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INTRODUCTION
OTC was detected in methane generation in the SMA 
and BD assays, respectively, while the results for specific 
activity demonstrated half-maximal inhibitory OTC 
doses in the SMA and BD assays, respectively [1]. These 
findings show that antibiotics have a greater impact on 
biodegradability and specific methanogenic activity than 
methane generation, and that inhibition was considered 
to be non-competitive [2]. Antibiotic dosage, which is 
frequently done to treat and prevent infection, is related 
to pig farming. Increased antimicrobial usage is one of 
the causes influencing the shift from conventional to 
concentrated pig feeding operations, which annually 
generate tens of thousands to millions of animals per farm 
[3]. Furthermore, antibiotics are frequently abused in feed 
composition due to a lack of oversight [4]. According to 
the U.S. Food and Drug Administration, the misuse and 
overuse of antibiotics in veterinary treatment is the cause 
of the high concentration of antibiotics found in pig dung, 
which poses issues [5]. According to Mossé, between 30 and 
90 percent of bactericides given to animals are eliminated 
through the urine and faeces in their original form or as 
active metabolites. Consequently, antibiotics in waste and 
water bodies through fertilisation and irrigation using pig 
manure, biosolids, sewage sludge, and sediments that are 
contaminated with antibiotics, as well as their bioactive 
metabolites or degradation products [6]. These antibiotics 
exhibit a variety of mechanisms of action against bacteria, 
including suppression of protein and cell wall formation, 
disruption of numerous cell membrane activities, and 
interference with DNA replication and transcription [7].  
Therefore, by applying selection pressure to microbial 
communities, antibiotic residues in the environment can 
operate similarly, leading to the appearance and evolution 
of antimicrobial resistance bacteria in wildlife and humans 
[8].  Their findings demonstrated that methane generation 
was decreased by and when OTC and CTC were combined 
in batch testing at concentrations of 10, 50, and 100 g/mL, 
respectively [9].

DISCUSSION
It was also discovered that both substances strongly 
adsorb on solids [10]. A pig farm in Mexico produced 
effluents, and an estimation of TYL was done in those 
effluents, demonstrating its presence in swine wastewater 
at concentrations higher than those described in the 
literature. Antibiotic-filled wastewater can be treated 
using AD biodegradation. Limited information, however, 

