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ABSTRACT

The objective of this study was to isolate and identify bacteria found on the body
surface of blowfly Chrysomya chloropyga collected from two different abattoirs. In
this study, adult blowflies were obtained from two different abattoirs of two
towns, the first set were collected from Iwo (Odori) abattoir while the second set
were collected from Oluponna (Alaya) abattoir. Serial dilution of the whole-body
homogenate was done to obtain the bacteria in them. The bacteria were sub
cultured to get pure colony. These colonies were Gram stained and viewed under
the microscope for identification. Several biochemical tests such as sugar test,
starch hydrolysis, citrate test, MRVP test and, indole test were subsequently
carried out. The sub culturing, Gram staining and Biochemical tests were done to
determine the possible organisms that could be isolated from blowflies. The
organisms that were identified from Iwo abattoir were all Gram positive with
Staphylococcus sp. (81.80%) being the highest in frequency, while those identified
from Oluponna abattoir were a composition of both Gram positive and Gram-
negative bacteria with Bacillus sp. and Citrobacter sp. (32%) being the highest in
frequency. This study however concludes that C. chloropyga had a wide range of
bacteria on its body surface with Gram positive organisms being dominant as
compared with gram negative, and Iwo abattoir blowflies had the highest number
of pathogenic bacteria while Oluponna abattoir blowflies had the highest diversity
of bacteria.
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INTRODUCTION

There is an age long African adage that says “the noise of
flies does not prevent the meat seller from making sales”
this explains how closely associated flies are to abattoir and
the Blowflies are one of the most abundant and important
group of insects present, serving as vectors of some of the
diseases affecting humans (Pava-Ripoll et al, 2012).
Blowfly belongs to family Calliphoridae and order Diptera
with more than 1,100 species included in about 150 genera
worldwide (Rognes, 1991). These flies are cosmopolitan
and well distributed in all continents (Triplehorn and
Johnson, 2005) with about 80% of the species found in the
0ld World with Africa being especially diverse (Shewell,
1987). Chrysomya chloropyga is a medium to large sized

blowfly with metallic blue green coloration and having dark
L markings on the thorax as a diagnostic feature. This
blowfly and relatives have been implicated in the
transmission of serious diseases such as anthrax, typhoid
fever, cholera, tuberculosis and have been demonstrated to
harbor or transmit other pathogenic bacteria including
Salmonella sp., Shigella sp., Klebsiella sp., Chlamydia sp.,
Helicobacter pylori, and the causative agent of gastric ulcer
(Aigbodion et al.,, 2018; Singh et al,, 2015) and for centuries,
they have been constant companions of humans with both
desirable and undesirable impacts (Harrison, 1978) as they
are commonly associated with human surroundings such as
food shops, markets, village sundry shops (Chaiwong et al,,
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Figure 1: Map showing the sampling sites.

2012, Nurita and Abu Hassan, 2013, Khoso et al., 2015) and
even in Abattoir causing problem to the health of the public
(Harwood and James, 1989; Gabre and Abouzied, 2003;
Forster et al.,, 2009). Consequently, as mechanical vectors,
they bridge the bio-network in the spread of human
intestinal parasite and pathogenic microorganisms in un-
sanitized developing countries (Oguniyi et al., 2015). This is
because they frequently traverse faecal contaminated and
filthy sites (Parrish and Ryan, 2014; Mahfouz et al., 1997).

The microorganisms carried by blowfly may vary
depending on its exposure, geographical location, weather,
climate and soon. Hence the need for this study which seeks
to compare the bacteria associated with blowflies collected
from Iwo and Oluponna abattoir, respectively.

MATERIALS AND METHODS
Sampling Site

Iwo and Oluponna are adjacent communities both located
in Osun State; Southwest Nigeria (Figure 1) sharing the
same latitude and longitude of 7° 38'N and 4° 11'E
respectively with an altitude of 322 m. These communities
are located in the tropics and have a yearly temperature
that typically varies from 18.9 to 35°C and is rarely below
15.6°C or above 37.8°C and an average relative humidity of
60 .8%. With a wet season that is harsh and cloudy and a
dry season that is muggy and partly.

