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ABSTRACT

Introduction: Milk handling in the Nigerian informal dairy sector is commonly done
without observing hygienic practices, which is a threat to food safety and public health.
The indiscriminate use of antibiotics in treatment of infections in animals has led to
increasing resistance of pathogenic organisms to commonly used antibiotics. We
determined the bacteriological quality of nono and the antimicrobial resistance of
respective bacterial isolates. Methods: We conducted a cross-sectional study on 300
samples of ready-to-consume locally fermented milk product (nono) sold in the Federal
Capital Territory, Nigeria between June and September 2018. We used a multistage
sampling technique for sample collection. Culturing on appropriate media and
conventional biochemical tests were carried out for identification and isolation of
bacteria of interest while further confirmatory tests were carried out using
Microbact/Mocrogen® kits. Serological test was conducted using Remel RIM™ Latex
to confirm presence of E. coli 0157:H7 sero-group, while Kirby-Bauer disc diffusion
method was used for antimicrobial susceptibility testing. Results: Total Aerobic Plate
Count (£SD) ranged from 5.6 + 1.7 - 7.0 £ 0.4 1og10 cfu/ml while total coliform count
ranged from 5.6 + 0.5 - 6.5 + 0.7 log10 cfu/ml. Out of the 300 samples, 37 (12.3%)
tested positive for E. coli out of which 16% were of the 0157:H7 sero-group while
21(7%) were positive for Staphylococcus aureus. E. coli isolates were found to be
totally resistant to Vancomycin and Methicillin, and almost totally resistant to
Ampicillin (97%) and Tetracycline (95%). Staphylococcus aureus isolates on the other
hand were totally resistant to Oxacillin, Ticarcillin and Amoxycillin. Conclusion:
Total plate counts from this study is above the maximum permissible range of 4.6 log10
cfu/ml. The bacterial isolates showed multidrug resistance varying from 3 to 8 of the
antibiotics used. We recommended health education and awareness creation on
hygiene practices among local milk vendors and advocated for right use of
antimicrobials in animals by veterinarians.
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Introduction

Raw or processed milk is a good growth medium
that supports the growth of several microorganisms
especially bacteria because of its high water content,
nearly neutral pH, and a variety of available essential
nutrients [1, 2]. As a result of the presence of these
nutritional components, milk is an excellent culture
medium for many microorganisms, especially
bacterial pathogens [3]. These microorganisms may
contaminate milk at various stages of procurement,
processing and distribution. There is a constant
challenge to those involved in milk production and
sale to prevent or minimize the entry and subsequent
growth of microorganisms in milk [4]. Bacterial
contamination can generally occur from three main
sources; within the udder, outside the udder and
from the surface of equipment used for milk handling
and storage [5]. This not only reduces the nutritional
quality but also consumption of such milk threatens
health of the society [4, 6].

Food borne diseases are a common and widespread
global problem. Several outbreaks have been
reported as a result of consuming milk that may
appear normal but are in fact contaminated with
large number of harmful bacteria [7]. According to
an analysis by Centers for Disease Control and
Prevention (CDC), between 1993 and 2006, more
than 1500 people in the United States became sick
from drinking raw milk or eating cheese made from
raw milk. CDC has also reported that unpasteurized
milk is 150 times more likely to cause food borne
illness and result in 13 times more hospitalization
than illnesses involving pasteurized dairy products

[8].

E. coli is a commonly used faecal indicator organism.
Its presence in food generally indicates direct or
indirect faecal contamination and a general lack of
cleanliness in handling and improper storage [9]. E.
coli O157:H7 infection is an emerging cause of food
borne illness that causes severe bloody diarrhea,
abdominal cramps and occasionally to kidney
failure. E. coli O157:H7 was first recognized as a
cause of illness in 1982 during an outbreak of severe
bloody diarrhea which was traced to contaminated
hamburgers [10]. Since then, most infections have
come from eating undercooked beef and other foods
of animal origin. An estimated 10,000 to 20,000
cases of infection occur in the United States each
year [11]. Consumers can prevent the infection by

thoroughly cooking ground Dbeef, avoiding
unpasteurized milk, and washing hands carefully.

