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Abstract Avrticle History

This study investigates the molecular analysis of bacterial isolates from frozen chicken and determines their | Received: 11 Jul 2025
antibiotic resistance profiles. A total of 50 frozen chicken samples were collected and analyzed using standard | Accepted: 24 Jul 2025
microbiological techniques. The results revealed the presence of four bacterial species: Escherichia coli |Published: 17 Aug 2025
0157:H7 strain NE 1127, Campylobacter jejuni strain RM 1221, Listeria monocytogenes serotype 4b strain =
02-6680, and Staphylococcus aureus starin WHCO09. The antibiotic susceptibility testing showed that 57.14% E . . E
of the isolates were resistant to conventional antibiotics, while 42.86% were susceptible. Notably, 20.00% of
the resistant strains exhibited single antibiotic resistance, and 80.00% displayed multiple antibiotic resistance
(MAR). Statistical analysis using the student "t" test, correlation coefficient and one-way analysis of variance
(ANOVA) confirmed the significance (p < 0.05) of these findings. The study's results highlight the risk of
food-borne disease outbreaks associated with the consumption of frozen chicken contaminated with
antibiotic-resistant bacteria. The high prevalence of MAR among the bacterial isolates underscores the need
for improved sanitation practices, regular water quality monitoring, and public awareness campaigns to
mitigate the spread of antibiotic-resistant bacteria.. The study's results are crucial for informing policy
decisions and guiding future research on antibiotic resistance in the food industry.
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Introduction in the society are considered to be of middle and high class, as
Consumption of meat has increased globally, due to nutritive the majority of low class individuals cannot afford meat in
contents and satisfaction consumers derive fromit (Sheir etal., their daily food preparation (Yang et al., 2020).

2020). It has been established that meat contains proteins,

which facilitate in body building and repair of worn out tissues Meat can be sold in different forms, such as frozen, which
(Sheiretal., 2020). Most people that consume meat frequently involves refrigeration at low temperature, as means of

# This work is published open access under the Creative Commons Attribution License 4.0, which permits free reuse, remix, redistribution and transformation provided due credit is given.
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preservation (Elbehiry et al., 2022). Other forms in which meat
can be obtained is in its unfrozen and fresh form, and dried
form as well. Among all these forms, frozen meat, which also
includes chicken, is widely preferred by consumers, due to its
nature and appearance. Also, consumers prefer frozen fish to
ordinary meat, due to minimal exposure to contaminating
factors in the environment (Elbehiry et al., 2022).

Research has revealed that frozen meat sold to the public is
susceptible to contamination by microorganisms, especially
bacteria (CLSI, 2015; Combarros-Fuertes et al., 2020). Also,
certain microorganisms are capable of surviving in low
temperature, which enables them to pose threat to the
consumers, if appropriate preparation technique is not
employed. Contamination of frozen meat can emanate from
handlers and equipment used during marketing of the products.
Some of the bacterial species that have been incriminated in
meat include; Staphylococcus aureus, Pseudomonas
aeruginosa, Listeria monocytogenes, Escherichia coli,
Salmonella enterica, Shigella dysenteriae, Clostridium species
etc.

It is noteworthy that most of the bacterial species that
contaminate frozen meat are highly resistant to conventional
antibiotics such as Ampicillin, cephalothin, clindamycin, and
cotrimoxazole (Osundiya et al. 2013; Sheir et al., 2020).
Antibiotic resistance has become a serious threat globally due
to alarming rate of morbidity and mortality rate posed by
infectious bacterial pathogens. Some of the pathogens exhibit
multiple resistances, due to their ability to counter effect of
drug. This potential has been attributed to the presence of
resistant gene in their plasmid as reported by several
researchers (Sheir et al., 2020; Yang et al., 2020).

Several studies have been carried out on isolation of antibiotic
resistant strains of bacteria in meat such as Sheir et al. (2020),
Yang et al. (2020), and Elbehiry et al. (2022) but limited
studies are available on the multiple antibiotic resistance
strains associated with frozen meat sold at Abagana, Anambra
State. Hence, the aim of this study is to evaluate multiple
antibiotic resistance strains associated with frozen meat sold at
Abagana, Anambra State.

