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About the Journal

This official scientific publication of the Faculty of Agriculture, Abdullahi Fodiyo University
of Science and Technology Aliero, is a non-profit, open access, double-blind peer-reviewed
Journal publishing four issues (January, April, July and October) per annum. The Journal is a
platform open to collaborations with researchers, authors, institutions, research agencies and
private companies related to Agriculture. The Mission of the Journal is to disseminate scientific
knowledge through the publication of original research articles, research notes, book reviews,
letters to the editor and reviews of Literature, representing a contribution to scientific and
technological knowledge in respective areas covered by the Journal. The Kebbi Journal of
Agriculture and Natural Sciences seeks to validate and disseminate new knowledge, making it
public in order to strengthen the human capacity, constitute a link in the scientific community
to the society and encouraging the expansion of University and academic researches.

Scope of Kebbi Journal of Agriculture and Natural Sciences (KEJAANS)

The Kebbi Journal of Agriculture and Natural Sciences has the sole aim of providing an
intellectual platform and ideas for scholars, by promoting interdisciplinary studies related to
agriculture and natural science through publishing the latest scientific research findings that
are of direct policy implications and beneficial to the research community. Consequently, the
journal covers all aspects of Crop Science, Animal Science, Agricultural Economics,
Agricultural Extension and Rural Development, Food Science, Fisheries and Aquaculture,
Biotechnology, Soil Science and Agricultural Engineering, Forestry and Environment,
Wildlife, Agricultural Education, Agro-allied Industries as well as all Natural Science
researches related to Agriculture.
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INSTRUCTIONS FOR AUTHORS

Submission of Manuscript

Submission of manuscript to JAANS shall be on an online platform. Papers could also be submitted as e-mail
attachment to the Editor-in-Chief using the kejaanseditor@ksusta.edu.ng or kejaans.foa@gmail.com. The paper
should be submitted as a single file in Microsoft Word Format (no other formats will be accepted) and the file
shall not be more than 5 Megabytes so that it can be e-mailed to reviewers. The first author, month and year of
submission shall be the file name (e.g Ibrahim et al. Aug 2010 doc). Once the Editorial Board receives the
submission, acknowledgement shall be sent to the corresponding author. If acknowledgement of submission is
not received within a week, the author shall remind the Editor-in-Chief through the official email.

Preparation of Manuscript

General presentation: The manuscript should be presented clearly and concisely in English Language.
Manuscripts must be prepared (preferably with MS word package) using 12-point New Times Roman (TNR) font,
double line-spaced on A4 size paper (210 — 297mm) with at least 3cm margins on all sides. All typing should be
justified. Pages including figures and Tables, should be numbered consecutively in the bottom middle with the
title page as page I. Manuscript should contain the following sections (except for review and commentary articles):
Title page; Abstract; Introduction; Materials and Methods; Results, Discussion (Results and Discussion
could be combined); Conclusion and References.

Title page
The first page of the manuscript should contain the title of the article, which should be concise and explicit, typed
with upper-case, bold, 14 font size, TNR and not more than 21 words. The surname and forenames (in full) of
authors, affiliation of each author should be provided. Phone number and email address of the corresponding
author (identified by an asterisk) should be provided. Superscripts should be used to relate authors to their
affiliations.

Abstract

The next page should contain abstract in English. Abstract should not be more than 250 words and should provide
sufficient information to give the reader a full understanding of the content of the article. Paragraphs, footnotes,
references and undefined abbreviations should be avoided.

Keywords
Up to five keywords in normal fonts, separated by semi-column, should be provided to assist the reader and
facilitate information retrieval.

Body of Text

The title of the article should be typed in upper-case letters and bold. All other headings should be typed in upper-
case letters and bolded while sub-headings should be in lower-case and bolded. The main headings should not be
indented. The ST unit system must be used. Standard abbreviations may be used without definition, and specialized
abbreviations should be used only after they are defined when they first appear. Use capital ‘T’ for Table and ‘F’
for figure. Mathematical formulae should be carefully typed with symbols, correct alignment and must be
adequately spaced. Statistical evaluation of results should be described briefly and if necessary, supported by
references.