Staphyloccocus aureus is another bacterium implicated
in food poisoning including milk. It multiplies in
food including milk and dairy products kept at room
temperature. The toxins may be present in
dangerous amounts in foods that have no sign of
spoilage, such as bad smell. Symptoms are nausea,
vomiting retching, stomach cramping and diarrhea.
In more severe cases, dehydration, headache, muscle
cramping and changes in blood pressure (BP) and
pulse rate may occur [11].

With the increase of population of immuno-
compromised persons in Federal Capital Territory
following influx of internally displaced persons,
there is increased risk of diarrhea diseases and other
infections through the consumption of unregulated
milk products [12]. Bacteriological analyses are
critical for the assessment of quality and safety of
milk worldwide but in Nigeria and indeed most parts
of Africa, there is a relative scarcity of data
pertaining to the levels of pathogen in commercially
available milk products and as it were to compound
the situation there is non-enforcement of regulatory
standards where they exist [13]. The Standards
Organization of Nigeria (SON) stipulates that Total
Aerobic Plate Count for milk meant for human
consumption should not exceed 50,000/ml (4.6
logioctarm)  [14] which aligns with Codex
Alimentarius Standards (<5.0 logioctu/m) [15] and
similar to Standard set by the Kenyan authorities
(4.3 logioctum) [16]. A large percentage of milk is
retailed directly to consumers by small-scale traders,
including hawkers with virtually no quality control
at all levels. In Nigeria, the Fulani and Hausa
speaking tribes locally process cow milk in its raw or
boiled form into products like Nono,
Kindrimo and Manshanu [6] and the process of
preparing this milk product gives a lot of concern
because of the unhygienic practices, especially the
quality of water used, the processing and retailing
environments. This study is therefore aimed at
bacteriological analysis of locally fermented cow
milk product (Nono) sold in retail outlets in the
Federal Capital Territory to determine the bacterial
load, to isolate the contaminating bacteria of interest
(E. coli and Staphylococcus aureus) and assess the
antibiotic sensitivity of the bacterial isolates. The
objectives of study were to determine the
bacteriological quality of locally fermented cow milk
product (Nono) sold in retail outlets; to quantify the
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prevalence  of Escherichia  coli and Staphylococcus
aureus from the samples; to determine what
proportion of isolated Escherichia coli that is of the
0157:H7 sero-group and to determine antibiotic
sensitivity of the bacterial isolates to commonly used
antibiotics.

Methods

Study setting, design and sample size

The Federal Capital Territory is made of six area
councils - Abaji, Bwari, Kwali, Kuje Gwagwalada
and Abuja Metropolitan Area Council (AMAC).
Each of the area councils has an administrative
headquarters and is governed by elected officials.
The area houses the countries administrative capital
with almost all the headquarters of important
government Ministries, Departments and Agencies
located with the area. It is largely a cosmopolitan
area with all tribes and people represented. It still has
a sizeable proportion of the locals on the outskirts of
the territory.

The area is a rapidly developing with a lot of
construction works ongoing all-round the year.
Around these construction sites and in many other
areas in the sites there are small retail shops set up to
meet the needs of the workers, and other people that
have visited for different purpose.

We conducted a cross sectional study among
selected vendors of locally fermented cow milk in the
Federal Capital Territory, Abuja, Nigeria. Using
Lemeshow & Lwanga formula for cross sectional
studies [17], a sample size of 300 was obtained after
adjusting for 10% non-response rate.

Sampling Technique

We used multi-stage sampling technique to select
samples for the study. In the first stage, two districts
were selected by balloting from each Area Council
from the list of the districts in each district. In stage
two, five catchment areas were selected from each
district by balloting giving a total of 60 catchment
areas. In stage three, in each catchment area,
five nono samples were collected from the vendors as
they arrived the retail outlets giving a total 300
samples.
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Specimen Collection Methods and Analysis

A total of 300 raw milk samples (about 25ml each)
were collected at selling points into sterile corked
plastic tubes and labeled appropriately with date and
time of collection recorded and an identification
number assigned to each sample. Samples were
placed in separate sterile plastic bags to prevent
spilling and cross contamination and stored in a
cooler with frozen ice packs before being transported
in an unbroken cold chain (4+2°C) to the Bacterial
Zoonoses Laboratory of the Department of
Veterinary Public Health and Preventive Medicine,
Ahmadu Bello University Zaria, for Laboratory
analysis.

