
Vol.2 Issue.  3  2026 

 

 

 

 

 

wastewater represents a significant source of environmental pollution 

study investigated the occurrence of bacterial isolates in wastewater 

Wastewater samples were collected from 10 poultry shops; bacterial 

methods. Antimicrobial susceptibility testing was performed using the 

bacterial isolates were recovered from 6 bacterial groups, with Enterobacter 

Micrococcus spp. 19.57%, Staphylococcus epidermidis 17.37%, Staphylococcus 

antibiotics, with resistance observed among several bacterial groups

and highlight the importance of appropriate wastewater management

Keywords: Poultry wastewater; Bacterial contamination; Antimicrobial resistance; Multidrug resistance; 

Environmental health. 
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expansion of the poultry industry has substantially increased the generation 

communities (Aruwa et al. 2021). When discharged without adequate 

facilitate the persistence and dissemination of potentially pathogenic 

health importance, particularly in areas where waste management 

have become 

essential components of environmental protection 

poultry wastewater is of particular 

concern because it frequently contains 

equipment (Gu et al. 2019). Among the 

microorganisms commonly 

capable of causing gastrointestinal, respiratory, 

skin, and systemic infections 

for poultry workers, nearby residents, animals, 

and aquatic ecosystems 

contamination and may represent a 

potential  for the transmission 

(Aruwa et al. 2021; Lutful Kabir 2010). The widespread use of 

antimicrobial agents 

environments (Manyi-Loh et al. 2018). Wastewater 

generated from 

resistance. These microorganisms can persist in the 

environment and facilitate 

health (Larsson et al. 2022). The World Health Organization 

has identified 

resistant bacteria in animal production systems and their associated 

waste 

essential for understanding potential health risks and supporting 

evidence

(Larsson et al. 2022; Mancuso et al. 2021). Despite the growing body of research on microbial 

contamination associated 

limited attention has been given to wastewater 

the bacterial contamination and antimicrobial susceptibility profiles 

assessment of environmental contamination and public health risks 

generating baseline data on the bacterial diversity and antimicrobial 
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wastewater management practices, and provide scientific evidence for public health 

bacterial isolates from wastewater discharged by poultry shops in Samawah 

2.0 Material and Methods  

2.1 Study Area 

operate to meet the increasing demand for fresh poultry products. Wastewater 

no prior treatment, raising concerns regarding environmental contamination 

the lack of published information on the microbiological quality 

locations in Samawah City to provide baseline information on bacterial 

were collected from 10 selected poultry shops located in different 

discharge point of each poultry shop immediately after poultry processing 

transported 

to the Microbiology Laboratory within 2–4 h of collection. 

2.3 Isolation and Identification of Bacterial Isolates 

saline to facilitate the recovery of well-isolated colonies. Appropriate aliquots 

recovery and presumptive differentiation of different bacterial groups. All 

. The inoculated plates were incubated aerobically at 37 ± 1 °C for 24–48 

nd hemolytic activity where applicable (Lin et al. 2023; Whitman et al. 2015)

distinct colony type 

recovered from the culture media was purified and 

identification was performed using Gram 

staining and microscopic examination

urease, triple sugar iron, and motility 

tests. Bacterial identification 
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susceptibility testing was performed using the Kirby–Bauer disk diffusion 

bacterial colonies were suspended in sterile normal saline, and the turbidity 

suspension was evenly inoculated onto the surface of Mueller–Hinton 

manufacturers were recorded for each antimicrobial agent. The plates were 

millimeters, and the isolates were categorized as susceptible, intermediate

Ofloxacin, Meropenem, Chloramphenicol, Ciprofloxacin, Levofloxacin

Trimethoprim, Erythromycin, Ceftriaxone, Ampicillin, Amoxicillin

relative to the number of isolates tested for the corresponding 
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analysis of the collected wastewater samples revealed the presence of several 

wastewater harbors a diverse bacterial 

community with potential 

Note: Values are presented as number (n) and percentage (%). The 95% confidence intervals for proportions were 

calculated using the Wilson score method.
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recovered from poultry shop wastewater were identified based 

morphological and biochemical characteristics that supported 

culture techniques and biochemical assays supported the presumptive 
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Note: Values represent the percentage of resistant isolates. — = antimicrobial agent not tested for the 

corresponding bacterial group.

