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Abstract: The microorganisms found on the body surface and the gut of the blowfly larvae, were isolated
and identified. The blowfly larvae were cultured on fishes and collected for laboratory procedures to isolate
and identify the micro organisms associated with them. The microbes were cultured from both the body
surface and gut on agar (for bacteria) and potato dextrose agar (for fungi). A variety of microorganisms were
isolated from the maggot these were found to be pathogenic and they include Bacillus cereus,
Staphylococcus aureus, and Streptococcus pyogenes, one is an opportunistic pathogen and it is
Streptococcuss faecalis, Staphylococcus epidermidis was also identified. Three species of fungi were
identified and they were Neurospra sp, Alternaria sp and Fusarium oxysporium. In other words the larvae
of the blowfly serves as a harbour for micro-organisms and can be considered as a potential disseminator
of bacteria and fungi for man and animals.
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INTRODUCTION

The blowfly belongs to the Phylum Arthropoda,
Class Insecta, Order Diptera and Family Calliphoridae.
It has a resemblance to the housefly but its much lager
in size. The body is dark blue with hairs and the eyes
are reddish brown. The adult females are a nuisance
when the buzz around in houses searching for places or
medium to lay their eggs[28].

They are found in Nigeria, just like they are found
in every tropical country. They can also be found in
cooler countries. The blowflies are found (i. e. the adult)
in many situations such as food, excrement, carrion, and
sputum, on flowers, in vegetation on cheese, fruit etc.
The maggots are found in mammals, mollusks and
worms[17].

The adult blowfly shows preference for direct
sunlight. They are almost omnivorous but because of
their sponging mouth parts, they can take food only in
their saliva or by regurgitating the contents of their
stomachs. They have a keen sense of smell and thirst for
liquids of nearly every kind[27].

The larvae of the blowfly are legless maggots that
appear to be headless, the head being minute an
invaginated with the thorax. The larvae are inhabitants
of fifth, dung, spoilt meat, carion and they are parasites
of invertebrates, nestling birds and animals etc. [28].

The maggot of the blowfly has been found to
parasitize sheep, the maggots are said to have mouth
hooks and digestive enzymes to teat apart their host. (i.
e. sheep skin). They produce lesions which became
wounds as the maggots feed and grow. The wound

attract flies which lay more eggs thereby causing fever,
infections and sometimes death in the extreme cases in
sheep[26].

The blowfly and its larva stage are related to
poultry, wherever there are a faces or dirt, they are
found there. Their larvae are found in poultry litter
houses usually in the faeces or litter. They thrive in
damp or moist environment in dark places with a high
relative humidity[2] it is noted that the brooder houses
are a good environment for the culturing of micro
organisms that cause infections[10].

The blowfly comes upon the dung or faeces and
lays its eggs and because the environment is suitable\for
the rearing of insects, the egg hatches, the pupa or
larvae appears and goes out into the faeces sometimes
moving into the feeding litter of the poultry, thereby
consuming it with their food.

The surface of the larvae provides an unlimited site
for the collection and laboring of various extraneous
debris and micro organisms meaning that the larvae as
well as the adult are potential vectors. They are carriers
of various important micro organisms.

Due to the “promiscuous” way of the blowfly (i.e.
after going about from excrement to dinning room)
when they land on food hey can transmit diarrhea,
dysentery, cholera and even typhoid. This is due to the
hair they have on them which pick up micro organisms
on the way. Their eggs which are also laid in unclean
environment also pick up micro organisms[2].

In poultry, the larvae of the blowfly are of great
importance. The warm litter and poultry dropping
mixture in brooder creates an optimum environment
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for the culturing of enteric bacteria such as Escherichia
coli, Salmonella sp etc. The maggot plays an important
role in the transmission of the micro organisms[10]

the micro organisms are transmitted to poultry when
they eat the contaminated larvae. The presence of
pathogenic microorganism of the lesser mealworm
and its larvae which poultry birds feeds on poses a
great health risk by endangering the health of the
poultry livestock[4] .

The larvae population in poultry houses has been
put down to seasonal (i.e. their population depends on
the season) and on the amount of filth they find to lay
their eggs on[1].

The flies are prevalent in exposed items, thus the
probality of human excrement being transmitted by flies
is high. The excrement which may contain potential
pathogens may then be transferred to other source, to
which humans are in contact.