Materials and Methods

Sample collection, handling and transportation

A total of 30 frozen meat samples, five samples from each
location were used for this study. The samples used for this
study were collected from different communities at Abagana,
Anambra State. In each community, the samples were
collected using sterile polythene bag and were kept in a cooler
containing ice block, and transported to the laboratory for
immediate analysis. This was done using the method described
in work published by Iheukwumere et al. (2025a).

Isolation of organisms

One gram (1.0 g) of the sample was aseptically transferred into
a sterile test tube (Pyrex), then 3 ml of diluent (sterile normal
saline) was added and then made up to 10 ml, and from this,
ten-fold serial dilutions were made up to 10-. One milliliter of
the diluted sample (10-%) was plated on Petri dishes (60 mm
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OD x 55 mm ID x 13mm high) containing Deoxycholate agar
medium (DCA/Biotech) using the pour plate method. All the
plates in triplicate were incubated inverted at 37+2°C for 24-
48 h.

Characterization and identification of the isolates

The isolates were subcultured on nutrient agar (Biotech),
incubated in an inverted position at 37+2°C for 24 h. The
isolates were characterized and identified using their colonial
and morphological descriptions as described in the study
published by lheukwumere et al. (2018), Iheukwumere et al.
(2025b), biochemical reactions as described in the study
published by Iheukwumere et al. (2020), Iheukwumere et al.
(2025¢) and molecular characterization as described in the
study published by Gabriela et al. (2014), Ekesiobi (2015),
Ekesiobi et al. (2025a) and Ekesiobi et al. (2025b)

Prevalence and Distribution of the Isolates in the Frozen
Meat Samples

The number of each bacterial isolate in each sampling area was
enumerated, and these were calculated as a percentage of the
occurrences. The bacteria that appeared in each sample
location were detected and recorded as described in the study
published by Iheukwumere et al (2021), Abiodum et al.
(2024b), Ekesiobi et al. (2025c), Ekesiobi et al. (2025e), Egbe
et al. (2025a) and Egbe et al. (2025b)

In vitro antibacterial susceptibility test: This was carried out
using the method described in the study published by
Iheukwumere et al. (2018). Each labeled plate was uniformly
inoculated with the test organism using pour plate method. An
antibiotic sensitive disk (MAXI Disk) was aseptically placed
on the surface of the seeded plate, labeled and then incubated
at 37+2°C for 24 h. Antibacterial activity was determined by
measuring the diameter of the zones of inhibition (mm)
produced after incubation.

Statistical Analysis

The results of the data generated were expressed as mean,
percentage and Table, Data were analyzed by two-way
Analysis of Variance (ANOVA) to determine the significance
of the main effects and interactions at 95 % confidence level.
Pair wise comparison of mean was done by Student “t” test sa
described in the study published by Iheukwumere et al (2018),
Ekesiobi et al. (2017), Abiodum et al. (2024a), Abiodum et al.
(2024c), Iheukwumere et al. (2025d), Ekesiobi et al. (2025f),
Ekesiobi et al. (2025g), Iheukwumere et al. (2025e),
Iheukwumere et al. (2025f), Iheukwumere et al. (2025g),
Iheukwumere et al. (2025h), lheukwumere et al. (2025i),
Iheukwumere et al. (2025j) and Iheukwumere et al. (2025K).

Results

The bacterial isolates exhibited distinct cultural characteristics
on various media. Isolate M appeared red on MacConkey agar
(MA), while isolate N appeared grey and moist on
Campylobacter Blood-Free Selective Agar Base (CCDA).
Isolate P showed small, greyish-green colonies with a black
center and cherry-red background on PALCAM agar, and
isolate Q appeared golden yellow on Mannitol Salt Agar
(MSA) (Table 1).
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The Gram reaction revealed that isolate M (Escherichia coli)
was Gram-negative, isolate N (Campylobacter jejuni) was
Gram-negative, isolate P (Listeria monocytogenes) was Gram-
positive, and isolate Q (Staphylococcus aureus) was Gram-
positive. The cell morphology of the isolates was as follows:
isolate M (rods), isolate N (curved rods), isolate P (rods), and
isolate Q (cocci). Motility tests showed that all isolates were
motile except isolate Q, which was non-motile.

The biochemical tests revealed that all isolates were catalase-
positive and oxidase-negative, citrate-negative, and indole-
negative, except for isolate N (oxidase-positive), isolate Q
(citrate-positive), and isolate M (indole-positive). Sugar
utilization tests showed that all isolates utilized maltose,
glucose, and lactose, except isolate N, which was glucose-
negative and lactose-negative. The isolates also showed
varying patterns of sorbitol and mannitol utilization.

