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The present research on the Isolation of Bacteria and Fungi from Wastewater Emanating from Gusau Modern Abattoir 
revealed a very high contamination of the wastewater by different bacterial and fungal isolates. The bacterial species 
isolated includes: Eschericia coli, Enterobacter aer
vulgaris, and Shigella dysentriae. An average total count of 4.6 × 10 was observed for the bacterial isolates. Fungal 
species isolated were: Aspergilus niger, Aspergilus flavus, Aspergilus fumi
and Oidiodendron griseum. Similarly, an average fungal count of 5.3 × 10 cfu/ml was recorded. Total coliform count of 
the wastewater ranged between 400-
standard limit for wastewater. Thus, the wastewater is not supposed to be discharged into the environment without 
adequate treatment. The bacterial species isolated from the wastewater have also shown some pattern of resistance to 
some commonly used antibiotics. Thereby, endangering the lives of community members through the spread of 
untreatable infectious diseases. 
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INTRODUCTION 
The abattoir is a specialized facility approved and registered by regulatory authority for inspection 
animals, hygienic slaughtering, processing and effective preservation and storage of meat products for 
human consumption [1]. Abattoir  effluents  are  waste  water  derived  from  animal slaughtering  
activities  in  abattoirs,  consisting  mainly  of 
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ABSTRACT 

Isolation of Bacteria and Fungi from Wastewater Emanating from Gusau Modern Abattoir 
revealed a very high contamination of the wastewater by different bacterial and fungal isolates. The bacterial species 
isolated includes: Eschericia coli, Enterobacter aerogenes, Pseudomonas aeruginosa, Klebsiella pneumoniae, Proteus 
vulgaris, and Shigella dysentriae. An average total count of 4.6 × 10 was observed for the bacterial isolates. Fungal 
species isolated were: Aspergilus niger, Aspergilus flavus, Aspergilus fumigatus, Rhizoctonia solani, Fusarium oxysporum 
and Oidiodendron griseum. Similarly, an average fungal count of 5.3 × 10 cfu/ml was recorded. Total coliform count of 

-1100MPN/100mml. All there counts exceeded the World Health
standard limit for wastewater. Thus, the wastewater is not supposed to be discharged into the environment without 
adequate treatment. The bacterial species isolated from the wastewater have also shown some pattern of resistance to 

only used antibiotics. Thereby, endangering the lives of community members through the spread of 

Isolation, Bacteria, Fungi, Effluent, Guasue Modern abattoir. 
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The abattoir is a specialized facility approved and registered by regulatory authority for inspection 
animals, hygienic slaughtering, processing and effective preservation and storage of meat products for 
human consumption [1]. Abattoir  effluents  are  waste  water  derived  from  animal slaughtering  
activities  in  abattoirs,  consisting  mainly  of intestinal  contents,  blood  and  water.  Abattoir  effluent  
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The abattoir is a specialized facility approved and registered by regulatory authority for inspection of 
animals, hygienic slaughtering, processing and effective preservation and storage of meat products for 
human consumption [1]. Abattoir  effluents  are  waste  water  derived  from  animal slaughtering  

intestinal  contents,  blood  and  water.  Abattoir  effluent  
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like other  types  of  discharged  sewage,  eventually  enter natural  bodies  of  water  like  ground  water,  
streams,  rivers, lakes  and  oceans  as  a  result  of  natural  drainage  pattern and  sequence [2-3].  These  
water  bodies  are  used  by  human  beings  for drinking,  household,  industrial,  agricultural  (irrigation), 
swimming  and  other  recreational  purposes.   Drinking  water  and  recreational  water  have  been 
implicated  in  the  transmission  of  pathogens,  and  it  was opined  that  the  source  of  contamination  
could  be  either sewage  or  infected  animals[4-5].    