Introduction

A conscience introduction of the background to the subject is required and should include a brief statement of the
problem, significance and purpose of the research and relationship to earlier works with well acknowledged
references.
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Materials and Methods

This section must be presented with adequate clarity and provide sufficient details to permit the repetition of the
experimental work. The techniques and the methodologies adopted should be supported with standard references.
Subheadings under this section should be in lower case except the first letter.

Results and Discussion

Results should be presented concisely. Only in exceptional cases will it be permissible to present the same set of
results in both Table and figure. In discussion, point out the significance of the results and place the results in the
context of other work and theoretical background. Results and Discussion part could be written separately if author
S0 wish.

References

Only published articles (Journals and Proceedings) or Books may be cited. In addition, articles with evidence of
Journal acceptance are considered as "in press" and are also citable. The reference list should be arranged
alphabetically. Authors should be referred to in text by name and year (Harvard system). Examples:

For Journals, list as:
Jega, I.S. and Kwaifa, M..N. (2017). Statistics of Cassava Yield Trials with the Additive Main Effects and
Multiplicative Interaction (AMMI) model. African Journal of Root and Tuber Crops, 3 (1), 46-50.

Within the text, references should be given as: Meaza et al. (2007), or similar results have been obtained (Meaza
et al., 2007).

For proceedings, list as:

Aina, O.0., Dixon, A.G.O.and Akinrinde, E.A. (2021). Influence of shoot and root characteristics of cassava
genotypes on yields in Nigeria. African Crop Science Conference Proceedings, Vol. 5. pp. 1119-1125.
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DeVries, J. and Toenniessen, G. (2001). Securing the Han/est Biotechnology, Breeding and Seed Systems for
African Crops. The Cromwell Press, Trowbridge, Wiltshire, UK. 208pp.

For electronic resource materials (online publications) list as:

Zachary, G.P. Africa plays the rice card. Foreign Policy. May/June 2008 (web-exclusive
story).http:// WWW.foreignpolicycom/stogg/cms. php? story id = 4306. Accessed 26 August 2008.

Tables and Figures
Tables and Figures should be labelled serially using Arabic numerals (e.g Table 1, Table 2, etc; Figure 1, Figure
2, etc.)

Abbreviations
Avoid the use of abbreviations at the beginning of the title, heading or sentence. The following abbreviations with
numerals can be used without spelling out at first use. H, min, s, yr, mo, mm, kg, g, DNA, RNA, cpDNA, dNTP.

Numbers
Avoid the use of figures /numbers at the beginning of a sentence. Write out one through nine unless a
measurement, a designator, or a range (e.g five seeds, 8cm, 3yr, 5-11 flowers)

Ethical matters

The author using experimental animals must seek permission and include a statement that the investigation was
approved by the Ethics Clearance Committee of the researchers’ institution.
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INFLUENCE OF SELECTED CHEMICAL ADDITIVES AND
APPLICATION LEVELS ON BACTERIOLOGICAL SAFETY OF
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ABSTRACT

