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Abstract
The fate of veterinary medications in the environment has drawn increasing attention since they are routinely 

employed in intensive livestock husbandry. Even though this knowledge is crucial for a more thorough assessment of 
environmental risk, pig slurry qualities have rarely been examined in research studies in relation to the fate of veterinary 
medications. The amount of antibiotics added to the soil and the results of the risk assessment may change depending 
on how quickly manure degrades. The purpose of this study was to find out if the degradation rates of acetyl-salicylic 
acid, ceftiofur, florfenicol, oxytetracycline, sulfamethoxazole, and tylosin were influenced by commonly reported redox 
potentials. Redox potentials of 100 mV (reduced), 250 mV (anaerobic), and 400 mV were used (very anaerobic). 
There was found to be a compound-specific connection. The degradation of ceftiofur, florfenicol, oxytetracycline, and 
sulfamethoxazole was inhibited under reduced conditions over that of very anaerobic conditions, with the corresponding 
DT50 values being 0.7-1.84 h, 1.35-3.61 h, 22.2-49.8 h, 131-211 h, and 35.4-94 h. This was a compound-specific 
relationship that was Tylosin, however, was discovered to decay more quickly under decreased circumstances than 
under extremely anaerobic (DT50 6.88–19.4 h). In order to improve the environmental risk assessment of veterinary 
medicines, the research presented here shows the significance of redox potential on degradation rates and suggests 
that redox control needs to be strict and standardized.
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Introduction
Additionally, in some parts of the world, veterinary antibiotics 

are also utilised to enhance the growth of animals. Veterinary drugs 
are regularly used in animal husbandry to improve/protect animal 
health, large quantities of biologically active compounds are frequently 
found in animal manures and urine as a result of high percentages 
of prescribed veterinary drugs and their metabolites being expelled. 
Animal manures are typically utilised as organic fertilisers to increase 
soil quality, nutrient cycling, and soil enrichment. This is also a good 
way to dispose of trash. However, doing so could result in veterinary 
medications getting into the environment.

Given the social effects, including antibiotic resistance, as well 
as the effects on land and aquatic ecosystems, this is concerning. 
Directive 2004/28/EC mandated the environmental risk assessment 
because of the veterinary medications’ previously noted environmental 
impact. Testing the degradability of veterinary drugs while being 
stored on a farm in a laboratory setting is common. In a nutshell, 
these investigations examine the analyte concentration over time, 
often over 120 days, however this depends on the veterinary medicine  
Such evaluations are necessary to comprehend the concentrations of 
veterinary medicines applied to land, as they are vulnerable to changes 
in concentration during storage. Various dissipative activities, such as 
microbial mineralization, sorption, and hydrolysis, are experienced by 
veterinary pharmaceuticals during storage and have the ability to lower 
the parent chemical concentration [1, 2].

Currently, published veterinary drug degradation rates in manures 
vary; this is most likely due to variations in slurry characteristics and 
the unidentified impact these have on degradation rates. Tyrosine, for 
instance, has been observed to degrade between 2 and 45 days (DT50) 
in pig manures. Despite acknowledged ambiguity and inconsistency 
in the literature, the risk assessment allows the use of just one manure 
per animal type. As a result, these analyses might be biassed and have 
inadequate environmental representation. We hypothesise that this 
variability is caused by variations in characteristics like redox potential [3].

Redox potential control
Due to variations in storage conditions, water content, animal 

feed, age, use of biocides, and physical manure additives, manure 
characteristics are exceedingly heterogeneous. Due to the different 
microbiological activities (methanogenic vs. aerobic), animal manures 
have a highly heterogeneous redox potential, and the oxidative-
reductive state is controlled by and connected with pH, temperature, 
moisture, and manure age. For instance, Park et al. (2006) explored how 
temperature and moisture affected redox and found that summertime 
redox values were lower (333 mV) than those of wintertime (232 
mV), likely due to higher microbial activity. Despite being  a common 
practise, the redox potentials of pig slurries are rarely documented 
in the scientific literature. Despite being a necessity within manure 
degradation trials under the risk assessment (250 mV to 400 mV), redox 
potentials of pig slurries are hardly documented in scientific literature. 
When redox potentials are reported, they can be anywhere from slightly 
decreased aerobic values (i.e., +50 to 189 mV) to more frequently 
reported anaerobic circumstances (i.e., 285 to 410 mV). Contaminants 
such nutrients, metals, organic matter, industrial chemicals, phenolic 
compounds, and endocrine disruptors can be removed by controlling 
the redox potential of environmental matrices/wastes. For instance, 
redox potential control is frequently used to treat wastewaters, and 
biological nutrient removal (BNR) is established by using a series of 
anaerobic, anoxic, and aerobic phases. Different microorganisms 
predominate during different phases, resulting in diverse biological 
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processes that happen at particular ORP ranges that have previously 
been described in animal wastes. Nitrification takes place between +100 
and +350 mV, sulphuration between +25 and +250 mV, denitrification 
between +50 and 50 mV, biological phosphorus release between +100 
and 225 mV, and methane production between 175 and +400 mV [4, 
5, 6]. 

Additionally, membrane bioreactors frequently use aeration of 
wastewaters to accelerate the transformation of developing pollutants. 
Given the advantages of redox regulation, researchers have also 
thought about how it may be used in animal dung to control nutrient 
levels and odours  showed that the removal of tylosin in dairy lagoon 
sediment was increased under aerobic (+350 mV) compared to reduced 
(100 mV) conditions, and Bachmann et al. (1988) reported that oxic 
conditions promoted degradation of A/B-Hexachlorocyclohexane. 
Redox conditions and veterinary medicine fate have only been the 
subject of a few studies. These studies show how redox potential affects 
the fate of. Understanding this link is crucial for harmonising laboratory 
assessments and reducing variability in risk assessments. More accurate 
assessments with higher environmental [7].

This work attempts to fill this information gap and enhance our 
comprehension of variability within manure degradation trials by 
addressing the influence of anaerobic pig slurry redox potentials on 
the degradation of veterinary drugs. Researchers have long struggled 
with controlling the redox potentials of wastes and other environmental 
factors. Previous redox control techniques have been described in the 
literature, but they are frequently expensive, time-consuming, and 
complex the main components of controlling systems were self-built 
platinum electrode probes and a relay system made up of a complex 
self-made calomel half-cell, millivolt metre, and metre relay. To 
distribute the oxygen into the matrix solution, the devices commonly 
use magnetic stirrers. Here, we offer a practical and affordable method 
of redox regulation [8, 9, 10].    
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