The objective of this study is to isolate and identify
the microorganisms, which can be found on the body
surface and the gut of the blowfly larvae, the reason is
to determine if these microorganisms are pathogenic
or non-pathogenic.

MATERIALS AND METHODS

Collection of specimen: The larvae of the blowfly were
reared by leaving fresh fish outside the biology
laboratory under a little shade (so that it won’t be in
direct sunlight which inhibits the laying of eggs because
the flies, like humid places).

The fishes were changed from time to time so that
there would always be something new and decaying to
attract them (it was noticed that the old dry fishes were
ignored by the flies). The flies lay their eggs on the
fishes which had to be cut into pieces to make decaying
easier and they hatched after about 2 to 3 days.

The samples collected containing various stages of
larvae were transported to the laboratory for the
isolation of the organisms present on the bodies and in
the guts of maggot.

Culture media used:
 Standard plate count agar
 MacConkey agar
 Potato dextrose agar
 Nutrient agar
 Blood agar

Isolation of external microbes: Five larvae were placed
in a beaker containing 10ml sterile water and allowed to
stand for some minutes. 1 ml of was aseptically
withdrawn and added to 9 ml of sterile distilled water in
sterile test tubes. Further dilutions were carried out up
to 10-5. Sample for inoculation was taking from an
appropriate dilution of 10 -3, 1 ml of inoculated into
Standard plate count agar, MacConkey agar, Blood agar
and Potato dextrose agar (to culture fungi) using the

pour plate methods.

Isolation of internal microbes: The surface of the
larvae were sterilized by rinsing in 1% ethanol and later
rinsing in distilled water, using a sterile blade the ventral
surface of the sterilized sample were cut open and using
a sterile flamed inoculating loop, the guts of the larvae
were aseptically picked and placed in 10 ml of sterile
distilled water, 1 ml of each sample was aseptically
withdrawn and added to 9 ml of sterile distilled water in
sterile test tubes.

Further dilution, were carried out up to 10-5, Sample
was taken from an appropriate dilution of 10-3. 1 ml was
inoculated into Standard plate count agar, MacConkey
agar, Blood agar and potatoes dextrose agar using the
pour plate count method. The media were used to
determined total viable counts, coliform count and yeast
counts.

The plates were incubated aerobically for 24 hours-
48 hours at 370C for total viable count 350C for
coliform count. The plate containing potato dextrose
agar was incubated at 300C for moulds and yeast, for 5
days. Morphology of the isolates were then described
and recorded.

Identification of isolates: The bacterial isolates were
identified by carrying out the following morphological
and biochemical tests:

Gram staining: The pure isolates were stained
according to Gram’s technique as described by Baker[3].

Catalase test, methyl red voges proskawer(mrvp),
nitratereduction, sugar fermentation carbohydrates)
test , oxidase test: These were carried out according to
specifications by Olutiola et al.[19].

Spore staining, starch hydrolysis, citrate utilisation,
urease test: These were carried out according to
specifications by Harrigan and McCance[14] .

Motility test: This was done by hanging drop technique
as described by Humphries.

Indole test: This was carried out according to
specifications by Cruickshank et al.[8].

Identification of fungi: In identifying the fungi,
slide preparation of the moulds were according to
Beech et al,[6].

RESULTS AND DISCUSSIONS

Results: The microbial count of both the body
surface and the gut of the larvae shows in (Table 1)
the microbial load is high and there were no significant
different between the microbial load of both the
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Table 1: Colony count from subcultures of selenite broth and tryptone on to nutrient agar.
On nutrient agar Parts Cfu/g