The study was conducted to investigate the effects of selected chemical additives and their
application levels on the bacteriological safety of chicken breast meat. A factorial experiment
involving four widely used chemical additives (Monosodium glutamate, Sodium nitrate,
Monosodium phosphate and Sodium chloride) and three application levels (1, 2 and 3% w/w)
was laid in in a completely randomized design (CRD). A total of 15 average weight broiler
chickens were slaughtered and cut into primal cuts. Chicken breast meat was collected and each
fresh breast was divided into 10 average sized pieces making a total of 150 pieces. The pieces
was randomly divided into 12 groups, containing 12 pieces representing the treatments for the
study. Each group was administered its treatment specification and grilled using charcoal
griller until the meat is cooked. The proximate, sensory and bacteriological data were collected
and analyzed using the Analysis of variance (ANOVA) in the statistical packages for social
sciences (SPSS) Version 17.0 at 5% using Tukey test. Monosodium glutamate treated samples
at 2% had lower microbial load (128 x 10°) than all other samples. Total microbial load of
chicken breast meat falls within the USDA safety limit for chicken products. The results revealed
that despite chemical treatment, 36 bacteria were isolated from nine (9) genera of bacteria.
According to prevalence, the bacteria include: Bacillus Cereus (22.22%), Staphylococcus
aureus (19.44%), Pseudomonas auregenosa (16.67%), Streptococcus pneumonia (8.33%),
Lacto bacillus  (Strepto) (8.33%) Bacillus anthricia (8.33%), Wrella Shella pneumonae
(5.56%), Bacillus subtilis (5.56%), Bacillus megaterium (2.78%) and Micro coccus (2.78%).
The study concluded that Sodium chloride at up to 3% w/w should be used in the grilled beef
industries since it ensures lower bacteriological load However, the presence of Streptococcus
pneumonia is @ human pathogenic bacterium and it is recognized as a major cause of pneumonia
and meningitis in children and the elderly which may result to health challenges.

Keywords: Chemical additives, bacteriological load, prevalence, chicken breast meat

Introduction grams per 100 grams, chicken breast meat also
Chicken breast meat is an excellent source of it is relatively low in fat, with a favorable fatty
protein, containing approximately 30-35  acid profile USDA (2020). However it is a
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good source of various micro nutrients
including niacin, vitamin B6, and selenium.
Meat is regarded as a valuable food from a
nutritional standpoint, and it is one of the main
components of the daily diet of a significant
percentage of humans. Since the dawn of
human civilization. To address these concerns
and produce high-quality, sustainable, and safe
chicken breast meat products, the poultry
industry can benefit from an understanding of
consumer preferences and concerns (Harvey et
al., 2017).

Chicken meat does not contain the trans fats
that contribute to coronary heart disease, and
can be found in high amounts in beef and lamb.
In Canada, values of 2 to 5 percent have been
reported for beef and as high as 8 percent for
lamb. The World Cancer Research Fund and
others (Bingham, 2006) and Acuff (2006)
clarified the difference between spoilage
organisms and pathogens by stating, “spoilage
organisms will not make you sick, as in
instigating an infection and creating a real
illness.” However, spoilage organisms make
food undesirable. The meat industry works
diligently to prevent, reduce and eliminate both
pathogenic and spoilage bacteria before meat
are delivered to consumers for purchase.
Decomposition brought on by mold, air,
bacteria, or yeast can be slowed by
preservatives. Preservatives not only keep food
fresh but also assist prevent contamination that
can lead to foodborne illnesses like deadly
botulism. (Lucy Bell Young, 2021). Of the
various methods for food preservation,
chemical food preservative is one. Humans
have been preserving food since far before
civilization was established. Evidence really
points to the active usage of sun-drying
methods for food preservation as early as
14,000 years ago in the Middle East and the
Orient. It has long been practiced to chemically
preserve food, especially by using salt to dry
meats and fish. (Young Bell, 2021). Other
preservation processes, such as cooking,
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pasteurization, and irradiation which applies
heat, high energy, or ionizing radiation are
carried out on the food product prior to the
addition of chemical preservatives. The food
product's shelf life can be increased by
destroying germs and fungi by subjecting it to
heat or high energy radiation (Lucy Bell
Young, 2021).