4°22'30"E

Sample collection

Blowflies were collected from Iwo (Odori) abattoir and
Oluponna (Alaya) abattoir, respectively using a sterile
sweep net at the early hours of the day when killing of
cattle is done, these flies were transferred into sterile
universal bottles and taken to the laboratory, freeze killed,
sorted and then identified using standard morphological
techniques (Hoell et al., 1998; Resh and Carde, 2009). Upon
identification, the flies Chrysomya chloropyga from the two
communities were collected and then used.

Isolation and identification of bacteria from blowflies
collected from Iwo and Oluponna abattoir

Bacteria were isolated from whole body homogenate of the
blowflies collected from Iwo and Oluponna abattoir,
respectively by standard pour plate techniques. Tenfold
serial dilution was prepared; using 9 ml sterile distilled
water in test-tubes and aseptically plated on Nutrient agar
(NA). The plates were incubated overnight at 37°C for 24 h.
discrete colonies were picked from the plates and repeated
streaking was done to obtain pure cultures. Various
biochemical tests were carried out on the bacterial isolates,
such as Gram staining, catalase test, methyl red, Voges-
Proskauer, indole, citrate utilization and sugar
fermentation and identified as described by Bergey's
Manual of Systematic Bacteriology (Garrity et al., 2004).
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Table 1: Morphological characteristics of bacteria isolated from the body of blowflies collected from Iwo Town Abattoir.

Isolation Code Appearance Size Colony Optical characteristics
Al Cocci Small Clusters Opaque
A2 Cocci Small Clusters Opaque
A3 Cocci Small Clusters Opaque
A4 Cocci Tiny Clusters Translucent
A5 Rod Small Distinct Opaque
A6 Cocci Small Clusters Opaque
A7 Cocci Small Clusters Opaque
A8 Cocci Small Clusters Opaque
A9 Cocci Tiny Clusters Opaque
A10 Cocci Large Distinct Opaque
Al1l Cocci Small Clusters Opaque

Table 2: Morphological characteristics of bacteria isolated from the body of blowflies collected from Oluponna Abattoir.

Isolate code Appearance Size Colony Surface colony Optical characteristics
B1 Rod Small Distinct Smooth Opaque
B2 Rod Small Distinct Rough Opaque
B3 Rod Large Distinct Rough Opaque
B4 Rod Small Clusters Rough Opaque
B5 Rod Small Distinct Smooth Translucent
B6 Rod Small Clusters Rough Opaque
B7 Rod Small Distinct Rough Opaque
B8 Rod Small Clusters Rough Opaque
B9 Rod Large Distinct Smooth Opaque
B10 Rod Small Distinct Rough Opaque
B11 Rod Large Distinct Smooth Opaque
B12 Rod Small Clusters Rough Opaque
B13 Rod Small Distinct Smooth Translucent
B14 Rod Small Distinct Rough Opaque
B15 Rod Small Clusters Rough Opaque
B16 Rod Small Distinct Rough Opaque
B17 Rod Large Distinct Rough Opaque
B18 Cocci Small Distinct Rough Opaque
B19 Rod Small Distinct Smooth Opaque

RESULTS
Isolation and characterization

Bacteria were isolated from the body of blowflies. Tables 1
and 2 show the morphological features of the bacteria
isolated which include the appearance, size, colony, surface
colony and optical characteristics. Tables 3 and 4 show the
biochemical characteristics of bacteria isolated from
blowflies. All isolates were gotten from the body of C.
chloropyga blowflies. From the first set of blowflies, isolates
Al, A2, A3, A4, A6, A7, A8, A9 and A10 were identified as
Staphylococcus sp. and were cocci in shape. Isolate A5 was

identified as Bacillus sp. and was rod in shape while Isolate
11 was identified as Micrococcus sp. and was cocci in shape,
respectively. Isolates B1, B9, B10, B12, B13 and B14 were
identified as Bacillus sp., they were rod in shape. Isolates
B2, B4, B7, B11, B16 and B19 were identified as Citrobacter
sp., these isolates were also rod in shape. Isolates B3 and B5
were identified as Klebsiella sp. and also rod in shape.
Isolates B8 and B15 were rod in shape and identified as
Providencia sp. Lastly, B17 was identified as Proteus sp. and
was rod shaped. Based on the biochemical test, the isolates
were identified as Staphylococcus sp., Bacillus sp.,
Micrococcus sp., Citrobacter sp., Klebsiella sp., Providencia
sp. and Proteus sp. Summarily, the most occurring organism
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Table 3: Biochemical characteristics for bacteria for the blowflies collected from Iwo Town Abattoir.