Body surface 6.26x10-4

Gut 4.76x10-4

On potato dextrose agar: PDA
Body surface 3.37x10-4

Gut 3.47x10-4

On MacConkey agar
Body surface 2.4x10-4

Gut 2.23x10-4

On blood agar
From tryptone to blood agar Gut 1.5x10-4

Body surface 8.2x10-4

Fro selenite to blood agar Gut 7.8x10-4

Body surface 5.6x10-4

Table 2: Morphological and biochemical characterizations of bacteria and fungi isolated from the body surface and the gut of blowfly larvae.
S/N Sample No. Grain stain Shape Motility Catalase Oxidase Coagulase Urease Methyl red Voges-otoskaeur Starch hydrolysis
1 From selenite to N.A. (BS) + S - - - - - - - +
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
2 From selenite to N.A. (BS) + S - + - - - - - +
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
3 From tryptone to N.A. (BS) + S - + - - - - - +
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
4 From tryptone to N.A. (BS) + R + - - - - - - +
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
5 From selenite to N.A. (Gut) + S - + - + + - - +
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
6 From selenite to N.A. (Gut) + S + + - + + - - +
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
7 From tryptone to N.A. (Gut) + S - + - - - - - +
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
8 From tryptone to N.A. (Gut) + S - + - + + - - +
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
9 From tryptone to N.A. (Gut) + R + - - - - - - +
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
10 From Tryptone to Blood agar (Gut) + C + + - + - - - -
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
11 From selenite to blood agar (BS) + C - + - + - - - -
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
12 From selenite to blood agar (Gut) + C + + - + - - - -
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
13 From Tryptone to Blood agar (BS) + C - + - + - - -

Table 2: Continued
S/N Sample No. Oxygen relationship Iindole Glucose Lactose Raffinose Sucrose Maltose Xylose Probableidentification
1 From selenite to N.A. (BS) A - A A A A A A Streptococus feacalis
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
2 From selenite to N.A. (BS) A + A A/G A A A A Streptococcus pyogens
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
3 From tryptone to N.A. (BS) A + A A/G A A A A Streptococcus pyogens
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
4 From tryptone to N.A. (BS) A - A A A A A A Bacillus cereus
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
5 From selenite to N.A. (Gut) A - A A A A A A Streptococcus aureus
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
6 From selenite to N.A. (Gut) A + A A/G A A A A Streptococcus epedermidis
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
7 From tryptone to N.A. (Gut) A + A A/G A A A A Streptococcus pyogens
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
8 From tryptone to N.A. (Gut) A - A A A A A A Streptococcus aureus
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
9 From tryptone to N.A. (Gut) A - A A A A A A Bacillus cereus
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
10 From Tryptone to Blood agar (Gut) A - A A - A A A Micrococcus sp.
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
11 From selenite to blood agar (BS) A - A A - A A A Streptococcus sp.
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
12 From selenite to blood agar (Gut) A - A A A A A A Micrococcus sp.
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
13 From Tryptone to Blood agar (BS) A - A A - A A A Streptococcus sp.
Key: + Positive,-Negative, S-Spherical, R-Rod, A-Acid, G-Gas, BS-Body surface
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body surface and the gut of the insects.
The various morphological and biochemical

characterization of the bacteria isolated from the body
surface and the guts of the blow fly larvae.(Table 2)

The bacteria recovered from the body surface of the
blowfly larvae are Streptococcus feacalis, Streptococcus
pyogenes, Bacillus cereus, Straphylococcus epidermidis,
Micrococcus sp. The bacteria recovered from the gut of
the blowfly larvae are Streptococcus aureus,
Streptococcus epedermidis, Streptococcus pyogenes,
Bacillus cereus.

Gram stain: The results of the gram stain were positive
in all the tests carried out meaning that the cell wall of
the organisms contained peptidoglycan.

Shape: The organisms were mostly spherical in shape,
there were rod shaped organisms and also coccoid
shaped ones.

Motility: Half of the organisms tested positive for
motility meaning that they are able to move while the
remaining half tested negative.

Catalase: Nearly all tested catalase positive, only about
four tested negative.

Oxidase: All tested negative except four which tested
positive.

Coagulase: Three organisms tested positive while others
tested negative.

Urease: Three micro organisms tested for utilizing urea.

Methyl red: They all tested positive.

Voges-proskaeur: All tested negative.

Starch hydrolysis: All tested positive except for four
tests which were negative.

Oxygen relationship: They are all aerobic organisms
meaning that they grow in the presence of oxygen.

Indole production: All the organisms tested negative
expert for a few that tested positive, meaning that only
those one that tested positive have the ability to degrade
amino-acid.

Fermentation of sugars: Nearly all the organisms
tested for the different types of sugar were acidic, some
like in the case of Lactose produced gas along with it.
A few organisms under Lactose tested negative while
when tested with raffinose they all tested negative.