Poultry raw meat is a perishable and nutritious
food and its high moisture content favors
bacterial growth and leads to deteriorative
changes. Bacterial contamination and lipid
oxidation reduce the quality and stability of
chicken meat and ultimately result in social
health concern. The overuse of antibiotics in
poultry production has contributed to the
development of antimicrobial resistant
bacteria, making it challenging to control
microbial growth. (Kondjoyan and
Portanguen, 2008). Therefore this study was
carried out to assess the effect of chemical
additives applied at different levels on
microbial safety of chicken breast meat;

Materials and Methods

Study area

The study was conducted in the Animal
Science laboratory of the Kebbi State
University of Science and Technology Aliero
(KSUSTA). Aliero Local Government Area
was created in November 1996. Aliero is a
town northern Nigeria Kebbi State. Located in
the southeast of Kebbi State 12°16°42”N
4927°6”E and it is located at 42 kilometers
South - East of Birnin - Kebbi and it covers a
total of 167 square kilometers with total
number of population over 65,973 according to
the estimated figure of 2006 census exercise.
The federal roads that link Sokoto to Kebbi
passes through the area to Jega up to Niger
State . This road divided the town into South
and North. Aliero shares common boundaries
with Sabiyal district in the North, Jega in the
west, Tambuwal in the east and it boarded with
Gehuru District in the south. The climate
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condition has always been on the average
temperature of 40°C while the annual average
rains rate is 25 inches which normally starts at
the middle of the year i.e in the month of May
and end mid of September or October the same
year. The area is Savannah vegetation, it
witness two major seasons dry and rainy
season. The rainy season start from May to
October and the dry season start from
November to January which is characterized
by heavy fog and dust as well as extreme cold.
The topography of Aliero is at and slightly
with compact stony brown soil.(NPC,2024)

Study Plan

The study was conducted to determine the
microbial safety of chicken breast meat
processed with different chemical additives
and their application levels. The objectives
were to assess the microbial load, isolation and
biochemical characterization to identify
bacteria species present in the samples.

Treatments and Experimental Design

The study was a factorial experiment involving
four widely used chemical additives
(Monosodium  glutamate, Sodium nitrate,
Monosodium phosphate and Sodium chloride)
and three levels of application (1, 2 and 3%
w/w) laid in a completely randomized design
(CRD) giving 12 treatment combinations. The
treatments were replicated 12 times.

Preparation of samples

A total of 15 average weight broiler chickens
were used, the birds were slaughtered and cut
into primal cuts. Chicken breast meat was
collected and each fresh breast was divided
into 10 average sized pieces making a total of
150 pieces. The pieces were randomly divided
into 12 groups, containing 12 pieces
representing the treatments for the study. Each
group was administered its treatment
specifications and grilled using charcoal griller
until the meat is cooked. The grilled meat
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samples were then kept separately for further
analysis.

Experimental Procedures

Determination of Bacteriological Load

For determination of the total viable count,
first serial dilutions were prepared from 1 mi
of the sample and 9 ml of tryptone water
(APHA, 1992). Then, 0.1 ml of each dilution
was surface plated onto a previously prepared
plate count agar and distributed onto the entire
surface of the medium using a plastic spreader.
The plates were incubated for 24-48 h at 37 °C.
Following incubation, the colonies of bacteria
grown on plate count agar were counted using
a colony counting chamber. Those plates
showed a colony count between 30 and
300 CFU were considered as statistically
reliable and accurate for microbial load
counting (Eby (2021). The number of distinct
colonies on each plate was counted as Colony-
forming unit (CFU) per ml of sample volume
and was calculated by using the dilution factor
of its concentration and converted to logl0
CFU/cm? values. Mean values of total viable
counts in logl0 CFU/cm? of replicates were
determined and reported as mean standard
deviation (Swanson et al. (1992) of Petri
dishes containing samples was done at an
appropriate temperature of 37 °C for 24-48 For
the purpose of isolation and identification of
bacterial species, swab samples from meat
contact surfaces of butcher shops were
cultured on nutrient agar and blood agar
(general media), mac Conkey agar, mannitol
salt agar, and brilliant green agar as differential
and selective media (ISO/TS (2009). The
spread plate method was used for sample
inoculation Atlas et al. 1995, whereas
incubation duration (Ercolini et al. (2009).
Colony morphology on the plates was
observed and colony sub-culturing was done to
obtain pure colonies for biochemical testing.
Well-isolated  colonies  were  carefully
examined microscopically for bacterial
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characteristics such as shape and color. Gram
staining, as well as an appropriate biochemical
test such as lysine, Triple Sugar-Iron, catalase,
motility, indole production, and citrate
utilization, were performed following the
standard protocol Oyeleke and Magna, 2008.
The isolates were identified by comparing their
morphological and biochemical characteristics
with standard reference organisms of known
taxa, as described by Bergy’s manual for
determinative bacteriology Vos et al. 2009.