Gram’s Probable Methyl Voges Starch

Isolates code reaction Morphology GLU SucC LAC MAN IND CIT MR VP SH Organism CIT CIT red Proskauer hydrolysis
Al + Cocci AG AG AG AG + + + - + Staphylococcus sp + + Positive Negative Positive
A2 + Cocci AG AG AG AG + + + - + Staphylococcus sp + + Positive Negative Positive
A3 + Cocci AG AG AG AG + + + - + Staphylococcus sp + + Positive Negative Positive
A4 + Cocci AG AG AG AG + + + - + Staphylococcus sp + + Positive Negative Positive
A5 + Rod AG AG AG AG + + + - + Bacillus sp + + Positive Negative Positive
A6 + Cocci AG AG AG AG + + + - - Staphylococcus sp + + Positive Negative Negative
A7 + Cocci AG AG AG AG + + + - - Staphylococcus sp + + Positive Negative Negative
A8 + Cocci AG AG AG AG + + + - - Staphylococcus sp + + Positive Negative Negative
A9 + Cocci AG AG AG AG + + + - - Staphylococcus sp + + Positive Negative Negative
A10 + Cocci AG AG AG AG + + + - - Staphylococcus sp + + Positive Negative Negative
A1l + Cocci AG AG AG AG - + + - - Micrococcus sp + + Positive Negative Positive

KEY: += Positive, -= Negative, AG= Acid and Gas production, GLU= Glucose, SUC= Sucrose, LAC= Lactose, MAN= Mannitol, CIT= Citrate utilization, MR= Methyl Red, VP=Voges Proskauer, SH= Starch hydrolysis,
IND= Indole

Table 4: Biochemical test results for isolates (B Samples) collected from Oluponna Abattoir

Isolate code Gram’s reaction Morphology GLU SucC LAC MAN IND CIT MR VP SH Probable organisms
B1 + Rod AG AG AG AG - + + - - Bacillus sp

B2 - Rod AG AG - AG - + + - - Citrobacter sp

B3 - Rod AG AG AG AG + + + + - Klebsiella sp

B4 - Rod AG AG AG AG + + - - Citrobacter sp

B5 - Rod AG AG AG AG + + - - + Klebsiella sp

B6 - Rod AG AG AG AG - + + + + Enterobacter sp
B7 - Rod AG AG - - + + + - + Citrobacter sp

B8 - Rod AG AG - AG + + - - + Providencia sp

B9 + Rod AG AG AG - + + + - + Bacillus sp

B10 + Rod AG AG - - + + + + + Bacillussp

B11 - Rod AG AG AG AG + + + - + Citrobacter sp
B12 + Rod AG AG - AG + + + - - Bacillus sp

B13 + Rod AG AG - AG + + + - - Bacillus sp

B14 + Rod AG - - AG + + + - - Bacillus sp

B15 - Rod - - - AG - + - - - Providencia sp
B16 - Rod AG AG AG AG + + + - - Citrobacter sp
B17 - Rod AG - - - + + - - Proteus sp

B18 + Cocci AG AG AG - - - - + - Staphylococcus sp
B19 - Rod - AG AG AG - + + - - Citrobacter sp

KEY: += Positive, -= Negative, AG= Acid and Gas production, GLU= Glucose, SUC= Sucrose, LAC= Lactose, MAN= Mannitol, CIT= Citrate utilization, MR= Methyl Red, VP= Voges Proskauer, SH= Starch
hydrolysis, IND= Indole.
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Figure 2: Percentage occurrence of bacteria Isolated from Iwo Abattoir.
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Figure 3: Percentage occurrence of bacteria isolated from Oluponna Abattoir.

was Staphylococcus sp. from Iwo abattoir (Figure 2) while
Bacillus sp. and Citrobacter sp. (Figure 3) were the most
occurring organisms from Oluponna.

