
• FF + acetate supplied 1x at beginning • FF + acetate supplied 2x a week

Bacterial degradation of the veterinary 
antibiotic florfenicol
Ana T. Couto 1, Catarina L. Amorim 1,2 and Paula M.L. Castro 1

1 Universidade Católica Portuguesa, CBQF - Centro de Biotecnologia e Química Fina – Laboratório Associado, Escola Superior de Biotecnologia,
Rua Arquiteto Lobão Vital 172, 4200-374 Porto, Portugal
2 Biology Department and CESAM, University of Aveiro, Campus Universitário de Santiago, 3810-193 Aveiro, Portugal

Introduction

Results & Conclusions

Acknowledgements:
C.L. Amorim acknowledges the research grant from Fundação para a Ciência e Tecnologia (FCT), Portugal
(SFRH/BPD/96481/2013) and Fundo Social Europeu (Programa Operacional Potencial Humano, Quadro de
Referência Estratégico Nacional). This work was financed by FCT under the project Water JPI/0003/2016 –
Aquaval. We also thank the scientific collaboration of CBQF under the FCT project UID/Multi/50016/2013.

Methods

Florfenicol
antibiotic

Mineral medium 75 mL + Carbon source (Sodium acetate) 5.9 mM

Labrys portucalensis F11

Florfenicol 16 µM

C source
(1x/week)

C source
(1x beginning)

C source
(2x/week) F11

(inactivated) F11 growth
control Abiotic

control

• 28 days

• 25 °C

• 120 rpm constant shaking

• Protected from light

Incubation

• FF removal: HPLC-DAD

• Fluoride release: Potenciometry

• Cell density: Spectrophotometry

Analytical methods

FF removal (%) F- release (%)

FF + F11 + C source(1x beginning) 67,1 ± 2,9 35,0 ± 3,0

FF + F11 + C source (1x/week) 80,7 ± 2,8 47,2 ± 2,0

FF + F11 + C source (2x/week) 85,2 ± 1,5 47,4 ± 1,8

Abiotic control 3,4 ± 5,9 0,0 ± 0,8

FF removal and F- release expressed as percentage of the initial FF provided (16 µM). 
Results represent the mean of triplicates ± SD.

• Acetate periodic addition improved cell growth and FF consumption,
although periodicity (1x or 2x per week) showed no effect on the latter.

• A positive effect of the carbon source periodic feeding on FF defluorination
was observed, indicating that the additional carbon source could have
contributed to circumvent the enzymatic rate-limiting step of FF metabolism.

• Despite FF antibiotic properties, there was no evidence of toxic effects on F11
cells, whose growth was not affected at the FF supplied concentration.

Figure 1 – FF degradation by L. portucalensis F11 under different acetate feeding regimes 
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Table 1 – FF removal by L. portucalensis F11  and F- release at day 28 of incubation 

▪ Labrys portucalensis F11 is a good candidate to recycle this xenobiotic compound back into natural biogeochemical cycles.

▪ Periodic feeding with an additional carbon improved the removal of FF and has a positive effect on its defluorination. 

▪ Microorganisms able to deal with FF can contribute for the enhancement of bioremediation processes towards more efficient removal processes.

* Assays performed in triplicate

• FF + acetate supplied 1x a week • Acetate supplied 1x at the beginning

Removal of FF has been mainly reported using physical-chemical
processes but reports on its removal by biological processes is
scarce. Bioremediation has been considered the strategy of choice
to reduce the risk of hazardous chemicals in the environment.
Therefore, microorganisms able to tolerate and degrade FF could
represent added value towards more efficient biological removal
processes.
The main aim of this study was to investigate FF degradation by
the bacterial strain Labrys portucalensis F11, capable to degrade
other pharmaceuticals.

Florfenicol (FF) is a synthetic antibiotic, widely
used in veterinary medicine. It is one of the few
approved antibiotics for use in aquaculture
during both production and processing
operations, mainly to prevent and treat bacterial
diseases. Therefore, this antibiotic is inevitably
presented in the effluents from fish farms and
eventually directly discharged in surface waters.


