). Furthermore, the mass
accuracy for m/z 350.95, 366.94 and 419.94 was
within 2mmu of there expected exact masses. Table
2 shows the mass accuracy for the characteristic ions
for each pyrazole pesticide at different
concentrations; all of them showed errors of <
2mmu.

Conclusions

The AccuTOF-GCyv used with FastGC can easily
measure good quality data with high sensitivity and
high mass accuracy even when the sample contains
chemical contaminants. Furthermore, the accurate mass
results provide additional confirmation to the mass
spectral database searches that are typically done for
compound identification.
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Table 2. Results of exact mass measurements

Fipronil Pyraflufen ethyl
ion C11H4CloF NS C11H{CloFN,0S CipHaCloF NS ion C1oHaCloFN,0, CigHyCIF N0, CisHi3CloFsN,0,
Cale. exact 3509486 366.9435 4199438 Calo. exact 338.9915 349.0203 4120205
mass mass
Meas. Error Meas. Error Meas. Error Meas. Error Meas. Error Meas. Error
ppm exact mass | (10°u) |exact mass| (107%u) |exactmass| (107%) ppm exact mass| (10°u) |exact mass| (107°u) |exact mass| (107u)
0.1 350.9473 -1.3 366.9417 -1.8 419.9435 -0.3 0.1 338.9917 0.2 349.0194 -0.9 412.0212 0.7
0.05 350.9472 -14 366.9423 -1.2 419.9425 -1.3 0.05 338.9911 -0.4 349.0184 -1.9 412.0207 0.2
0.01 350.9474 -1.2 366.9431 -0.4 419.9449 1.1 0.01 338.9914 -0.1 349.0191 -1.2 412.0201 -04
Ethiprole Tebufenpyrad
ion CsHaCloFaN, C11HsCloFoN,S C1aHaClaFsN,S ion C7HsCIN,O C17Hz,CIN;O C1gH24CIN3O
Oalo. exact 2549704 351.9564 379.9877 Calo. exact 1710325 3181373 333.1608
mass mass
m Meas. Error Meas. Error Meas. Error m Meas. Error Meas. Error Meas. Error
i exact mass| (10%u) |exactmass| (107%) |exactmass| (10™°u) i exact mass| (10°u) |exactmass| (107°u) |exact mass| (10™°u)
0.1 254.9722 1.8 351.9577 1.3 379.9894 1.7 0.1 171.0343 1.8 318.1379 0.6 333.1617 0.9
0.05 254.9721 1.7 351.9547 -1.8 379.9885 0.8 0.05 171.0335 1.0 318.1383 1.0 333.1614 1.7
0.01 254.9767 6.4 351.9563 -0.1 379.9897 2.0 0.01 171.0333 0.8 318.1388 1.5 333.1616 0.8
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