Bacillus cereus is a motile gram bacterium, spherical in
shape and coagulase negative. It is an aerobic organism
and completely heamolyzes sheep blood. It is often the
recognized cause of food borne disease. When the
maggots are fed to live stock and fishes they might be
affected by the toxins released and this leads to
diarrhoea in livestock, it might lead to death in both
fishes and livestock if the case is serious.

Streptococcus faecalis isagram +ve cocci that occur in
chains, they are spherical in shape and oxidase negative.
S feacalis is a common inhabitant of the human gastro
intestinal tract and it is an opportunistic or secondary
invader of damaged tissue. The enterococcus
occasionally causes urinary tract infection particularly in
debilitated or immunosuppressed patients,If consumed
with the maggots harbouring them, they could cause
diarrhoea in livestock.

Streptococcus pyogenes is a gram +ve cocci
occurring in chains, spherical in shape and oxidase
negative. S. pyogenes is of medical importance. It is the
main human pathogen associated with local or systemic
invasion and post streptococcal disorders. The
streptococcus species release toxins which include
streptokinase, proteinase etc which can be dangerous to
humansand is of medical importance. Since the maggots
harbour S. pyogenes on them, when fed to livestock it
may affect them but would not affect the fishes.

Staphylococcus aureus The staphylococci are gram
+ve, spherical cells usually arranged in grape like
clusters, they are motile and are catalase positive, food
posionning is the result of the ingestion of one of the
five enterotoxins of S. aureus which is usually heat
stable therefore it persists after cooking even thought the
bacteria are killed. When consumed by livestock and
fishes it is bound to have an adverse effect on them. The
livestock may have diarrhoea and may die due to the
toxing released.

Staphylococcus epidermidis Is also a gram +ve cocci,
spherical and arranged in grape like clusters. They are
motile and catalase positive, growing in different media
formanting carbohydrate, S. epidermidis is notorions for
causing skin infections which include pyoderma,
carbuncles which involve the sebaceous glands and hair
follicles.

Micrococcus sp Gram +ve bacteria, anaerobic and
spherical in shape. It is non motile, oxidative and
catalase +ve. They are harmless saprophytes occurring
in soil and freahwater. They are found on the skin of
human and animals but are harmless.

The colony and microscopic morphology of the
identified fungi isolated from the body and the gut of
larvae of blowfly (Table 3). The fungi recovered are
Neurospora Sp., Alternaria sp. Fusarium
oxysporum.
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Table 3: Under Colony and microscopic morphology of the identified fungi from the larvae of blowfly
Sample name Colony and microscopic morphology Fungi isolated
From tryptone to potato Neurospora; Neurospora Sp.
Dextrose agar (PDA) The colour is orange and it grows very fast.
(Body Surface) The spores are many and oblong in shape
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
From Tryptone to Potato Alternaira;
Dextrose agar (PDA) (GUT) Black to grey black with moderately abundant and dense

aerial mycelium. The genus is distinguished by chains of dark,
tad pole-shape spores with walls in two directions.

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Fausarium oxysporum Alternaria sp. Fusarium oxysporum
The texture is floccose and whitish-cream in colour.
Chlamydospores are abundant and usually single on hyphae.
The reverse is pale to blusih-violet in colour.

Alternaria sp: Is of class deuteromycetes and of the
family dematiaceae. They are known to affect plants and
invade laboratories as troublesome contaminants of
cultures. They are found abundantly in house dust and
is the chief cause of allergy. Fusarium xysporium: Are
parasitic fungi, parasitic to plants only. Neurospora sp:
Is known commonly as the bakery mold or red bread
mold because it frequently infests bakeries and causes
considerable damage.

Discussions: The recovery of pathogenic microorganism
of the blowfly larvae shows that the practice of feeding
the livestock and fishes with these larvae poses great
health risk

Bacillus cereus: is often recognized cause of food borne
disease[9]. Food poising caused by Bacillus cereus is of
two types:
 The emertie type which is associated with fied rice

and is manigested by abdominal grams and
occasional diarrhoea, it is self limiting with prompt
recovery within 24hrs, it begins 1-5hours after
ingestion of food

 The diarrhoeal form is manifested by profuse
diarrhoel with abdominal pain and gramps. Fever
and vomiting is uncommon.

Recovery takes place in without treatment;
replacement of fluids is necessary in the very young and
elerly[9]. When the maggots are fed to live stock and
fishes they might be affected by the toxins released and
this leads to diarrhoea in livestock, it might lead to
death in both fishes and livestock if the case is serious.