A  number  of  bacteria  species,  including  coliforms  and Listeria  can  be  present  in  the  Intestines  of  
some  humans and animals,    including    birds    without    causing    infection [6]. Hence, listeria is could 
be transmitted through water bodies contaminated by abattoir effluent. 
The  disposal  of  abattoir  effluent  which  feeds  natural bodies  of  water  and  the  monitoring  of  the  
bacterial  status of  such  effluent  are  of  public  health  significance [7-8],  especially  in  developing 
countries  like  Nigeria,  where  abattoir  effluent  are discharged  untreated.  Abattoir  effluent,  like  other  
types  of industrial  sewage  are  supposed  to  undergo  various stages  of  treatment  to  eliminate  or  
remove  bacterial content  before  being  discharged    into  drainage  to  enter the  natural  bodies  of  
water [8-9].    
Furthermore,  the  presence  of  various  types  of  bacteria species  in  abattoir  effluent  makes  it  a  
conducive environment  for  the  transmission  of  antimicrobial resistance  amongst  them [10]. 
Antimicrobial  resistance  has  generally  undergone  near exponential  increase  in  the  past  decades 
[11].  Prophylactic  use  of  common  broad spectrum  antibiotics  as  well  as  empirical  preemptive 
therapy    in  high  risk  settings,  or  indiscriminate  usage, particularly in developing  nations,  has  further 
accentuated  this  trend,  especially  in  patients  with underlying  malignancy[11-12].  
Fungi  are widely  distributed  in  nature and  can  occur  as unicellular  yeast  or  filamentous  and,  
multicellular  molds. Despite  their  wide  occurrence,  little  attention  has  been  given to  their  presence 
and  significance  in aquatic  environments [13].  In  1980s  and  1990s,  more  cases  of  health problems  
caused by  fungal  contaminated drinking  water were  reported  from  Finland  and  Sweden [14-15]. 
Fungi have been reported from all types of water [16-17]. 
The blood is collected by the authorities, but, the intestinal content are discharged into the drainage 
within the abattoir. This drainage channels into many areas of the abattoir were meat is washed and meat 
can get contaminated from this point due to splashes of water from the drainage. It also passes near the 
slaughter slab were it can contaminate if mishandled. Water bodies also get contaminated from discharge 
of untreated abattoir effluent. 
Because of the possible health consequences of the disposal of untreated abattoir effluent in the 
environment, as they are a major source of contaminants to our meat and to our sources of drinking 
water, there is the need to carry out a microbiological assessment of the wastewater and draw the 
attention of the government and managers of abattoir environment to the implications. 
The aim of this research is to study the microbiological quality of wastewater emanating from Gusau 
Modern Abattoir. 
The objectives of this research are: 
 To isolate bacteria and fungi from abattoir wastewater. 
 To determine the bacterial and fungal load of the abattoir wastewater. 
 To determine the sensitivity of the bacterial isolates to some common antibiotics. 

 
MATERIAL AND METHODS 
Study Area  
Gusau modern abattoir is the main abattoir in the State.  Cattle,  sheep,  goats  and  camels  are  the 
animals  that  are  slaughtered  for  human  consumption  in  the  abattoir  with  an  average daily 
slaughter figure of about 40 heads of cattle, 6 camels, 5 goats and 25 sheep. 
Sample Collection and Analysis 
A total number of six (6) samples of wastewater were examined. Samples were collected from the main 
drainage of Gusau modern abattoir which carries animal’s intestinal, stomach and urinary discharges and 
water. The samples were collected for a period of three (3) days, two (2) samples per day. Sample were 
collected at 9:00am and after 11:00am daily in sterile plastic container (500ml volume), aseptically 
transported to UDUS microbiology laboratory and kept at low temperature and then, analyzed.  
