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MULTIRESIDUE ANALYSIS OF PESTICIDES IN DRINKING WATER USING LC/MS/MS WITH ULTRA PERFORMANCE LC™
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Nihon Waters K.K., Shinagawa-ku, Tokyo, Japan

OVERVIEW

ePurpose
- UPLC™/MS/MS for 28 pesticides mixture in
drinking water

eMethods
- Comparison between UPLC™/MS/MS and
HPLC/MS/MS

Results
- Increase Through-put, Sensitivity and Separa-
tion efficiency

INTRODUCTION

On April 1st, 2004, LC/MS was adopted as the analytical
tool for the official methods of multiresidue pesticides analy-
sis in drinking water in Japan. In past decade, mass spec-
trometers have been greatly improved. However, the con-
ventional high-throughput methods result in poor chromo-
tographic separation. Chromatographic separation is very
important, especially for multiresidue analysis, in order to
achieve reproducibility and accuracy of methods, since coe-
lution of interfering matrix extracted from environmental
samples cause ion suppression.

Ultra performance LC™ (UPLC™) is new technology that can
achieve high-throughput separation of analytes without los-
ing resolution. The purpose of this study was to develop
the multiresidue method of pesticides in drinking water us-
ing LC/MS/MS and UPLC™, and to compare the new
method with the traditional method.

Tab.1 List of Pesticide

Pesticide Name

Thiram Asulam Diuron Tricyclazole
Bentazone Bensulide Methomyl Azoxystrobin
Carbofuran  |Mecoprop Benomyl Halosulfuron-methyl
2,4D Carbaryl Benfuracarb Flazasulfuron
Triclopyr Thiophanate-methyl |Probenazole Thiodicarb
lprodione Carpropamid Daimuron Siduron
Oxine-copper |Dalapon Bensulfuron-methyl |MBC*

«Flow Rate 0.2mlL

HPLC CONDITIONS

«Waters Alliance 2695 solvent manager system
*Waters Atlantis dC;5 Column

-2.1 x 150mm, 3.5pm, 40°C

-Reverse phase C,3 particles
eInjection Volume 10pL

«Mobile Phase
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RESULTS

Compound name: benomyl

Correlation coefficient: r = 0.998743, r2 = 0.997488

Calibration curve: 5.21062 * x + -5.4036

Response type: External Std, Area

Curve type: Linear, Origin: Include, Weighting: Null, Ads trans: None
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MS CONDITIONS

e Waters Micromass® Quattro micro triple quadrupole MS

®|onization Mode ESI+ and ESI-, Simultaneous Polarity
Switching

*Capillary Voltage 3.5kV

®Source Temperature 120°C

*Desolvation Temperature 500°C

eDesolvation Gas Flow 500L/Hr

®Cone Gas Flow 25L/Hr

e|nter-Scan Delay 100ms

e|nter-Channel Delay 20ms
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Carbaryl Bl A7 e U zol 2 10 emesdinen [l A0 > 162 Ll N , , _ o The high through-put quantification method for 28 pesticides was developed for UPLC™/MS/MS.
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eTransitions for HPLC/MS/MS were same as UPLC™ except Bensulide. (398>158
for UPLC, 398>356 for HPLC).
eThe dwell time for HPLC/MS/MS was 100 ms to 200 ms.
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*HPLC
— This result was obtained from 3 injections of the same
concenfration in a row.

curves described above.
eHPLC

ith HPLC.
~This result was obtained from 2 injections. M

eFor over two third of 28 pesticides, the signal increased 1.2 to 5.9 times was observed in the UPLC™ compared

eAlthough the run times were reduced to one-fifth, the chromatographic resolution was kept at the same level.
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