rChloroacetanillide and acetamide herbicides are widely used in
the United States for the control of broadleaf and annual weeds
on crops, such as corn and soybeans. These herbicides are thought
to be degraded by microbial action to the oxanilic acid (OA) and
ethanesulfonic acid (ESA) metabolites of the parent compounds.
The OA and ESA metabolites are more water soluble and therefore
more mobile than the parent herbicides. Several studies by the
United States Geological Survey (USGS) and others have reported
higher occurrences of the OA and ESA metabolites than the par-
ent herbicides in both ground and surface water. The United States
Environmental Protection Agency (US EPA) Method 535 was devel-
oped for the determination of OA and ESA metabolites of alachlor,
acetochlor, metochlor, propachlor, flufenacet, and dimetheamide
in drinking water. The European Union (EU) regulation regarding
drinking water (EC Directive 98/83/EC), provides a general rule
for pesticides and metabolites. This regulation limits the maximum
admissible concentration (MAC) at 0.1 ppb for each individual

component, with the total concentration not to exceed 0.5 ppb.

LC CONDITIONS

Instrument:  Waters ACQUITY UPLC® system
Eluent: 5 mM ageous ammomium acetate/methanol
ACQUITY UPLC BEH Cyg, 2.1 x 150 mm, 1.7 um @ 60 °C

Injection: 50 pL

Column:

FlowRate: ~ 0.45 mL/min
Data: Waters MassLynx™ software
MS CONDITIONS

Instrument:  Waters TQ detector or Quattro micro™ APl mass spectrometer

lon Mode: ~ Electrospray negative (ESI -)

Mode: Multiple reaction monitoring (MRM). The MRM transitions,
cone voltages (CV) and collision energies (CE) are listed in

in the top right column.
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1 Propachlor OA 206.3>134.2 13 1
2 Flufenacet OA 224.3>152.3 13 N
3 Propachlor ESA 256.3>80.0 35 25
4 Flufenacet ESA 274.3>80.0 35 25
5 | Dimethenamid OA 270.3>198.3 15 N
6 | Dimethenamid ESA 320.3>80.0 40 30
7 Acetachlor OA 264.1>146.2 20 11
8 Alachlor OA 264.1>160.1 20 N
9 Metolachlor OA 278.4>206.3 20 1
10 Alachlor ESA 314.1>80.0 40 25
11 Acetachlor ESA 314.1>80.0 40 25
12 | Metolachlor ESA 328.2>80.0 37 25
13 Butachlor ESA 356.2>80.0 35 25

Optimized MRM transition parameters for EPA method 535 in ES-.

SAMPLE PREPARATION

A 250 mL water sample is extracted using a graphitized carbon

SPE cartridge, dried and made up to T mL with 5 mM ammonium

acetate.
ELUENT PREPARATION
A: 5 mM aqueous ammonium acetate
B: Methanol
Initial 0.45 90 10
5.0 0.45 75 25
75 0.45 66 34
10.5 0.45 65 35
11.0 0.45 10 90
13.0 0.45 90 10
Eluent gradient.

Continue...
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UPLC®/MS/MS chromatogram for EPA method 535 analytes.

ORDERING INFORMATION

ACQUITY UPLC BEH Cis, 1.7 pm, 2.1 x 150 mm

LC/MS Certified Vials see catalog
| RelatedDocuments | Literature Code |

Acetamide Herbicides and Metabolites Qasis24

in Drinking Water

Analysis of Chloroacetanilide and Acetamide £20001999EN

Herbicide Degradates in Drinking Water

by UPLC/MS/MS

www.waters.com/library
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http://www.waters.com/waters/partDetail.htm?cid=511505&id=27342
http://www.waters.com/waters/partDetail.htm?cid=10067562&id=37738
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