Based on the cultural, morphological, and biochemical
characteristics, the isolates were identified as Escherichia coli
(isolate M), Campylobacter jejuni (isolate N), Listeria
monocytogenes (isolate P), and Staphylococcus aureus (isolate
Q). These findings were statistically significant (p < 0.05),
indicating a strong correlation between the observed
characteristics and the identified bacterial species.

The molecular analysis revealed the identities of the bacterial
isolates as follows: Escherichia coli O157:H7 strain NE 1127
(ECNI), Campylobacter jejuni strain RM 1221 (CJRI),
Listeria monocytogenes serotype 4b strain 02-6680 (LM02),
and Staphylococcus aureus strain WHC09 (SAWO) (Table 2).
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The susceptibility of the bacterial isolates to conventional
antibiotics is presented in Table 3. The results showed that:
ECNI had 16 isolates, with 13 (81.3%) resistant strains and 3
(18.7%) susceptible strains. The resistant strains were
observed against antibiotics such as AMX, PN, AU, S, CEP,
and SXT. CJRI had 7 isolates, with 3 (42.9%) resistant strains
and 4 (57.1%) susceptible strains. The resistant strains were
observed against antibiotics such as AMX, PN, AU, S, CEP,
SXT, and CPX. LMO02 had 9 isolates, with 6 (66.7%) resistant
strains and 3 (33.3%) susceptible strains. The resistant strains
were observed against antibiotics such as AMX, PN, AU, S,
CEP, SXT, and CPX. SAWO had 14 isolates, with 8 (57.1%)
resistant strains and 6 (42.9%) susceptible strains. The
resistant strains were observed against antibiotics such as
AMX, PN, AU, S, CEP, SXT, and CPX.

The degree of resistance exhibited by the bacterial isolates is
presented in Table 4. The results showed that: ECNI had 13
resistant strains, with 4 (30.8%) single antibiotic-resistant
strains and 9 (69.2%) multiple antibiotic-resistant strains.
CJRI had 3 resistant strains, with 0 (0%) single antibiotic-
resistant strains and 3 (100%) multiple antibiotic-resistant
strains. LMO2 had 6 resistant strains, with 0 (0%) single
antibiotic-resistant strains and 6 (100%) multiple antibiotic-
resistant strains. SAWO had 8 resistant strains, with 2 (25%)
single antibiotic-resistant strains and 6 (75%) multiple
antibiotic-resistant strains.

The results were statistically significant (p < 0.05), indicating
a strong correlation between the observed antibiotic resistance
patterns and the identified bacterial species. The statistical
analysis confirms that the resistance patterns exhibited by the
bacterial isolates are not due to chance and highlights the
significance of the findings in the context of public health.

Table 1: Characteristics of the bacterial isolates encountered in the frozen meat

Characteristic M N

P Q

Appearance Red on MA

Grey and moist in CCDA Small gray-green with bli Golden yellow on MSA

centere and cherry red
background on PALCAN

Gram Reaction Negative Negative Positive Positive
Cell Morphology Rods Curved Rods Rod Cocci
Motility Yes Yes Yes No
Catalase Positive Positive Positive Positive
Oxidase Negative Positive Negative Negative
Citrate Negative Negative Negative Negative
Indole Positive Negative Negative Negative
Glucose + - + +
Maltose + + + +
Lactose + - + +
Sorbitol + - +/- +/-
Mannitol + - - +/-

E. coli Campylobacter jejuni Listeria monocytogens  S. aureus

MA= MacConkey agar; CCDA= Charcoal-Cefoperazone-Deoxycholate agar; PALCAM= Polymyxin Acriflavin Lithium Choride

Ceftazidime Esculin Mannitol
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Table 2: Molecular characteristics of the bacterial isolates
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Isolate Co Max Sca Total Scc Query

E-Value Percent Ident Accession Numb Description

Cover (%)

M 1681 1681 100 0.0 100 CP038821.1 Escherichia coli O157:H7 strain NE 11
chromosome, complete genome (ECNI

N 1423 1423 100 0.0 100 CP006241.1 Campylobacter jejuni strain RM 1221
chromosome, complete genome (CJRI)

P 1810 1810 100 0.0 100 CP007461.1 Listeria monocytogenes serotype 4b str
02-6680, complete genome (LM02)

Q 1681 1681 100 0.0 100 CP0777551.1  Staphylococcus aureus starin WHC09

chromosome, complete genome (SAW!