Few research have looked at kinetic models that relate to how 
antibiotics affect acetoclastic methanogenesis and the biodegradability 
of swine wastewater, but these models can be helpful for improving 
and correctly operating anaerobic systems. Numerous researchers have 
assessed how well antibiotics work alone or, rarely, in combination 
to block this key pathway for the production of methane. In order 
to assess their inhibitory effects, the two tetracyclines oxytetracycline 
and tetracycline as well as the macrolide tylosin were administered 
singly as well as in combination. While the lower one was on methane 
production at the assays with swine wastewater showed that OTC and 
TCN had the highest inhibition on BD at 45 days, short-term inhibition 
assays are useful to evaluate the antibiotics impact detected on swine 
wastewater specific methanogenic activity and biodegradability at 
different concentrations of antibiotics. Respectively as anticipated, the 
highest concentrations of OTC and MIX caused the greatest reduction in 
methane generation in the assays, while TYL had no effect on methane 
production in any of the assays.
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is available regarding the threshold concentrations of 
various antibiotic classes in swine wastewaters that can 
be eliminated during the AD process and the interactions 
between antibiotics and methanogenic acetoclastic archaea.  
Who showed that OTC concentrations of 80 g/mL might 
suppress methane production and reduce the variety and 
abundance of anaerobic bacteria. In contrast, Argument 
et al. found that methane generation and volatile solid 
removal did not indicate that swine dung containing 
1.6 g/mL of TYL inhibited the AD process. By affecting 
substrate-specific breakdown mechanisms including 
acetoclastic methanogenesis, exposure to antibacterial 
combinations can cause a buildup of alcohols and volatile 
fatty acids. The methanogenic microbial population, 
which was initially fed with propionate and butyrate 
as the only carbon sources, then varied VFAs acetate, 
propionate, and butyrate, was evaluated for the short-
term inhibitory impact of various antibiotic combinations 
TCN, sulfamethoxazole, and ERY. They discovered that 
antibiotic combinations affected the breakdown of each 
VFA, causing their buildup, which reduced the overall 
amount of methane generated by the acetoclastic pathway. 
Due to their widespread occurrence in the environment, 
it is crucial to comprehend how antibiotic combinations 
affect the elimination of organic matter in anaerobic bio 
digesters. Few research have looked at kinetic models that 
relate to how antibiotics affect acetoclastic methanogenesis 
and the biodegradability of swine wastewater, but these 
models can be helpful for improving and correctly operating 
anaerobic systems. Numerous researchers have assessed how 
well antibiotics work alone or, rarely, in combination to 
block this key pathway for the production of methane. In 
order to assess their inhibitory effects, the two tetracyclines 
oxytetracycline and tetracycline as well as the macrolide 
tylosin were used singly as well as in combination with 
one another. To assess the effect of antibiotics on the 
specific methanogenic activity and biodegradability 
of swine wastewater at various antibiotic doses, short-
term inhibition experiments are helpful. The maximum 
inhibition on SMA was shown by OTC and MIX, whereas 
the lowest inhibition was on methane synthesis at 45 g/
mL of MIX. The tests used pig wastewater indicated that 
at 45 g/mL, 71 and 51%, respectively, OTC and TCN had 
the strongest inhibition on BD. As anticipated, the highest 
concentrations of OTC and MIX caused the greatest 
reduction in methane generation in the assays, while TYL 

had no effect on methane production in any of the assays. 
OTC was detected in methane production 4.5 and in SMA 
and BD assays, respectively; whereas the results for specific 
activity demonstrated half-maximal inhibitory OTC doses 
in SMA and BD assays. 

CONCLUSION
These findings show that antibiotics have a greater impact 
on biodegradability and particular methanogenic activity 
than on methane generation, which was previously 
thought to be uncompetitive. Antibiotic dosage, which is 
frequently done to treat and prevent infection, is related 
to pig farming. Increased antimicrobial usage is one of 
the causes influencing the shift from conventional to 
concentrated pig feeding operations, which annually 
generate tens of thousands to millions of animals per 
farm. Furthermore, antibiotics are frequently abused in 
feed composition due to a lack of oversight. As a result of 
abuse and overuse in veterinary treatment, large quantities 
of antibiotics found in swine manure are causing issues. 
Antibiotic-filled wastewater can be treated using AD 
biodegradation. Limited information, however, is available 
regarding the threshold concentrations of various antibiotic 
classes in swine wastewaters that can be eliminated during 
the AD process and the interactions between antibiotics 
and methanogenic acetoclastic archaea.  Assessing a 
compound's impact on acetoclastic methanogenesis is the 
traditional method for studying how it inhibits anaerobic 
biomass activity. Insights into AD can be gained by using 
kinetic models, which evaluate process efficiency and 
several factors like methane output, microbial development, 
and VFA type and concentrations. Richards, Logistic, 
Standard, and Gompers’s sigmoidal growth functions have 
been employed to represent the kinetics. Inhibition was 
seen in all of the experiments that contained antibiotics 
when controls and assays were contrasted. Although BD 
decreased when antibiotic dosages were increased, organic 
matter's efficiency as a carbon source remained high. 
Even while carbon consumption efficiency was high, 
BD declined with increasing antibiotic doses. However, 
because it is fermenting to volatile fatty acids and creating 
CO2, carbon is accumulating as intermediates. It's possible 
that long-term antibiotic exposure directly suppresses 
syntrophic bacteria that oxidise propionate, which then 
indirectly inhibits methanosaeta through high propionate 
concentrations.
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