Breadth of Antimicrobial Resistance among Bacterial Groups

Bacterial group 

No. of 

antimicrobials 

tested 

Antimicrobials showing 

resistance, n 

Proportion of tested 

antimicrobials showing 

resistance (%) 

Escherichia coli 18 5 27.78 

Micrococcus spp. 14 3 21.43 

Staphylococcus 

aureus 
14 5 35.71 

Staphylococcus 

epidermidis 
14 5 35.71 

Streptococcus spp. 13 3 23.08 

Enterobacter spp. 17 10 58.82 
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microbiological analysis of poultry shop wastewater revealed the presence of several 

Streptococcus spp., Enterobacter spp., and Micrococcus spp. The occurrence 

originating from poultry feces, intestinal contents, blood, feathers, processing 

recovered isolates, E. coli is widely recognized as an indicator of fecal 

pathogens into the environment (Ugbo et al. 2023). Similarly, the isolation 

likely 

reflects contamination associated with skin microbiota and environmental 

microorganisms, their detection demonstrates the diverse bacterial composition 

The recovery of Enterobacter spp. and Streptococcus spp. further supports 

been frequently reported in poultry production systems and wastewater 
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persistence and dissemination of microbial contaminants 

shop 

wastewater represents a potential source of environmental 

into surrounding 

drainage systems and water bodies, increasing opportunities 

profiles of the bacterial isolates recovered from poultry 

resistant isolates is of 

considerable conc wastewater can act as an environmental 

of antimicrobial resistance. The discharge of untreated 

2; Ugbo et al. 2023)

treatment, prevention, and growth promotion in poultry 

However, the present study assessed phenotypic antimicrobial 

patterns. These 

bacteria may subsequently transfer resistance determinants 

environmental microbial 

communities (Lin et al. 2021). The findings 

systems and their associated wastewater 

represent important reservoirs of 

because it reduces the effectiveness 

of antimicrobial therapy and increases 

antimicrobial resistance as one of the leading 

global health threats, emphasizing 

sectors (WHO. 2023). From a 

One Health perspective, poultry 

treatment and disposal of wastewater may 

facilitate the dissemination 

exposure and transmission. Consequently, 

strengthening wastewater 

poultry production are essential measures for limiting the 

environmental 
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the present study demonstrate that poultry shop wastewater constitutes 

contaminated wastewater may introduce these microorganisms 

dissemination. Such contamination may alter the microbial quality of 

From a public health perspective, untreated poultry wastewater may increase the 

exposure to contaminated water resources (Alam et al. 2019). Poultry workers, waste 

where wastewater management and sanitation infrastructure are inadequate

bacterial 

infections and contribute to the global burden of antimicrobial resistance

l 

surveillance, and antimicrobial stewardship programs within the poultry 

public health 

authorities within a One Health framework is essential for 

will contribute to 

improved environmental sustainability, enhanced public health 

demonstrated that wastewater generated by poultry shops in Samawah City, Iraq, 

reus, Staphylococcus epidermidis, Streptococcus spp., 

significant source of microbial contamination and poses potential environmental and 

isolates resistant to commonly used antibiotics, with 44 of the 46 isolates 

antimicrobial resistance among the recovered bacterial isolates and emphasizes 

adopting a One Health approach that recognizes the interconnectedness of 

The findings of this study underscore the need to strengthen wastewater 

monitoring and responsible antimicrobial stewardship should also be integrated 

resistance. Future studies should employ molecular techniques to characterize 

evaluate the effectiveness of wastewater treatment strategies in reducing 
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