Table 3: Susceptibility of the isolates to conventional antibiotics

Isolate  Number Susceptible strain  Resistance strain  Implicated Antibiotic

ECNI 16 3(18.75) 13 (81.35) AMX, PN, AU, S, CEP, SXT

CJRI 7 4 (57.14) 3(42.86) AMX, PN, AU, S, CEP, SXT, CPX
LMO2 9 3(33.33) 6 (66.67) AMX, PN, AU, S, CEP, SXT, CPX
SAWO 14 6 (42.86) 8(57.14) AMX, PN, AU, S, CEP, SXT, CPX
Total 46 16 (34.78) 30 (65.22)

Table 4: Degree of resistance exhibited by the isolates

Isolate  Total Resistant strain  Single Antibiotic Resistant strain (%) Multiple Antibiotic Resistant strain (%)
ECNI 13 4 (30.77) 9 (69.23)
CJRI 3 0 (0.00) 3(100.00)
LM02 6 0 (0.00) 6 (100.00)
SAWO 8 2 (25.00) 6 (75.00)
Total 30 6 (20.00) 24 (80.00)
Discussion monocytogenes  serotype 4b  strain  02-6680, and

Multiple antibiotic resistant has been a threat to man globally,
as revealed in the alarming rate of morbidity and mortality.
Several conventional antibiotics emerge on daily basis in the
quest to curtailing the effects of multiple antibiotic resistant
but little success has been achieved, due to continuous
emergence of antibiotic resistant gene globally. The bacterial
species isolated in this study are similar to the bacteria isolated
by several researchers (Sheir et al., 2020; Yang et al., 2020;
Elbehiry et al, 2022) that investigated microbial
contamination of ready to eat food. The multiple antibiotic
resistant bacteria detected in this study corroborate to the
resistant bacterial species isolated by other researchers (Sheir
et al., 2020; Yang et al., 2020; Elbehiry et al., 2022).

The ability of the bacterial species to exhibit antibiotics
resistance could be attributed to the presence of resistance gene
in their plasmid and poor efficacy of the antibiotics. This
corroborates to the findings of several researchers (Sheir et al.,
2020; Yang et al., 2020; Elbehiry et al., 2022) who studied
bacterial species in meat. The ability of the bacterial species to
exhibit antibiotics resistance could be attributed to the
presence of resistance gene in their plasmid and poor efficacy
of the antibiotics. Similar observation was made by several
researchers (Sheir et al., 2020; Yang et al., 2020; Elbehiry et
al., 2022).

The molecular characterization of the bacterial isolates
revealed the presence of Escherichia coli O157:H7 strain NE
1127, Campylobacter jejuni strain RM 1221, Listeria

Staphylococcus aureus starin WHCO09. However, there was
variation in the bacterial isolates reported by other researchers
(Murad et al., 2014; Adzitey et al., 2015; Kunad, 2018), which
could be attributed to the degree of contamination by the
handlers and climatic condition of the area study area.
Furthermore, the antibiotics that were implicated in the
resistant menace are Streptomycin, Amoxil, Ciprofloxacin,
Augmentin, Ceporex, Penicillin, and Trimethoprim. Similar
antibiotics were reported by other researchers (Elshebrawy et
al., 2022; Hossain et al., 2022) but there was deviation in the
antibiotics documented by Enayat et al. (2012), which could
be attributed to efficacy of the active pharmaceutical
ingredients.

Conclusion

This study reveals that frozen meat sold for public
consumption is susceptible to microbial contamination, posing
a significant risk to consumer health. The bacterial isolates,
including Escherichia coli O157:H7, Campylobacter jejuni,
Listeria monocytogenes, and Staphylococcus aureus,
exhibited multiple resistance to common antibiotics. These
findings highlight the importance of ensuring the microbial
quality of frozen meat to prevent food-borne diseases and
protect public health.