Streptococcus faecalis: Is a common inhabitant of the
human gastro intestinal tract and it is an opportunistic or
secondary invader of damaged tissue. The enterococcus
occasionally causes urinary tract infection particularly in
debilitated or immunosuppressed patients. [23]. If
consumed with the maggots harboring them, they could
cause diarrhoea in livestock.

Streptococcus pyogenes: is of medical importance. It is
the main human pathogen associated with local or
systemic invasion and post streptococcal disorders.The
streptococcus species release toxins which include
streptokinase, proteinase etc which can be dangerous to
humans and is of medical importance.[23] . Since the
maggots harbour S. pyogenes on them, when fed to
livestock and fishes it might affect them health wise.

Staphylococcus aureus: are recognized as food poison
simply because of the ingestion of one of the five
enterotoxins of S. aureus which is usually heat stable
therefore it persists after cooking even thought the
bacteria are killed. [24]. When consumed by livestock and
fishes it is bound to have an adverse effect on them. The
livestock may have diarrhoea and may die due to the
toxin released, or which may likely transfer to the
human consumers.

Staphylococcus epidermidis: is notorious for causing
skin infections which include pyoderma, carbuncles
which involve the sebaceous glands and hair follicles.
They occur in mostly children who live in warm, moist
climate.[29], S. epidermidis has not been found to cause
any type of poisoning in fishes, livestock or even
humans.

Micrococcus sp.: They are harmless saprophytes
occurring in soil and freahwater. They are found on the
skin of human and animals but are harmless[23]. They are
not known to cause food poisoning in livestock or
fishes.

The fungi:
 Alternaria sp: They are known to affect plants and

invade laboratories as troublesome contaminants of
cultures. They are found abundantly in house dust
and is the chief cause of allergy.[5]. The Alternaria
sp has never been isolated from a case of food
poisoning or Intoxication in animals and man.
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 Fusarium oxysporium: Are parasitic fungi, parasitic
to plants only.[5] they are not known to affect
humans and animals.

 Neurospora sp: Is known commonly as the bakery
mold or red bread mold because it frequently infests
bakeries and causes considerable damage.[5]. It is
not known to cause any form of poisoning in
livestock and fishes.

The presence of pathogenic microorganism of the
lesser mealworm and its larvae which poultry birds feeds
on poses a great health risk by endangering the health of
the poultry livestock.[4] ).

The maggots do not have any side effect on the
fishes and livestock but when the microbial load in the
maggots get higher in them it is likely to cause problems
for the animals and fishes and those who consume them.
From the results obtained some of the identified
organisms are liable to cause harmful diseases in
livestock and fishes, moreover capable of causing
toxigenic food poisoning and some other infectious
diseases which could result in diarrhoea and skin
infection, an example is the Staphylocococcus
epidermidis which causes skin infection as the name
implies. Streptococcus faecalis is an opportunistic
organism which when taken into the system through the
right portal of entry will cause an infection or diseases.
Bacillus cereus has been known to cause yolk sac
infection in poultry and this is a major cause of
mortality in the first week of life. It has been associated
with impaired natural defenses. The bacteria,
Macrococcus sp is also said to be a normal inhabitant of
the skin of animals and humans. It is not known to have
any medical history. The fungi identified are not known
to cause any type of poisoning in fishes or livestock.
They mainly attack plants and fruits or grow on stale
bread. The fungi are suspected to be part of the natural
flora of the maggots.

Conclusions: It is known fact that in recent time
peasant farmers try as much possible to cut costs. For
example the fish farmers who due to the set of feed,
breed maggots to give fishes and livestock to cut costs.

When the maggots are growing or when the female
laid their eggs it is possible for them to acquire micro
organisms in their immediate surroundings due to the
fact that they are never found in clean places. If these
products are consumed by human even after proper
cooking, there might still be toxins in the meat even
when the bacteria has been killed and this might still
cause nausea, vomiting and diarrhoea in humans.

In conclusion, the use of maggots in feeding fishes
and livestock should be monitored and if not should be
discouraged because of the consequences involved.

Although it is a known fact that when they are reared
aseptically they are a good source of protein to the
animals and fishes. What to do and how to go about
rearing them aseptically is another case of study entirely.
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