Data Analysis

The data collected for bacteriological analysis
were analyzed using the Analysis of variance
(ANOVA) in the statistical packages for social
sciences (SPSS) Version 17.0.  Significant
means were separated at 5% using the Tukey
test. Bacteriological results were expressed as
CFU/qg.

Results and Discussion

Total Viable bacterial count from Chicken
Breast Meat Cured with Different Levels of
Chemical Additives

The result in Table 1 shows the total viable
bacterial count indicate that all microbiological
test carried out indicated that there is
significant difference (p<0.05) in the chicken
breast meat. However, monosodium glutamate
was found to have higher log (128x10 )
followed by monosodium phosphate (124x10 -
%) and sodium nitrate has the least with (15x10
). However all the microbial load of chicken
breast meat falls within the USDA safety limit
for chicken breast meat. However, Asmara et
al. (1994) who reported TVC in raw chicken
meat in the range of 6.55 -7.15.log10cfu/g. The
recommended microbiological standard for
raw meat was in the range of 10° — 107
logl0cfu/g. The results of the study are in
agreement with Chaiba et al. (2007) who
reported the presence of Staphylococcus spp.
and Salmonella spp. in raw chicken meat. The
presence of such high microbial counts can be
attributed to improper handling of raw chicken
products and inadequate storage conditions
(Jay et al, 2005).

Table 1 Total Viable Bacterial Count from Chicken Breast Meat Cured
with Different Chemical Additives

Meat Tvclg Tvclg Total Mean Cful/g USDA
samples 10* 10°

MSG 1%  NA 95X10° 95 95 95.0 x 10°  Acceptable
MSG 2% NA 128X10° 128 128 128-x 10° Acceptable
MSG 3%  200X10* 100X10° 300 150 150-x 10°  Acceptable
SNT 1% NA 63X10° 63 63 630 x 10° Acceptable
SNT 2% NA 21X10° 21 21 21.0x 10°  Acceptable
SNT 3% 175X10* 15X10° 190 95 95.0 x 10° Acceptable
MSP 1% NA 31X10° 31 31 31.0x10°  Acceptable
MSP 2% NA 48X10° 48 48 48.0 x 10° Acceptable
MSP 3% 87X10% 124X10° 211 1055 105.5x10° Acceptable
SCL 1% NA 68X10° 68 68 68 x 010° Acceptable
SCL 2% NA 55X10° 55 55 55.0- x 10°  Acceptable
SCL 3% 203X10* 76X10° 279 139.5 139.5-x10° Acceptable

MSG = Monosodium glutamate

SCL = Sodium chloride
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MSP = Monosodium phosphate
SNT = Sodium Nitrite



JANUARY, 2025: Volume 1, Issue 1
p-ISSN: 1595-5776

BB JOUSRNIA T, OV AGIRICUTTUIRE, ANIY NATUR AT, SCHNCRS (KA ANS)

Prevalence of Bacterial Isolates Identified
from Chicken Breast Meat Cured with
Different levels of Chemical Additives
Table 2 shows the result for prevalence of
bacterial isolates identified from chicken
breast meat treated with different levels of
chemical additives. Results shows that a total
of 36 bacteria were isolated from nine (9)

genera of bacteria including Bacillus Cereus
(22.22%), Staphylococcus aureus (19.44%),
Pseudomonas auregenosa (16.67%),
Streptococcus pneumonia (8.33%), Lacto
bacillus (Strepto) (8.33%) Bacillus anthricia
(8.33%), Wrella Shella pneumonae (5.56%),
Bacillus subtilis (5.56%), Bacillus megaterium
(2.78%) and Micro coccus (2.78%).

