MICROBIOLOGICAL EVALUATION OF ROASTED
CHICKEN SOLD IN KEFH METROPOLIS

Makut, M.D. and Nsemoh, H. E.
Microbiology Unit, Department of Biological Sciences, Nasarawa State University, Keffi, Nigeria

Abstract: Microbial evaluation of roasted chicken sold in Keffi metropolis was
investigated. Samples of the roasted chickens were collected in triplicates from seven
different sales locations for an assessment of their microbiological qualities. Spread
plate technique was employed for the isolation of the microorganisms following serial
dilution of the samples. The hands of the vendors preparing and selling the roasted
chickens were also swabbed for isolation of microorganisms. The microbial load on the
roasted chicken examined ranged from 13 x 10° to 3.7 x 10° cfu/g, whereas the
microbial load on the sellers' hands were in the range of 3.4 x 10°to 7.4 x 10° cfu/ml.
Escherichia coli, Staphylococcus spp, Klebsiella spp, Salmonella spp, Shigella spp and
Aspergillusfumigatus were the microbial species isolated from both the roasted chickens
and the sellers' hands, respectively. The counts of A. fumigatus were lowest while those
of Staphylococcus spp were highest in both the roasted chicken and the sellers' hands
respectively. However, with respect to occurrence in the different locations studied,
Staphylococcus spp had the highest percentage occurrence of 85%, followed by A.
fumigatus which had 71%, while E. coli and Salmonella spp had the least (43%)
respectively. The results generally revealed that sellers' hands had higher microbial
counts than the roasted chickens. The findings of this investigation are of immense
public health significance especially to the consumers of roasted chickens in the Keffi
metropolis. The presence of pathogens and E. coli, an indicator of feacal contamination,
can render food unsafe for human consumption. Thus, the roasted chickens sold in Keffi
potent a health risk to its consumers.
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prepared either as roasted chicken or fried

INTRODUCTION chicken or chicken pepper soup (Smith,

( :hicken meat, siply called “chicken’
is a type of poultry meat consumed
by humans, due to its relatively low

cost, chicken is cone of the most widely
consumed meat in the world. Nearly all
parts of the bird can be used for food, and
the meat can be prepared for consumption
in much different ways in different
communities which is popularly

*Corresponding author:
makmalarin@yahoo.com; Makut, M.D
Capyright @ 2015 Nigerian Society for Micrabiology

2007). -

Roasted chicken is a popular meat
product in West Africa which is prepared
with fresh chicken that is garnished with
hot spices and then roasted over fire.

Roasted chicken is a delicacy in most
parts of Nigeria. Chickens raised
specifically for meat are called broilers
which are typically purchased at a very
young age and then nurtured to maturity,
and subsequently butchered after 8 - 12
weeks (Jango-Cohen, 2005).

Roasted chickens as sources of food
are frequently involved in food illnesses
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because they provide an ideal medium for
the growth of disease-causing
microorganisms. Mckane and Kandel (1996)
assert that the high rate of roasted chicken
consumption could be responsible for the
periodic outbreak of diarrhea and other
gastroenteritis amongst the roasted chicken
consumers.

Roasted chickens can be
contaminated by microorganisms from
many different sources, especially from the
ingredients used and also from exposure to
dust-laden air. Hinton ef al. (2004) reported
that during processing there may be a ten
fold increase in the microbial counts of the
skin of chicken carcasses. Some of these
increases are due to contaminated scald
water (hot water or steams used in the
removal of feathers and hairs from the
carcasses of chickens) and  direct
contamination from human handlers. The
equipment used in processing the chicken
also play a role in contaminating the
carcasses (Hinton ef al,. 2004). At every stage
of the processing operation there is an
ample opportunity for microbial
contamination (Bibek, 2001).The quality of a
roasted chicken is greatly influenced by the
quality of the ingredients used (Hinton et
al, 2004). Although ingredients do
constitute a small part of the total roasted
chicken, they however add substantial
numbers of microorganisms.

Chicken processing equipment such
as knives, cutting boards and bins are major
sources of contamination of the roasted
chickens (Alcamo, 1994). The equipment
used may be cleaned and sanitized, but
usually not sterilized, and the potential for
microbial build-up on the equipment is
enhanced if food residues are visible on
equipment (Rodes ef 4., 2001).

Contamination could result from
humans handling foods after using the
lavatory without properly washing their
hands, touching the raw and roasted meat
and also during preparation of vegetables
and spices, especially when hands are not
properly washed. The handler’s cloths or
aprons are alsp a source of contamination

especially when handlers use them to wipe
their hands between tasks (Patel ¢t al., 2002).

Microorganisms may also come
from the water used in washing hands by
the chicken sellers during processing and
after roasting and these may include
spoilage, Coliforms and pathogenic species
(Bibek, 2001). This investigation was aimed
at  determining the  species of
microorganisms associated with roasted
chickens sold in Keffi metropolis.

