Studies on the degradation of
glyphosate by ligninolytic enzymes

Leticia Pizzul!, Maria del Pilar Castillo2 and John Stenstrom?

lUppsala BioCenter, Dept. of Microbiology, SLU
2JTI - Swedish Institute of Agricultural and Environmental Engineering

JL 3rd European Biobeds Workshop, Piacenza, 2010 ﬁ:ﬁ‘

SLU


http://www.mistra.org/dom

A Swedish Biobed
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ngnln degradlng enzymes lignin perOX|dase
manganese peroxidase and laccase, produced
by white rot fungi can degrade pesticides

Pesticide dissipation’is
correlated to ‘
phenoIOX|dases content
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[N (phosphonomethyl) glycine]

Is glyphosate degraded by ligninolytic enzymes?
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Microbial degradation of glyphosate
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Figure 5. Microbial degradation of glyphosate through sarcosine or AMPA. Zwitterionic structure of carboxyl and amino groups omitted.
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In vitro experiments

Enzyme Laccase Manganese peroxidase
(MnP)
Origin Trametes versicolor | Nematoloma frowardii
Reaction | Phosphate buffer Na acetate buffer
mixture Tween 80 Tween 80
MnSO, MnSO,
HZOZ H202
ABTS
laccase 0.15 U/ml MnP 1.5 U/ml
glyphosate glyphosate
24h incubation at 37°C and 150 rpm. Glyphosate
analysis by GC/MS
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Laccase and MnP degraded glyphosate within 24h
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AMPA was detected in all cases where
degradation of glyphosate occurred
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Microbial degradation of glyphosate
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Figure 5. Microbial degradation of glyphosate through sarcosine or AMPA. Zwitterionic structure of carboxyl and amino groups omitted.
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But...

AMPA was not degraded and it accumulated

Is AMPA degraded by ligninolytic enzymes?
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in vitro degradation of glyphosate by laccase

1.Buffer composition: citrate
oxalate
succinate lactate
2.pH: 4to 7

3. Temperature: 10 to 50°C

4. Presence of mediators
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1. Buffer composition (pH 6)
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2. pH (succinate lactate buffer)

Glyphosate was completely degraded in all the samples after 24h
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Tahle 1
Chemical structures., pfy. and jonized species of glyphosate and aminomethylphosphonic acid (AMPA)
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Piriyapittaya et al., 2008

Glyphosate and AMPA have four and three dissociation constants,
respectively, becoming more negatively charged as pH increases.
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Conclusions

Is glyphosate degraded by ligninolytic enzymes?

Yes, MnP and laccase, in the presence of mediators,
can degrade glyphosate, with the formation of
AMPA.

Is AMPA degraded by ligninolytic enzymes?

Yes, laccase can degrade AMPA, in the presence
of organic acids and degradation is pH
dependent.
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In a biomixture:

e Ligninolytic enzymes degrade most pesticides
studied
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