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Metabolomic Study of the Biodegradation Pathway of

Sodium-Benzoate in Pseudomonas aeruginosa san ai
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Many aromatic compounds are considered to be
environmental pollutants that can adversely affect flo-
ra and fauna, resulting in the entry of toxic compounds
into the food chain causing serious health problems and
genetic damage in humans.

Fourteen different pathways of aromatic catabolism
in Pseudomonas have been confirmed [1]. Benzoate
is often used as a model compound to investigate the
possibility of microbial degradation of aromatic com-
pounds because it is the simplest known aromatic inter-
mediate in the biodegradation of various complex pol-
yaromatic compounds. The obtained information on the
bacterial degradation of benzoate can be further used
to understand and predict the degradation pathways of
more complex aromatic compounds.

Analytical omics methods enable the study of early
molecular changes in the organism to sources of pollu-
tion and as such can be used to identify a specific meta-
bolic response to a toxic substance, detect new biomark-
ers and predict the effects of pollutants on organisms
and the environment [2].

The goal of this study was to analyze the products of
benzoate degradation by polyextremophilic, hydrocar-
bonoclastic Pseudomonas aeruginosa san ai [3] using
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targeted metabolomic analysis in order to determine the
specificity of the metabolic pathway of sodium-benzo-
ate. The metabolites of benzoate degradation, after 11 h,
24 h, 48 h and 7 days of incubation, were analyzed using
a GC x GC-MS approach. The mass spectrum and re-
tention time of compounds clearly confirmed presence
of seven benzoate metabolites such as: 3,4-dixydroxy-
benzoate, catechol, cis, cis-muconic acid, muconolac-
tone, B-ketoadipate enol-lactone and succinic acid as the
end product of the benzoate transformation. Our results
indicate the degradation of NaB through the catechol
branch of p-ketoadipate degradation pathway, followed
with ortho- cleavage of catechol. Furthermore, the iden-
tified protocatechuate implies the existence of the sec-
ond branch of B-ketoadipate pathway.

Metabolomic study showed that almost 99% of ben-
zoate was removed / metabolized within 48 hours and
clearly indicates that aromatic degradation occurs via
B-ketoadipate. P. aeruginosa san ai can be considered
as a good candidate for application in bioremediation
of environments polluted by different aromatic com-
pounds.

Acknowledgements

This study was supported by the Ministry of Educa-
tion, Science and Technological Development, Repub-
lic of Serbia, Projects 111 43004 and 176006.

References

[1]J. Nogales, J.L. Garcia, E. Diaz, in Aerobic Utili-
zation of Hydrocarbons, Oils, and Lipids, F. Rojo, (Ed.),
Springer, Cham, 2017, 1-49.

[2] D. Gouveia, C. Almunia, Y. Cogne, O. Pible, D.
Degli-Esposti, A. Salvador, S. Cristobal, D. Sheehan, A.
Chaumot, O. Geffard, J. Armengaud, Journal of Pro-
teomics, 198 (2019) 66-77.

[3] I. Karadzi¢, M. Rikalovi¢, L. Izrael-Zivkovié, A.
Medi¢, in Unique ecosystems - amazing microbes, se-
ries extreme environments, A. Panday, (Ed.), CRC Press
(Taylor & Francis group), 2020, 343-358.