MATERIALS AND METHODS
STUDY AREA

The study was carried out in Keffi, a
fast growing cosmopolitan town; Nasarawa
State, North Central Nigeria. The town is
about 68 km away from Abuja (the Federal
Capital Territory) and 128km from Lafia
(the state capital of Nasarawa State). Keffi is
located on latitude §°5 North and longitude
7° 5" East, and situated on an altitude of
850m above sea level (Akwa et al., 2007).

SAMPLE COLLECTION

Samples were aseptically collected in
triplicates from each of the seven different
focations within the Keffi town. The
samples were collected in a sterile
aluminum  foil and  immediately
transported to the laboratory in an pack
cooler within 15 minutes for analysis. The
hands of human handlers before and after
roasting the chickens as well as the knives,
containers, and the water used for washing
carcasses were swabbed in triplicates using
swab sticks prior to usage and these were
immediately transported to the laboratory
where to be analyzed microbiologically.

ISOLATION AND IDENTIFICATION OF
BACTERIA ISOLATED FROM SAMPLES

Standard aerobic plate count using
spread plate methods as recommended by
{Sanders, 2012) were used for the
determination of aerobic microbial count. A
five-fold serial dilution of each sample was
made and plated out on Aerobic Plate Agar
using spread plate technique. The plates
were incubated at 35°C for 24 h. The
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average microbial loads from the roasted
chicken samples were expressed in Colony
Forming Unit per gram (cfu/g) while
samples from the chicken sellers hands
obtained from the different locations were
expressed as Colony Forming Unils per
milliliter (CFU /mil) of the diluents (Distilled
water) used.

The media used for isoclation and
cultural characterization of the isolates were
Nutrient Agar, Salmonella-Shigella Agar,
Mannitol Salt Agar, MacConkey Agar and
Potato Dextrose Agar. Plates were
incubated at 35°C°C for 24hrs for the
isolation of bacteria. However the Potato
Dextrose Agar was incubated at 30°C for
4days (96 hours) for the isolation of fungi
(Nester ef al., 2007). The isolates were
further characterized morphologically and
biochemically using standard methods
(Holt, 1994; Cheesbrough, 2008).

STATISTICAL ANALYSIS

Proportions  using  percentages,
computation of averages and standard
deviations of microbial counts as well as

correlation analysis were carried out using
statistical package for social sciences (SPSS)
software {version 20.0] (5PSS, 2012).

RESULTS

Table 1 shows the Total Aerobic
Microbial Counts (cfu/g) from Roasted
chickens and hands of sellers at the different
locations of Keffi metropolis. The microbial
counts from roasted chickens ranged from
2.2 x 105 to 3.7 x 105 cfu/g, while the counts
from the sellers hands’ ranged from 3.4 x 105
to 7.4 x 105, Table 2 shows the bacterial and
fungal species isolated from the roasted
chickens and hands of seflers with their
respective microbial counts. The bacterial
species isolated were Salmonelia, E. coli,
Shigella, Klebsiella and Staphylococcus, while
the only fungal species isolated was
Aspergillus fumigatus. Table 3 shows the
frequencies of occurrence (percentage) of
microbial isolates from roasted chickens’
vis-1-vis locations. They were Salmonella spp
{23%), E. coli (42.9%), Shigella spp. (57.1%),
Klebsiclla spp (57.1%), Staphylococcus spp.
(85.7%) and Aspergillus finmigatus (71.4%).

Table 1: Total aerobic microbial counts (cfu/g) from roasted chickens and sellers” hands from

the
different locations

Location Microbial Counts
Roasted Chickens (cfu/g) _Sellers Hands {cfu/mi}

GRA 3.7 X105 £ 0.21 5.2 X105+ 2.60

NKH ' 24 X10° £1.01 34 X105 £1.20

AKD 32X10°+032 53 X105 £2.00

AKW 1.3 X 105 £ 0.10 34 X105 £0.11

EP 22 X105 £ 0.22 4.3 X 10° £0.22

YA ' 2.6 X 10° +0.21 6.6 X 105 + 3.33

RA | _ 28 X105+ 021 7.4 X 10° +7.37

Keys: GRA - Government Reserved Area; NKH - New Keffi Hotel; AKD - Angwan Kadae,
AKW - Angwan Kwara; EP - Emir Palace; YA - Yara; RA - Round About
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Table 2: Microbial Counts (cfu/g) of Isolates from Roasted Chickens and Sellers Hands at

Different Locations

Isolates Microbial counts

Roasted chickens (cfu/g) Sellers hands (cfu/ml)
Salnionella spp. 6.30 X 105 +14.23 745 X 105 + 1245
E. coli. 480 X 10°+ 7.20 423 X105+ 3.12
Shigella spp. 7.53 X 105 +8.70 7.22 X105+ 5.12
Klebsiella spp. 6.15 X 105 + 1.53 7.23 X105 + 4.11

Staphylococcus spp.