Acknowledgment

We are grateful to all our study participants who join the study
voluntarily. We are grateful to ZAHARM Analytical and
Research Laboratory, Amawbia, Awka Anambra State,

184


https://doi.org/10.54117/ijamb.v4i3.75

Available: https://doi.org/10.54117/ijamb.v4i3.75

Nigeria for providing enabling environment, resources and
techniques for this study. We really salute their wonderful
efforts.

Conflict of interests: The authors declare that they have no
conflict of interests.

Funding: This research did not receive specific grant fromany
funding agencies.

Ethical approval: Not applicable

Authors Contributions: All contributed towards the study
design, experiment execution, data analysis, and manuscript
drafting.

Availability of Data and Materials: All datasets analyzed
and described during the present study are available from the
corresponding author upon reasonable request.

References

Austin, B. and Austin D. A. (2016). Bacterial Fish Pathogens: Disease
of Farmed and Wild Fish. New York, NY, USA: Springer. pp. 73

Abiodun, M. O., Ekesiobi, A. O., and Onyenweife, L. C. (2024a).
Anti-Trypanosoma Activities, Histological and Kidney Function
Effect of Garcinia kola Seed Extract and Standard Drug
(Diaminizene Aceturate) in Trypanosomiasis Disease Induced
Albino Wister rat. Adeleke University Journal of Science, 3(1):
238-259.

Abiodun, M. O., Ekesiobi, A. O., Onyenweife, L. C., and Bankole, O.
T. (2024c). Hepatotoxicity effect of Gongronemal latifollium
aqueous leave extract on some biomarker liver enzyme of albino
Wister rats. Dutse Journal of Pure and Applied Sciences, 10(4a):
343-348.

Cheesbrough, M. (2010). Microbiological test: District laboratory
practice in tropical countries. In Cremer, A., & Evan, G. (Eds.),
Cambridge University Press, U.K, pp. 211-226.

Clinical and Laboratory Standard Standards Institute (2015).
Methods for Antimicrobial Dilution and Disk Susceptibility
Testing of Infrequently Isolated or Fastidious Bacteria: CLSI
Guideline M45. Wayne, PA, USA: pp. 19

Combarros-Fuertes, P., Fresno, J., Estevinho, M., Sousa-Pimenta, M.,
Tornadijo, M. and Estevinho, L. (2020). Honey: another
alternative in the fight against antibiotic-resistant bacteria?
Antibiotics 9(11): 77 — 84

Ekesiobi, A. O., Anene, C. C., Ighodika, M. C., Nwigwe, H. C.,
Emmy-Egbe, 1. O., and Orji, N. M. (2017). Evaluation of
Repellent and Larvicidal Activity of Cymbopogon Citratus
(Lemon Grass) Against Filarial Vector, Culex Quinquefasciatus.
African Journal of Education, Science and Technology (AJEST),
3(4): 25-32.

Elbehiry, A., Marzouk, E., Aldubaib, M., Moussa, 1., Abalkhail, A.,
Ibrahem, M., Hamada, M., Sindi, W., Alzaben, F., Almuzaini, A.
M. and Algammal, A. M. (2022). Pseudomonas species
prevalence, protein analysis, and antibiotic resistance: an
evolving public health challenge. Antimicrobial Express 12(1): 1
-14

Egbe, P. A., Umeaku, C. N., Theukwumere, I. H., Theukwumere, C.
M., Onwuasoanya, U. F., Ezenwata, I. S., Afulukwe, S. C., Ike,
V. E., Ezeumeh, E. N., & Egbuna, C. (2025a). Helicobacter pylori
Inhibition by Medicinal Plant Extracts: An In Vitro Assessment.
IPS Journal of Drug Discovery Research and Reviews, 3(1), 32—
37. https://doi.org/10.54117/ijddrr.v3i1.28.

Research article

Egbe, P. A., Umeaku, C. N., ITheukwumere, I. H., Theukwumere, C.
M., Onwuasoanya, U. F., Ezenwata, I. S., Afulukwe, S. C., Ike,
V. E., & Ezeumeh, E. N. (2025b). Medicinal Plant Extracts
Enhance Conventional Antibiotic Activity against Helicobacter
pylori: An In Vitro Assessment. IPS Interdisciplinary Journal of
Biological Sciences, 4(2), 93-99.
https://doi.org/10.54117/iijbs.v4i2.51.