Laboratory Analysis

Total aerobic plate count and total coliform count
were carried out using nutrient agar and MacConkey
agar (Oxoid) respectively while EMB and MSA were
used for isolation ofE. coli and Staphylococcus
aureus respectively after culturing at 37 °C for 18 to
24 hours. Media used for biochemical analysis
included: Triple sugar iron (TSI) agar, Sulphur
indole motility (SIM) medium, urea agar base +40%
urea solution, Simmons citrate agar and Methyl red-
Voges Proskauer medium.

The Dbacteria were identified by colonial
characteristics, Gram'’s staining differential and
selective media, Sugars and conventional
biochemical tests [18]. Further confirmation was
carried out with Microbact and Microgen Kits for F.
coli and Staphylococcus aureus isolates respectively.
The Microbact (for E. coli isolates) and Microgen
tests (for Staphylococcus aureus isolates) were carried
out according to the Manufacturer's instructions
(Oxoid Ltd). Serological test was conducted using
Remel RIM™ E. coli O157:H7 Latex Test to identify
the percentage of the F. coli isolates that are of the
serogroup O157:H7. Test includes 3 latex reagents
coated with a different antibody: one against E.
coli serotype O157, another against E. coli serotype
H7, and the third with normal rabbit globulin, to
serve as the control. Agglutination confirms
presence of E. coli O157:H7. No agglutination
indicates the test isolate is not E. coli O157:H7 while
Control Latex reagent identifies non-specific
agglutination.
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Determination of Antimicrobial Susceptibility
Pattern

Antibiotic sensitivity test was carried out using the
Kirby-Bauer disc diffusion method (Bauer et al.,)
[19]. The isolates were sub-cultured on selective
media. The overnight culture broths were adjusted to
match 0.5 Mc Farland turbidity standard. Then the
prepared Mueller Hinton agar were swabbed and
allowed to stand for 10 minutes. Antibiotics were
applied on the swabbed Mueller Hinton agar plates
using antibiotic dispenser machine, then incubated
at 37°c for 24 hours.

The zones of inhibition were measured in mm using
a transparent ruler. Results were interpreted using
Interpretive  Standards of the Clinical and
Laboratory Standards Institute (CLSI), 2008 Edition
[20] and also to classify the various antimicrobials
tested as resistant (R), intermediate (I) or sensitive
(S) based on diameter of zones of inhibition
measured to the nearest millimeter. Multiple
antibiotics resistance was defined as resistance to
three or more classes of antimicrobial agents.

Ethical Clearance

Ethical clearance was obtained from the Ethics
Committee, Federal Capital Territory Health and
Human Services, Abuja with approval number:
FHREC/2017/01/53/16-06-17

Data Analysis

Data were analyzed using Excel and SPSS Software

packages and results presented in frequencies,
proportions and charts.

Results

The mean log Total Aerobic Plate Count (TAPC),
(£SD) ranged from 5.6 £1.7 log10 cfu/ml (AMAC)
to 7.0 £ 0.36 logl0 cfu/ml (Kuje). The mean log
Total Coliform Count (TCC) ranged from 5.6 + 0.5
to 6.5 = 0.7 logl0 cfu/ml Table 1. The overall
prevalence of pathogenic E.coli was 12.3% and 7%
for Staphylococcus  aureus. The prevalence of
isolated E.  coli (3.67%) was higher in the
Gwagwalada area councils than other area councils
and least in Abaji area council (1%). The prevalence
of S. aureus was highest in Kwali area council (2.3%)
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and least in Kuje area council (1%). All the samples
contained microbial counts (Total aerobic plate
counts and Total Coliform counts) above the
maximum permissible of 4.6 log10 cfu/ml.

Of the 300 samples evaluated, (after plate
culturing/incubation at 370c for 24 hrs), 104 (34.7%)
were positive for E. coli (Green metallic sheen on
EMB Agar) while 83 (27.7%) samples showed the
characteristic golden yellow growth
of Staphylococcus colonies on MSA medium Figure
1: Antimicrobial susceptibility pattern of E. coli
isolates from Nono - fermented milk product sold in
FCT, Abuja.

Isolation and Characterization of E.
coli and Staphylococcus aureus

At first culturing on appropriate media, 104 and 83
samples  were  positive for E.  coliand S.
aureus respectively. When subjected to Conventional
Biochemical and Sugars tests, 54 isolates were
confirmed to show typical E. coli reactions while
only 25 tested positive for Staphylococcus aureus.
(These were taken as presumptuous isolates).
Further confirmatory tests with
Microbact™/Microgen™ Systems for E. coli and S.
aureus respectively, yielded 37 (12.3%) positives
for E. coli and 21 (7%) for Staphylococcus aureus Table
2.