Serial Dilution 
Serial decimal dilution of each sample was prepared by using sterile water as diluents. 1g of a well-mixed 
sample was transferred into a test tube of 9ml sterile water labelled 10–¹ . It was then shaken thoroughly, 
and then, 1ml was transferred from this test tube to another test tube of 9ml sterile water labelled 10–². It 
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was shaken thoroughly, and the procedure was repeated to obtain 10–³, and 10–⁴ test tubes. A control 
will be prepared with purely sterile water with no sample [18]. 
Culture Media and their Preparation 
All  microbiological  media  used were  prepared  according  to  the  directions  of  the  manufacturers and  
they  include: 
Nutrients Agar 
A total of 4.8g  was  weighed  properly  and  poured  into  a  sterile  conical  flask   -200ml  of water was  
added  and  swirled  to  dissolve, and then beated . The medium  was  autoclaved of  121°C for 15minutes   
The  medium  was  allowed  to  solidify  on  the  media  on  the  laboratory  bench before use [18]. 
MacConkey Broth 
Mac Conkey broth was used for coliform count. Both single strength and double strength broth was 
prepared. A total of 8.0grams of commercially available Mac Conkey broth powder was suspended in 
100ml and 200ml of sterile distilled water for single strength and double strength broth respectively. 
Both were heated for 15minutes, and then transferred into sterile test tubes, 10ml each, and then, 
Durham tubes were inverted in all the test tubes and they were autoclaved at 121°C for 15minutes [19]. 
Potato Dextrose Agar 
Potato Dextrose Agar was used for the isolation, was prepared according to manufacturer’s instruction. 
The molten medium was poured into conical flasks, plugged with aluminum foil. The medium was 
sterilized by autoclaving at 121°C at a pressure of 15 pound for 15 minutes. After sterilization, 15 ml of 
medium was aseptically dispensed into sterile petri dishes and allowed to solidify. The petri dishes were 
labeled accordingly [19]. 
Preparation of Nutrient Agar slant  
A  total  of  1.3gm  nutrient  agar  powder  was  dissolved  in  100ml  distilled  water.  This  was boiled  to  
dissolved  and  sterilized  by  autoclaving  at  121℅C for  15minutes  after  dispensing  in  bijou bottles.  
The  medium  was  allowed  to  solidify  in  a  slanting  position  and  later  packed  and  stored  at 4°C in 
the refrigerator [18]. 
Preparation of Mueller-Hinton Agar 
A  total  of  7.6gm  Mueller-Hinton  (MH)  agar  powder  was  weighed  and  suspended  in 200ml  of  
distilled  water  and  boiled  for  10  minutes  to  dissolve.  The agar was sterilized byautoclaving at 1210C 
for 15 minutes.  The  agar  was  allowed  to  cool  in  a  water  bath  and  thereafter [18]. 
Urease Agar 
This  was  prepared  by  suspending  2.4gm  of  urea  base  in  95ml  of  distilled  water.  It  was dissolved  
by  shaking  and  the  suspension  was  sterilized  by  autoclaving  at  121oC  for  10minutes. Then  2gm  of  
urea  was  dissolved  in  5ml  of  distilled  water  and  boiled  for  about  30minutes.  The two  solutions  
were  allowed  to  cool  in  a  water  bath  set  at  45oC.  The  urea  was  added  to  the  urea base  and  the  
mixture  was  then  dispensed,  in  5ml  amounts  into  half  ounce  bottles.  The media bottles were then 
kept in a slant position to solidify [18]. 
Simmon’s Citrate Agar 
A total of 4.6gm SCA powder was suspended in 200ml of distilled water. This was boiledto dissolve 
completely.  It  was  then  dispensed  into  half  ounce  bottles  (5ml  per  bottle)  and sterilized  by  
autoclaving  at  121oC  for  10  minutes.  They were then placed in a slanting position to solidify [18]. 
MR/VP Broth 
A total of 3grams was suspended in 200ml of deionised water, it was swirled and mixed, then,  hot plated 
for 15minutes, It  was  then  dispensed  into  tubes  and  sterilized  by autoclaving  for  15minutes  at  
121°C [19] . 
