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Introduction
Modern waste treatment methods are required because 

recycling trash into new materials and energy is becoming a big 
problem. For instance, sewage sludge is routinely transformed 
into bio methane, fertilisers, and other products through microbial 
mediated anaerobic digestion. However, the presence of 
antibiotics in sludges, which result from the use of medications for 
human and animal health, limits the effectiveness of microbial 
digestion. We first illustrate the levels of antibiotics in Chinese 
wastewater before addressing how antibiotics effect hydrolysis, 
acidogenesis, and methanogenesis, with a focus on macrolides, 
tetracyclines, beta-lactams, and antibiotic combinations. We 
discuss the effects of antibiotics on fermentative bacteria and 
methanogenic archaea. The bulk of research indicates that 
antibiotics impair anaerobic digestion, but some antibiotics also 
promote acidogenesis, methanogenesis, and hydrolysis.

Although antibiotics are frequently used to treat human and 
animal illnesses, overusing them is leading to pollution problems, 
the development of antibiotic resistance in pathogenic bacteria, 
and the inhibition of designed microbial processes such anaerobic 
wastewater digestion. Antibiotics are continuously enriched 
through sewage and wastewater, which eventually exposes them 
to the environment due to widespread use. The ability of sludge to 
adsorb antibiotics strongly facilitates the buildup of antibiotics in 
sludge. Antibiotic residues and their consequences in sludge have 
therefore garnered a lot of research. In processes known as 
anaerobic digestion, microbes break down  biodegradable material

without the presence of oxygen. Beginning with the bacterial 
breakdown of organic polymers like proteins, which produces 
amino acids that feed the bacteria, digestion occurs. Acidogenic 
bacteria then transform sugars and amino acids into carbon 
dioxide, hydrogen, ammonia, and organic acids. These organic 
acids are transformed by acetogenetic bacteria into acetate as 
well as extra ammonia, hydrogen, and carbon dioxide. 
Methanogens then transform these compounds into methane and 
carbon dioxide. In order to lower the volume of sewage sludges 
and to produce methane, anaerobic digestion is frequently used in 
this process.

The presence of antibiotics and antibiotic residues lowers the 
efficiency of anaerobic digestion because they hinder the 
microbial community and activity, thus reducing the effectiveness 
of the entire anaerobic digestion system. Therefore, the goal of 
current pre treatments is to lower antibiotic residue levels. During 
anaerobic digestion, fluoroquinones in sewage sludge are 
removed using thermal hydrolysis pretreatment. Over the past ten 
years, the amount of research on how antibiotics affect anaerobic 
digestion has increased significantly, yet thorough evaluations are 

still uncommon. In order to thoroughly explain the current 
widespread use of antibiotics, this research uses China as an 
example. It then examines the primary impacts of antibiotics on 
anaerobic digestion, with the formation of anaerobic bio methane 
serving as the pivotal point.

Description
Depending on the circumstances, the type of antibiotic, and 

the quantity of the antibiotic, antibiotic residues in sludge 
treatment systems frequently have a negative impact 
on the anaerobic digestion process. Over the last ten 
years, there has been a substantial advancement in research 
and expertise in this area. Following is a summary of 
several rules on how antibiotics affect anaerobic digestion 
based on current research:

• Antibiotic use frequently causes VFAs to build up in
the anaerobic fermentation system. But different antibiotics,
or even different antibiotics of the same class, have
varying effects on the methane producing capability, the
anaerobic digestion process, and the associated microbial
community.

• The concentrations, the duration of action, and the temperature
of the anaerobic digestion system are all thought to be the
main elements impacting how antibiotics affect anaerobic
digestion and methane generation in addition to the type
of antibiotics.

• There are some distinctions between antibiotics short and long
term effects. Due to the absence of microbial adaptation, short
term trials may have trouble correctly reflecting the
possible effects of antibiotics on complex microbial consortia.
Anaerobic microbe growth and the ability of microorganisms to
adapt to antibiotics are not taken into account in short-
term trials. Long term observation and thorough analysis should
therefore be given the highest emphasis. Some antibiotics lose
their bacteriostatic properties in the later stages of the anaerobic
digesting process. The following are some potential causes for
such occurrences: (1) The antibiotic hydrolysis reaction happens
naturally, and (2) Bacteria and methanogens have evolved
resistance to particular antibiotic concentrations.

Typically, antibiotics in sludge are not found by themselves; 
instead, they are frequently combined with other antibiotics. 
However, the majority of recent research has concentrated on a 
particular antibiotic and its ability to suppress anaerobic 
digestion. An incomplete understanding of the combined impact 
of numerous antibiotics stems from a lack of investigation and 
summarization of the effects of mixed antibiotics on the anaerobic 
digestion system. Therefore, practising under anaerobic 
circumstances for the treatment of wastewater and/or various 
antibiotic enriched sludges may not be instructive.

The effects of a single antibiotic or a combination of antibiotics 
on the anaerobic digestion of sludge depend not only on the 
individual antibiotics but also on the substrates of the sludge, the 
makeup of the microbial community, the biological and non-
biological degradation of the antibiotics, and the adsorption of the 
antibiotics. Future research will concentrate on these factors and 
will need to assess them further. In order to define the effects of 
antibiotics, ARGs must be thoroughly researched in anaerobic 
fermentative conditions as environmental contaminants. 
Contrarily, the anaerobic fermentative system members cannot all 
be grown using the current approaches, which drastically limits 
our understanding of the bacterial meta-resistome in varied 
circumstances. Additionally, the distribution of ARGs and 
antibiotic producers, as well as the effects of antibiotics on 
anaerobic digestion.
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Additionally, metatranscriptome develops into other potent 
analytical techniques for locating ARGs and evaluating the 
environmental impact of antibiotics. As a result, the use of 
omics techniques will significantly advance our understanding of 
how antibiotic use affects methanogenic performance and 
anaerobic digestion.
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Conclusion
Metagenomics, which is not based on culture, becomes an 

essential tool for fully understanding bacterial populations. More 
and more omics approaches are being used to analyses the 
distribution of antibiotic resistance genes in various anaerobic 
systems, study the impact of antibiotics on microbial populations, 
and create new antimicrobial chemicals. 
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