Isolation of E. coli 0157:H7

Result of serological test (Remel RIM™E.
coli O157:H7 Latex) showed that 16 (43%) of the
37 E. colibelonged to the 0157:H7 sero-group by
testing positive to the latex agglutination test. This
constitutes 5.3% of the total survey sample
(contaminated by E.coli 0157:H7).

Result of Antimicrobial sensitivity tests

Among the 13 antibiotics used for antibiotic
susceptibility test, the E. coli isolates were found to
be totally resistant to Vancomycin (100), Cefixine
(100%), Methicillin (100%), Ticarcillin (100%) and
almost totally resistant to Ampicillin (97%) and
Tetracycline (95%). Staphylococcus aureus isolates on
the other hand were totally resistant to OxaciFllin
(100%), Ticarcillin (100%) and Amoxycillin (100%).
All (100%) of the isolates - bothE.
coli and Staphylococcus  aureus showed multi-drug
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resistance varying from 3 to 8 of the
antibiotics Figure 2, Figure 3. In terms of
susceptibility, the E. coliisolates were totally

susceptible to Azithromycin (100%), and Nalidixic
acid (100%) but not totally susceptible to Imipenem
(91.8%) while Staphylococcus aureus isolates were also
100% susceptible to Kanamycin, Gentamycin and
Imipenem respectively.

Discussion

Our study showed that the bacteriological level of
locally fermented milk in the Federal Capital
Territory, Nigeria is above the standards set by
Codex Alimentarius on fermented milk products
[15] as well as the maximum permissible bacterial
count recommended by the Standards Organization
of Nigeria (SON)[14] and also above the European
Commission Standard [21]. Greater levels of
bacteria and coliform counts such as those reported
here have been reported in different places in
Tanzania [22] and in other African countries [23].
The short-term solution for consumers at this
moment is continuation of boiling milk before
consumption and avoidance of taking raw milk
traditionally processed products such as fermented
milk, ghee, and local yoghurt. Concerns of
consumers being exposed to different forms of milk
hazards and associated risks have been reported
regularly in the last two decades [24]. Evidences
gathered in this study indicate that contamination
and nutritional risks through consumption of
unpasteurized milk remains a reality in our
environment - Abuja, and Nigeria in general
especially pertaining to the isolation
of E.coli 0157:H7 which causes bloody diarrhea and
other complications such as hemolytic uremic
syndrome (HUS) leading to acute renal
failure. Staphylococcus aureus on the other hand
produces enterotoxins and has many ill effects on
humans including, for example, infertility in males
and females [25] and has been associated with
mastitis in animals [26]. E.coli species reported in
high numbers in many countries represent a threat to
food safety and are mainly contributed by fecal
contamination from ruminants [27]. Although E.
coli is frequently occurring organisms in milk and its
products, the incidence of the pathogenic species
of E. coli itself in milk and milk products as a possible
cause of food borne disease is becoming a matter of
public health concern.
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The high levels of the bacterial load in the milk as
seen from this study may be attributed to unhygienic
practices during milking of cows and in the process
of preparation up to the point of sale of the milk
product by the vendors. This finding of high
possibility of bacterial contamination is in agreement
with Fka and Ohaba [28], who observed that the
vendors who produce and market this locally
fermented milk (nono) do not observe any standard
hygienic procedures in the preparation of this
product and that the failure of most of these handlers
to pasteurize their milk also results in high TAC as
pasteurization reduces the microbial load of food to
safer levels.

Aerobic count which indicates microbial quality of
food products is useful as an indicator for the food
quality and shelf life (Pianetti et al, 2008). The
overall TAC level observed in this study was lower
than the mean log bacteria counts by Makut ez al., in
Keffi, Nasarawa State, Nigeria [6]. Lawan et
al. (2012) reported slightly lower counts in raw milk
from two dairy farms in Zaria, Nigeria as 5.70 and
6.04. Ogbonna et al [29] reported an overall mean of
5.34 from raw milk in Maiduguri while Laba and
Udosek [30] reported a range of 6.04 - 6.41 for raw
milk in Ilorin, Nigeria. Tamba et al., (2016) [31]
reported a higher mean value of 7.22 in fermented
milk from Zaria, Kaduna State, Nigeria. Okonkwo
(2011) [29] reported a range of log 0 to 8.9 TAC for
fermented milk from different markets in Maiduguri,
Nigeria. This finding partly disagrees with
Egwaikhide et al. (2014) [32] who reported mean
TAC as low as 3.48 to TNTC for fermented milk
(nono) consumed within Kaduna, Nigeria.