Table 2 Prevalence of Bacterial Isolates Identified from Chicken Breast Meat Treated
with Different Chemical Additives and their Concentration

Bacteria Isolates Prevalence
Frequency Percentage (%)

Bacillus Cereus 8 22.22
Staphylococcus aureus 7 19.44
Pseudomonas auregenosa 6 16.67
Streptococcus pneumonia 3 8.33
Lacto bacillus ( Strepto) 3 8.33
Bacillus anthricia 3 8.33
Wrella Shella pneumonae 2 5.56
Bacillus subtilis 2 5.56
Bacillus megaterium 1 2.78
Micro coccus 1 2.78
Total 36 100

The presence of Bacteria spp in chicken breast
meat identified from all chicken breast meat
sample were 36 bacteria which Bacillus cereus
22.44% with frequency of 8, Staphylococcus
aureus 19.44% with frequency of 7,
Pseudomonas auregenosa 16.67%  with
frequency of 6, Streptococcus pneumonia
8.33% with frequency of 3, Lacto bacillus
(strepto) 8.33% with frequency of 3, Bacillus
anthricia 8.33% with frequency of 3, Wrella
shella pneumonia 5.56% with frequency of 2,
Bacillus subtilis 5.56% with frequency of 2,
Bacillus megaterium 2.78% with frequency of
1 and lastly Micro coccus 2.28% with
frequency of 1. Ten (10) bacteria isolates
identified from chicken breast meat cured with
different chemical additives and twelve
samples were contaminated with a total of ten
(10) bacteria spp. From the result obtained
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from the experiment Bacillus cereus was found
to have the highest prevalence of bacteria
accounting for (22.22%) of the bacterial
population isolated. This has indicated a higher
prevalence of bacterial contamination from the
study area. Followed by Staphylococcus
aureus (19.44%), Pseudomonas auregenosa
(16.67%), and Streptococcus pneumonia
(8.33%) each. However, Beli, et al. (2001)
have revealed a low prevalence of Salmonella
in turkey meat in Albania (8.2%). In Ireland,
Jordan, et al. (2006) have found (3.1%).which
the report show a significance differences with
the current studies.

Conclusion

The results revealed that Monosodium
glutamate treated samples at 2% had lower
microbial load (128 x 10°) than all other
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samples Total microbial load of chicken breast
meat falls within the USDA safety limit for
chicken breast meat, which indicated it was
acceptable with in the consumer. However,
despite chemical treatment, 36 bacteria were
isolated from nine (9) genera of bacteria.
According to prevalence, the bacteria include:
Bacillus Cereus (22.22%), Staphylococcus
aureus (19.44%), Pseudomonas auregenosa
(16.67%), Streptococcus pneumonia (8.33%),
Lacto bacillus  (Strepto) (8.33%) Bacillus
anthricia (8.33%), Wrella Shella pneumonae
(5.56%), Bacillus subtilis (5.56%), Bacillus
megaterium (2.78%) and Micro coccus
(2.78%). The presence of Streptococcus
pneumonia is a human pathogenic bacterium
and it is recognized as a major cause of
pneumonia and meningitis in children and the
elderly which may result to health challenges.
The research finding revealed Bacillus cereus
was found to be more prevalent in all the total
chicken breast meat samples collected and also
the presence of Streptococcus pneumonia is a
human pathogenic bacterium and it is
recognized as a major cause of pneumonia and
meningitis in children and the elderly which
may result to health challenges, Bacillus cereus
was found to be more prevalent in all the total
chicken breast meat samples collected. There
should be enlightenment and awareness to the
public as regarding the quantity of all the
chemical additives that we use in our foods and
meat so that adequate and right proportion of
the chemicals should be used in order not to
exceed the recommended standard set by
World Health Organization (WHO) and United
State Department of Agriculture (USDA) for
guarantee safety of both food and meats for
consumptions.
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