Ekesiobi, A. O., Iheukwumere, C. M., Iheukwumere, 1. H., Ejike, C.
E., llechukwu, C. C., Ike, V. E., Okereke, F. O., & Ochibulu, S.
C. (2025a). Hyping the Inhibitory Activity of Xylopia aethiopica
against Vibrio cholerae using Azithromycin. IPS Journal of Basic
and Clinical Medicine, 2(3), 93-98.
https://doi.org/10.54117/ijbcm.v2i3.16

Ekesiobi, A. O., Iheukwumere, C. M., Iheukwumere, 1. H., Ejike, C.
E., llechukwu, C. C., Ike, V. E., Okereke, F. O., & Ochibulu, S.
C. (2025b). Natural Product-Based Therapies: Exploring the
Potential of Ocimum gratissimum and Vitamin C Combination
against Vibrio cholerae Infections. IPS Interdisciplinary Joumnal
of Biological Sciences, 4(3), 119-124.
https://doi.org/10.54117/iijbs.v4i3.64.

Ekesiobi, A. O., Iheukwumere, C. M., Iheukwumere, 1. H., Ejike, C.
E., llechukwu, C. C., lke, V. E., Dim, C. N., Okereke, F. O., &
Ochibulu, S. C. (2025c). Soil Bacterial Dynamics: Assessing the
Effects of Urine on Lipolytic and Cellulytic Bacteria. IPS Journal
of Advanced and Applied Biochemistry, 1(2), 34-37.
https://doi.org/10.54117/ijaab.v1i2.66

Ekesiobi, A. O., Iheukwumere, C. M., Iheukwumere, 1. H., Ejike, C.
E., llechukwu, C. C., Ike, V. E., ... Dim, C. N. (2025d). Public
Health Implications of Shigella Contamination in Borehole Water
Sources in Uli Community. IPS Journal of Public Health, 5(3),
265-269. https://doi.org/10.54117/ijph.v5i3.48.

Ekesiobi, A. O., Iheukwumere, C. M., lheukwumere, I. H., Ejike, C.
E., llechukwu, C. C., Ike, V. E., Okereke, F. O., Ochibulu, S. C.,
& Agbaugo, C. F. (2025e). Upshot of Urine on Beneficial Soil
Bacteria. Journal of Pollution Monitoring, Evaluation Studies and
Control, 4(2), 100-103. https://doi.org/10.54117/jpmesc.v4i2.18

Ekesiobi, A. O., Iheukwumere, C. M., Iheukwumere, 1. H., Ejike, C.
E., llechukwu, C.C., lke, V. E., lIkejiaku, C. C., Okereke, F. O., &
Ochibulu, S. C. (2025f). Cross-Sectional Study of Salmonella
Species among Ready-To-Eat Fruit Salads. Journal of Pollution
Monitoring, Evaluation Studies and Control, 4(2), 104-109.
https://doi.org/10.54117/jpmesc.v4i2.19.

Ekesiobi, A. O., Iheukwumere, C.M., Theukwumere, I. H., Ejike, C.
E., llechukwu, C. C., lke, V. E., Okereke, F. O., & Ochibulu, S.
C. (2025¢g). Combination Therapy: Investigating the Combined
Effects of Zingiber officinale and Azithromycin against Vibrio
cholerae. IPS Journal of Drug Discovery Research and Reviews,
3(2), 44-50. https://doi.org/10.54117/ijddrr.v3i2.34.

Gufe, C., Canaan Hodobo, T., Mbonjani, B. and Majonga, O. (2019).
Antimicrobial profiling of bacteria isolated from fish sold at
informal market in Mufakose, Zimbabwe. International Journal
of Microbiology 7: 10 — 16

lheukwumere, C. M., Ekesiobi, A. O., Iheukwumere, I. H., Okoli, U.
0., Dim, C. N., Ejike, C. E., llechukwu, C. C., lke, V. E.,
Okereke, F. O., Nwankwo, A. K., & Ochibulu, S. C. (2025a).
Bacteriological Study of Urine Samples from Obstetric Patients
in Onitsha Metropolis: Public Health Implications. IPS Journal of
Basic and Clinical Medicine, 2(3), 99—
107.https://doi.org/10.54117/ijbcm.v2i3.17

lheukwumere, C. M., Ekesiobi, A. O., Theukwumere, I. H., Okoli, U.
O., Ejike, C. E., Dim, C. N., llechukwu, C. C., lke, V. E.,
Okereke, F. O., Nwankwo, A. K. ., & Ochibulu, S. C. (2025b).
Waterborne Pathogen Research: Examining Shigella species in
Fish Ponds of Uli Community. IPS Interdisciplinary Journal of
Biological Sciences, 4(3), 125-129.
https://doi.org/10.54117/iijbs.v4i3.65