The results of the serological test conducted using
Remel RIM™ Latex Test which showed that 5.3% of
the samples were contaminated by E. coli 0157:H7 is
similar to the work of Reuben et a/; (2013) [33] who
reported an E. coli 0157:H7 prevalence of 4.5%
in nono milk in Nasarawa State, Nigeria. Milk
contamination to unacceptable levels in other studies
and in this present study can be attributed to the fact
that poor hygienic practices and poor management
systems are common among the milkers as well as
the retailers in virtually all parts of the country. Poor
hygiene practices by milk handlers leads to the
introduction of pathogenic microorganisms into the
milk [28].
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On the problem of drug resistance, both E.
coli and Staphylococcus aureus isolates showed multi
drug resistance to commonly used antibiotics. This
result is in agreement with the findings by other
researchers, who reported multidrug resistance
among E. coli isolates. Worthy of mention is the
development of resistance of E. coli to Imipenem to
which it is known to be susceptible. This result can
be attributed to the indiscriminate administration of
antibiotics especially of sub therapeutic doses which
renders the organisms’ drug-tolerant while drug
residues in milk also makes consumers drugs tolerant
especially when the withdrawal time before
slaughter is not observed in food animals. Evidence
has been found which indicates that resistant strains
of pathogens can be transmitted to humans through
food [34]. Results from this study indicate that
Azithromycin), Nalidixic Acid and Imipenem, are
the drugs of choice for E. coli, since none of the
isolates was resistant to them. Cephtazidine was also
effective (70%) against E. coli pathogens which is
slightly lower than (80%) recorded in a study by
Reuben et al, (2013)[35]. Staphylococcus
aureus isolates were totally resistant to Amoxycillin,
Oxacillin and Ticacillin while on the other hand they
were susceptible to Kanamycin (100%), Gentamycin
(100%), Imipenem (100%), Nalidixic Acid (90%)
and Chloramphenicol (86%) respectively. Thus,
veterinarians and clinicians alike should prioritize
the use of these effective drugs in treating
Staphylococcus infections in animals and humans as
the case may be while avoiding those to which the
organism has developed resistance.

The public health significance of these findings is
that antimicrobial resistant E.  coli (especially
O157:H7) and S. aureus from 'nono' (or dairy
animals) may colonize the human population via the
food chain, contact through occupational exposure,
or waste run off from 'nono' production facilities to
the neighborhood. Indiscriminate use  of
antimicrobials among livestock producers and
marketers in Nigeria could also be responsible for the
resistance pattern obtained in this study.

This is in agreement with the finding of Olatoye
(2010) [36], which recorded a high level of
tetracycline resistance of 91.4% among isolates of E.
coli O157:H7. In Malaysia, Al Haj (2007)[37] also
observed high resistance to tetracycline (81.4 %)
while Shitandi (2001) also obtained high resistance
to penicillin (72%) and to Tetracycline (57.9%) [35].
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The high level of resistance of tetracycline obtained
in this study may be as a result of it being the most
commonly available antibiotic used as growth
promoter and routine chemoprophylaxis among
livestock in Nigeria. This is worrisome considering
that tetracycline is a first line drug in Nigeria, and as
in most developing countries, people with
gastrointestinal infections readily purchase it across
the counter for self-medication or treatment of
animals. In addition, the high prevalence of
resistance of E. coliisolates to Vancomycin,
Ampicillin, Methicillin, Tcacillin and Cefixime is of
importance from the view point of medical and
veterinary practice in Nigeria. This could be a
reflection of use and misuse of these antibiotics in the
society.