Aspergillus fumigatus

790 X105 +153
3.24 X 10° £ 1.53

8.34 X105 +2.12
790X 103+ 1.12

Keys: GRA - Government Reserved Area; NKH - New Keffi Hotel; AKD - Angwa Kadae
AKW - Angwa Kwara; EP - Emir Palace; YA - Yara; RA - Round About

Table 3: Percentage Frequencies of Microbial Isolates from Roasted Chickens at Various

Locations

Locations
Isolatess GRA NKH AKD AKW EP YA RA  Occurrence (%)
Salmonelia spp. - - - - - - - 43
E. coli. + - - + + - - 43
Shigella spp. + o+ - . -+ - 57
Kiebsiella spp. - 4+ + - - + 4+ 57
Staphylococcus spp.  +  + + + - & W 85
Aspergillus fumigatus + - - + + + o+ 71

Keys: GRA - Government Reserved Area; NKH - New Keffi Hotel; AKD - Angwa Kadae

AKW - Angwa Kwara; EP - Emir Palace; YA - Yara; RA - Round About

DISCUSSION

The result of this study shows that
the hands of the chicken sellers and the
roasted chickens had varying levels of
microbial contaminants, even though the
sellers” hands had higher counts. This
suggests that contamination of the roasted
chickens is to a large extent due to cross
contamination from the sellers” hands either
during processing or after roasting. This
therefore calls for improvement in the
personal hygiene of sellers” of the roasted
chickens. There is a positive correlation
(P<0.05) in the microbial contamination of
the sellers hands and the roasted chickens
being sold in Keffi metropolis. The presence

of Salmonella, L. coli, Shigella, Klebsiella and
Staphylococcus species on roasted chickens
sold at Keffi metropolis portents a health
danger to the public because several strains
of these bacteria are known to be
pathogenic to humans (Arora and Arora,
2012). Out of the five species of bacteria
isolated, Staphylococcus  species had  the
highest total aerobic counts on bath the
sellers” hands and the roasted chickens,
followed by Salmonella species. The high
counts of Slaphylococcus is not a surprise
because several species of this organism are
normal dwellers of the human skin and the
nasal region (Williams, 1996). The presence
of Salmenella on chickens has been reported
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by Alice {(1994). Some species and several
strains such as those of S. typhi and S.
paratyphi are known to cause enteric fever
(Herikstad et al., 2002). Aspergilius fumigatus
is a thermotolerant fungus that withstands
relatively high temperatures, and its
conidia, like many other fungi, are always
present in the air. There were generally low
counts of A. fumigatus in both the roasted
chickens and the hands of sellers. However,
these counts were much lower counts on the
roasted chickens than on the sellers’ hands,
and this is partly due to the fact that the
hands are actively being moved about for
work and partly because the hands are often
in contact with water that sheds off the
conidia which are deposited on carcasses
during washing. Generally, the
contamination of roasted chickens must
have been as a result of poor hygiene and
sanitation by the chicken sellers and even
from the environment where these roasted
chickens are being sold, because the
preparation and the processing of the
roasted chickens were being carried out
exposed to the air environment. In this
situation, microbial contamination from the
air becomes an important factor of
consideration.

In terms of distribution,
Staphylococcus  species were the most
predominant microbial contaminants on
roasted chickens sold in Keffi metropolis,
and this was followed by Aspergillus
_ fumigatus. This should be expected because
~ Staphylococcus  species  are  typically
associated with human skins including
hands, while the conidia of A. fumigatus are
prevalent in the air and can settle on the
roasted chickens which were in direct
exposure to the air. The presence of the
microorganisms isolated, especially the
bacteria, even in small quantities can render
food unsafe for human consumption. It is
possible that contaminations by these
microorganisms could have occurred
before, or during, or after roasting, as most
of the persons involved in the preparation
and sales of roasted chickens in Keffi

metropolis do not take necessary
precautions to avoid such contaminations as
there were higher microbial counts on the
hands of the chicken sellers than on the
roasted chickens which indicates poor
hygiene and poor sanitary practices by the
chicken sellers.

CONCLUSION

The relatively high microbial counts
on the roasted chickens sold in Keffi and on
the hands of sellers, and the presence of
Salmonella spp, E. coli, Shigella spp. and
Klebsiella spp. on the roasted chickens sold
in this locality has serious public health
implications. There is therefore health risk
in eating exposed roasted chickens sold in
this locality. The need for improved
personal and food hygiene cannot be over-
emphasized to overcome the problem of
contamination of roasted chickens being
sold in the Keffi metropolis. However, in
order to safeguard the health of the public,
government and regulatory agencies such
as National Agency for Food Drugs
Administration and Conirol (NAFDAC)
should intervene by setting standards that
will help reduce, if not eliminate, the
unwholesome practice of preparing and
selling roasted chickens exposed completely
to air especially by the road side.
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