DISCUSSION

From this study, the blowflies (Chrysomya sp.) collected
were seen to have numerous microorganisms, as a wide
range of bacteria were isolated from these blowflies
collected from the Iwo and Oluponna abattoirs,
respectively. Three bacteria were isolated from Iwo
abattoir and they were all Gram positive with
Staphylococcus sp. being the highest with 81.8% frequency
while seven different species were isolated from Oluponna
abattoir with a composition of both Gram positive and

Gram-negative bacteria. Bacillus sp. and Citrobacter sp.
were found to be the highest in frequency (31.6%). The
finding is similar to the report of Caballero et al. (1996)
who isolated Escherichia sp. Proteus sp., Providencia sp.,
Staphylococcus sp. and Streptococcus sp. from Chrysomya
hominivorax during sheep myiasis. Epling et al. (1993) on
the other hand isolated Salmonella sp. (12% - 20%) from
swabbed ham surfaces. In a previous study, the surface
bacteria inoculation on these flies in human dwelling
showed Escherichia coli an organism which has been
implicated to have the highest rate of infection in humans
and animals (Vazirianzadeh et al, 2008) while in the
hospital environment it was found that Pseudomonas sp.
had the greatest rate of bacterial surface infection on these
flies in addition to Escherichia coli. In another study, some
of the bacterial genera such as Bacillus sp., Escherichia sp.
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and Klebsiella sp. were isolated from the flies of poultry
farms in Malaysia (Nazni et al, 2005). Similarly,
Staphylococcus sp., Bacillus sp. and Escherichia coli known
to cause diarrhea were obtained from external and internal
parts of house fly body (Bouamama et al., 2010; Nazni et al,,
2005). Sulaiman et al. (2000) in their research, isolated
Aeromonas hydrophilia, Klebsiella oxytoca, Burkholderia
pseudomallei in Malaysia but Sukontason et al. (2007)
isolated Escherichia coli, Klebsiella pneumonia, Morganella
morganii, Enterobacter cloacae, Proteus mirabilis from
Chrysomya megacephala and Musca domestica in Thailand.
Previous studies have also established that these flies are
involved in transmission of pathogens such as helminthes
and protozoan parasites (Getachew et al., 2007) in addition
to microorganisms. Staphylococcus sp. which are known to
be pathogenic were the abundant bacteria isolated (81%)
from the Iwo abattoir, this could be because of the poor
hygienic practices at this abattoir (personal observation).
The Oluponna abattoir on the other hand had 5%
occurrence of staphylococcus and the reason is not far-
fetched as the abattoir was observed to be very neat and
well organized with very good waste disposal practices as
only a few of these flies were seen around. Despite the good
hygiene practices at the Oluponna abattoir, a wide range of
bacteria were still isolated from the blowflies collected
which are of public health importance.

The high incidence of Staphylococcus in the blowflies
collected from Iwo abattoir is suggestive of unaccepted
level of contamination and can give rise to enterotoxins as
these flies’ perch on the meats to be sold contaminating
them while these same flies could also perch on our food
contaminating them likewise and may not necessarily alter
the appearance of the food. It is important to note that such
contaminated meat or food may constitute serious public
health hazard as reported by Itah and Opara (1997). The
incidence of Staphylococcus (5%) and some other bacteria
in Oluponna abattoir despite their hygiene practices is
indicative that these blowflies harbor a wide range of
microorganism and measure should be put in place to
reduce them so as to keep our consumables safe. With the
very low occurrence of Staphylococcus, it therefore means
that with improved hygienic practices, these abattoirs can
be free of the microorganisms.

CONCLUSION

The present study identified a wide range of bacteria
isolated from blowflies collected from Iwo abattoir to be
gram positive while those isolated from blowflies collected
from Oluponna abattoir were a combination of both gram
positive and gram negative bacteria with Staphylococcus sp.
being the highest in frequency from Iwo abattoir and
Bacillus sp. and Micrococcus sp. being the highest in
frequency from Oluponna abattoir. The predominance of
food poisoning organisms such as Staphylococcus is

indicative of gross contamination and constitutes potential
hazard to consumers and sellers. Therefore, a clean
surrounding, improved hygienic practices and proper
waste disposal is non-negotiable to reduce the incidence of
pathogenic bacteria isolated from blowflies collected from
abattoirs thereby reducing the rate of infections following
the degree at which these microorganisms are becoming
resistant to antibiotics.
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