Triple Sugar Iron Agar 
A  total  of  6.5gm  TSI  powder  was  suspended  in  100ml  deionised  water,  soaked  for 10minutes,  
swirled  and  mixed  then  boiled.  It  was  then  dispensed  into  tubes  and  sterilized  by autoclaving  for  
15minutes  at  121oC.  They were later paced in a slanting position to solidify, ensuring that the slant is 
over a butt at about 3cm deep [18]. 
Analysis of Microbial Load  
Total Viable Count  
For this purpose, dilutions were made upto 10-5 for each samples.  0.1ml  of  dilution  of 10-5 for each 
sample was  inoculated  on  Nutrient  agar  medium  using  pour  plate  method  for  water  samples.    
Most Probable Number of Coliforms 
In the procedure, a  series  of  MacConkey  broth tubes  are  inoculated  with  measured amounts  of  the  
water sample  to  be  tested.  The  series  of  tubes  may  consist  of  three or  four  groups  of  three,  five  or  
more  tubes.  The more tubes utilized, the more sensitive the test.  Gas  production  in  any one  of  the  
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tubes  is  presumptive  evidence  of  the  presence of coliforms.  The  most  probable  number  (MPN)  of  
coliforms  in 100  ml  of  the  water  sample  can  be estimated  by  the  number of positive tubes. The Most 
probable number (MPN) technique for coliform and total coliform was used for the water analysis. The 
procedure, which involved the use of three dilutions (10, 1, and 0.1 ml) of each sample, was adapted from 
[20]. 
Total Count of Fungi 
Fungal colonies were counted based on their color on the surface and reverse side of each plate and 
reported as frequency of occurrence of isolated fungi per sample. 
Identification of Isolates 
Gram Staining  
In the staining process, a thin smear was prepared by adding a drop of sterile water on a glass slide and 
then a heat sterile wire loop was used to pick a part of a single significant colony and it was emulsified 
with the drop of sterile water on the glass slide to make a thin smear. It was then heat fixed by passing it 
over a Bunsen flame twice. It was then stained with crystal violet for 60 seconds, then washed with water 
and then treated with iodine for another 60 seconds. It was then washed with water and then treated 
with alcohol for 5 seconds. Then, it was washed with water and then counter stained with safranin for 
another 60 seconds. It was then be washed with water and allowed to air dry. The stained smears were 
examined microscopically using 100X oil immersion objective and 10X eye piece [21]. 
Biochemical Test  
Urease Test 
A  portion  of  each  test  colony  was  streaked  on  urea  agar  slant  and  incubated  for  24hrs  at  37oC. 
Urease positive organisms turned the medium red. Salmonella is urease negative [22]. 
Citrate Test 
A  colony  of  the  test  organisms  was  inoculated  on  the  surface  of  simmon’s  citrate  agar  slant  and 
incubated  overnight  at  37oC  for  24hrs.  The  color  changed  to  blue  indicating  that  the  organism 
utilized the  citrate  as  a  sole  source  of  carbon [18]. 
Indole Test  
Tryptone  water  was  inoculated  with  a  colony  of  the  test  organisms  and  incubated  at  37oC  for 
48hrs.  1ml  of  Kovac’s  reagent  was  run  down  the  side  of  the  tube  into  the  medium.  This  test  was 
for  the  ability  of  the  organism  to  convert  tryptophan  (amino  acid)  to  indole.  Indole  production was  
indicated  by  a  deep-red  coloration  at  the  top  of  the  broth,  production  of  a  yellow  ring indicated 
indole  negative [19]. 
Methyl Red Test 
This  test  determines  the  ability  of  the  test  organism  to  ferment  glucose  and  produce  a  pH  of    4.5. 