Conclusion

This study has shown the overall bacterial load of
fermented cow milk sold in the FCT, Abuja are of
poor quality and are contaminated by pathogenic E.
coli and Staphylococcus aureus bacteria. This may be
attributed to lack of effective sanitary precautions
and less careful handling procedures during milking
process and nono production. The use of traditional
milking methods also exposes milk to pathogenic
bacteria found in cow udders and probably on the
hands of the milkers who may have come in contact
with faeces of the cows or that of their young
children. The unhygienic environmental conditions
where nono is marketed may have also contributed
to its contamination.

The development of antimicrobial resistance by the
bacteria pose a major challenge in both human and
animal medicine because these drugs are commonly
used in the treatment of human patients and in
veterinary practice and antibiotic resistance can be
developed through consumption of unpasteurized
milk contaminated by these bacteria. This finding is
not surprising as population have easy access to
various antibiotics at any drug store without
prescription from a medical or veterinary
practitioner.

The detection of E. coli and Staphylococcus aureus in
locally-fermented milk ('nono") sold in the Federal
Capital Territory, Nigeria suggests that 'mono'
consumption has potential health risks to consumers
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in the Territory. The data suggest that the
indiscriminate use of these antibiotics whether
therapeutically in human and veterinary medicine or
as prophylaxis in the animal production, is a key
driving force in the selection of antimicrobial
resistance by these pathogens. It is therefore
recommended that: Public Health Department of the
MFCT and the Area Councils should educate all
vendors of locally processed milk products within
the FCT on the necessity of hygiene in the
fermentation, proper handling, transportation, and
adequate covering of their products to minimize
contamination by ubiquitous microorganisms. Area
Council Health Authorities should set up systems to
periodically collect samples of this product (nono)
for laboratory testing to ensure that the bacterial load
is within the acceptable limits for human
consumption and regulations pertaining to
prohibition of purchase of antibiotics used by both
humans and animals, over the counter without
doctor's prescription should be enforced in the
country, Nigeria.

‘What is known about this topic

Capital Territory of Nigeria was determined
and found to be below the minimum
standard recommended by the Standards
Organization of Nigeria and 5.3% of the
tested samples were contaminated by E.
coli 0157:H7 similar to the work of Reuben et
al carried out in Nasarawa State, Nigeria.

e The antimicrobial resistance by the isolated
bacteria in this study to commonly used
antibiotics in human patients and veterinary
practice pose a major challenge. Thus
veterinarians and clinicians alike should
prioritize the use of these effective drugs in
treating Staphylococcus and E.  coli infections
in animals and humans as the case may be
while avoiding those to which the organism
has developed resistance.
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Table 1: Mean Value of Bacterial Load of fermented milk samples
Location No. of n TAC(Logiecfu/ml) TCC(Logiocfu/ml)
Samples (%) (%)
tested
AMAC 50 50 5.6 £1.7 59+0.5
Gwagwalada 50 47 6.4 £0.6 5605
Kuje 50 48 7.0 £04 6.1+0.6
Kwali 50 46 6.9 £0.5 6.4+0.8
Bwari 50 47 6.6 1.5 6.5+0.7
Abaji 50 47 6.3 14 6.2+0.3
Overall 300 285 6.5 1.2 6.1 £0.16
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Table 2: Occurrence of E. coli and Staphylococcus aureus in locally-fermented milk
(Nono) in the Federal Capital Territory, Abuja
E.coli isolates S.aureus isolates
Area No.(%)of No.(%) No.(%)of No. (%) of
Council Samples of Samples Positives
Positives
AMAC 50 (16.7) 8 (2.6) 50 (16.7) 2(0.67)
Gwagwalada 50 (16.7) 11(3.6) 50 (16.7) 5(1.67)
Kuje 50 (16.7) 4(1.3) 50 (16.7) 3(1)
Kwali 50 (16.7) 5(1.6) 50 (16.7) 7(2.3)
Bwari 50 (16.7) 6(2.0) 50 (16.7) 2(0.7)
Abaji 50 (16.7) 3(1.0) 50 (16.7) 2(0.7)
Total 300 (100) 37 300 (100) 21 (7)*
(12.3)*
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Figure 1: Antimicrobial susceptibility pattern of E. coli isolates from Nono - fermented milk product sold
in FCT, Abuja
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Figure 2: Antimicrobial susceptibility pattern of Staphylococcus aureus isolates from
Nono - fermented milk product sold in FCT, Abuja
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Figure 3: Bacterial load of 300 fermented milk samples taken from retail outlets in the Federal

Capital Territory, Abuja
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