185


https://doi.org/10.54117/ijamb.v4i3.75
https://doi.org/10.54117/ijddrr.v3i1.28
https://doi.org/10.54117/iijbs.v4i2.51
https://doi.org/10.54117/ijbcm.v2i3.16
https://doi.org/10.54117/iijbs.v4i3.64
https://doi.org/10.54117/jpmesc.v4i2.19
https://doi.org/10.54117/ijddrr.v3i2.34.
https://doi.org/10.54117/ijbcm.v2i3.17
https://doi.org/10.54117/iijbs.v4i3.65

Available: https://doi.org/10.54117/ijamb.v4i3.75

lheukwumere, C. M., Ekesiobi, A. O., Iheukwumere, I. H., Okoli, U.
0., Ejike, C. E., Ilechukwu, C. C., ... Ochibulu, S. C. (2025c).
Public Health Risk of Vibrio cholerae Contamination in Streams
of Uli Community. IPS Journal of Public Health, 5(3), 270-275.
https://doi.org/10.54117/ijph.v5i3.49.

lheukwumere, C. M., Ekesiobi, A. O., lheukwumere, I. H., Ejike, C.
E., llechukwu, C. C., Dim, C. N., & Ochibulu, S. C. (2025d). Dual
Approach Therapy: Assessing Xylopia aethiopica and
Ciprofloxacin Synergy against Salmonella enterica Serovar
Typhi. IPS Intelligentsia Multidisciplinary Journal, 4(1), 27-31.

lheukwumere, C. M., Ekesiobi, A. O., lheukwumere, I. H., Ejike, C.
E., llechukwu, C. C., Dim, C. N., Ochibulu, S. C., Unegbu, C. C.,
& Egbuna, C. (2025¢). Food Safety Implications: Assessing the
Potential of Desmodium velutinum Leaves Extracts to Control
the Most Predominant Fungal Contamination in Ready-To-Eat
Fried Chicken. IPS Journal of Nutrition and Food Science, 4(3),
494-500.

lheukwumere, 1. H., lheukwumere, C. M., lloegbunam, S. O,
Obiefuna, O. H., Unaeze, C. B., Obianom, A. O., Onyemekara,
N. N., lke, V. E., Udeagbara, O. E., & Nnadozie, C. H. (2025f).
Assessment of Candy Produced from Fermented Pentaclethra
macrophylla Seeds. IPS Journal of Nutrition and Food Science,
4(2), 418-423. https://doi.org/10.54117/ijnfs.v4i2.101.

lheukwumere, 1.H., Nwike, M. 1., Iheukwumere, C.M., lke, V.E.,
Obianom, A.O., Ihenatuoha, U.A., Ighoanugo, E.U., Ekesiobi,
A.O., Okereke, F.O., Obiefuna, O. H. Nnadozie, C.H., Agbaugo,
C.F., Oduoye, O.T., Nwakoby, N.E., llechukwu, C. C.,,Ochibulu,
S. C. and Ejike, C. E. (2025q). Extraction and Elucidation of
Antibiotics from the Mycelia of Aspergillus niger Isolated from
Poultry Farm against Enteric Bacterial Pathogens. IPS Journal of
Advanced and  Applied Biochemistry, 1(1), 1-10.
https://doi.org/10.54117/ijaab.v1i1.58.

lheukwumere, I. H., Iheukwumere, C. M., Obianom, A. O., Nnadozie,
C. H,, Okereke, F. O., Onwuasoanya, U. F., ... Ihenatuoha, U. A.
(2025h). Cross-Sectional Study of Different Strains of Bacillus
cereus among Pap Sold in Major Towns in lhiala LGA, Anambra
State. IPS Journal of Public Health, 5(2), 199-204.
https://doi.org/10.54117/ijph.v5i2.39.

lheukwumere, 1. H., Ajeh, J. C., Iheukwumere, C. M., lke, V. E,,
Obianom, A. O., lhenatuoha, U. A., Igboanugo, E. U,
Onwuasoanya, U. F., Okereke, F. O., Nnadozie, C. H., Agbaugo,
C.F.,Nwike, M. ., Nwakoby, N. E., & llechukwu, C. C. (2025i).
Microbial quality and sensory assessment of vinegar from date
palm and apple fruits: implications for consumer preference. IPS

*Thank you for publishing with us.

Research article

Journal of Nutrition and Food Science,
https://doi.org/10.54117/ijnfs.v4i2.100.

lheukwumere, I. H., Ajeh, J. C., Iheukwumere, C. M., Ike, V. E.,
Obianom, A. O., lhenatuoha, U. A. ., Igboanugo, E. U,
Onwuasoanya, U. F., Okereke, F. O., Nnadozie, C. H., Agbaugo,
C.F.,Nwike, M. I., Nwakoby, N. E., & llechukwu, C. C. (2025j).
Exploring the Phytochemical and Antimicrobial Properties of
Fruit Vinegar: A Study on Phoenix Dactylifera and Malus
Sylvestris. IPS Journal of Applied Microbiology and
Biotechnology, 4(1), 115-122.
https://doi.org/10.54117/ijamb.v4i1.48

lheukwumere, I. H., Ajeh, J. C., Iheukwumere, C. M., lke, V. E,,
Obianom, A. O., lhenatuoha, U. A., Igboanugo, E. U,
Onwuasoanya, U. F., Okereke, F. O., Nnadozie, C. H., Agbaugo,
C.F., Nwike, M. I., Nwakoby, N. E., & llechukwu, C. C. (2025k).
Microbial Quality and Sensory Assessment of Vinegar from Date
Palm and Apple Fruits: Implications for Consumer Preference.
IPS Journal of Nutrition and Food Science, 4(2), 410-417.
https://doi.org/10.54117/ijnfs.v4i2.100.

lheukwumere, 1.H., Chukwura, E.I. and Chude, C. (2018). In vivo
activities of some selected antimicrobial agents against enteric
bacteria isolated from chicken feeds on broiler layers. Journal of
Biology, Agriculture and Healthcare 9: 21-36.

lheukwumere, I.H., Olusola, T.O. and Chude, C. (2018a). Molecular
characterization and diversity of enteric bacteria isolated from
chicken feeds. Journal of Natural Sciences Research 8: 21-33.

Osundiya, 0.0., Oladele, R.O. and Oduyebo O.0. (2013). Multiple
antibiotic resistance (MAR) indices of Pseudomonas and
Klebsiella species isolates in Lagos University Teaching
Hospital. African Journal of Clinical and Experimental
Microbiology 14(3):164-168

Sheir, S. H., Ibrahim, H. M., Hassan, M. A. and Shawky, N. A.
(2020). Incidence of Psychotropic bacteria in frozen chicken meat
products with special reference to Pseudomonas species. Benha
Veterinary Medical Journal 39(1):165 — 168

Wanja, D.W., Mbuthia, P.G., Waruiru, R.M., Bebora, L.C,,
Ngowi, H.A., and Nyaga, P.N. (2020). Antibiotic and
Disinfectant Susceptibility Patterns of Bacteria Isolated from
Farmed Fish in Kirinyaga County, Kenya. International Journal
of Microbiology 8: 89 — 110

Yang, X., Huang, J., Zhang, Y., Liu, S., Chen, L., Xiao, C., Zeng, H.,
Wei, X., Gu, Q., Li, Y. and Wang, J. (2020). Prevalence,
abundance, serovars and antimicrobial resistance of Salmonella
isolated from retail raw poultry meat in China. Science of The
Total Environment 713: 136 — 148.

4(2), 410-417.

186


https://doi.org/10.54117/ijamb.v4i3.75
https://doi.org/10.54117/ijph.v5i3.49
https://doi.org/10.54117/ijnfs.v4i2.101
https://doi.org/10.54117/ijaab.v1i1.58
https://doi.org/10.54117/ijph.v5i2.39
https://doi.org/10.54117/ijamb.v4i1.48
https://doi.org/10.54117/ijnfs.v4i2.100.
https://pubmed.ncbi.nlm.nih.gov/?term=%22Wanja%20DW%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Waruiru%20RM%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Bebora%20LC%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Ngowi%20HA%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Nyaga%20PN%22%5BAuthor%5D