Peptone  water  culture  of  suspected  Salmonella  organism  was  inoculated  into  glucose  phosphate 
peptone  water  and  incubated  at  37oC  for  48hrs.  Thereafter  5  drops  of  methyl  red  indicator  were 
run  down  the  side  of  the  tube.  A  pink  ring  on  the  surface  of  the  medium  indicated  a  methyl  red 
positive reaction [23]. 
Voges Proskaur Test 
This  test  was  used  to  detect  which  of  the  isolates  were  able  to  produce a  neutral  red  end  point  
acetyl  methyl  carbinol  (acetion)  from  glucose fermentation  or  its  reductive  product  butylenes  
glycerol.    The  test  is  usually used  to  differentiate  between  Gram  negative  organisms  especially  
members of  the  Enterobacteriaceae.  Monica cheese [24]     Inoculate  the suspected  organism  into  a  
test  tube  containing  buffered  glucose  peptone water  and  incubate  at  37oc  for  24  hours.  Into  the  
incubated  medium,  add 0.6%  w/v  solution  of    A    and  0.2ml  of  solution    B  Shake  the  mixture  and  
live to  stand.  A red color is a positive result.  While  the  development  of  a  yellow color  indicates  a  
negative  reaction.  Solution    A    Contains  5g  of  - naphlho100ml  absolute  ethyl  alcohol  Solution  B  
contains100ml  Distilled water 40g  potassium  hydroxide.  
The  alkalis  oxidize  the  acetyl  methyl  carbonyl  (acetone)  to  diacetyl  which gives the pink color. 
Catalase Test 
This test was done according to monica cheese [24].  The  test  was performed  by  dropping  a  loopful  of  
the  isolate  mix  with  the  hydrogen peroxide  on  the  slide.  The production of gas bubbles (02)    from 
the mixture which will occur almost immediately is a positive reaction. 
Reaction on Triple Sugar Iron Agar 
This  test  determines  the  ability  of  the  test  organism  to  produce  hydrogen  sulfide,  gas  and  ferment 
glucose.  A  colony  of  the  test  organism  was  stabbed  and  the  slant  surface  streaked  and  incubated 
overnight  at  370C  for  24hrs.  Hydrogen sulphide production gas production and sugars  fermentation 
indicated TSI positive [18]. 
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Identification of Fungi 
Isolated fungi were identified by examining both microscopic and macroscopic characters. The 
Identification was aided by using identification kof Barnett [25-28].   
Antibiotic Susceptibility Test  
Antibiogram  of  the  test  isolates  was  determined  using  disc  diffusion  technique [29].  Antimicrobial 
disc were obtained from Oxoid Limited, Basingstoke Hampshire, England.  Each  colony  of  the  test  
isolate  was  picked  with  a  wire  loop  and  inoculated into  nutrient  broth  and  incubated  for  3hours.  
The  turbidity  of  each  broth  culture  was  adjusted  to correspond  to  0.5  McFarland  turbidity  
standards  (corresponding  to  approximately  108cfc/ml). Each  standardized  broth  culture  was  used  
to  inoculate  the  surface  of  the  Mueller-Hinton  (MH) agar  plates  and  the  excess  fluid  drained  into  
disinfectant  jar.  The surface of each inoculated plate was allowed to dry.    Using  a  disc  dispenser,  the  
antibiotic  discs  were  aseptically  placed  on  the surface  of  the  inoculated  agar  plates  and  then  
incubated  for  24hrs  at  370C.  After  incubation,  the plates  were  examined  for  zones  of  inhibition  
round  each  disc.  The  diameters  of  the  zones  were measured  with  a  meter  rule  and  recorded.  Each  
test  was  conducted  three  times  and  the  mean inhibition  zone  diameter  (IZD)  recorded  to  the  
nearest  millimeter.  Each  test  isolates  was classified  as  either  resistance,  intermediate  or  sensitive  
to  the  test  antibiotics  in  accordance  with the  criteria  given [30]. 
 
RESULTS 
The results of this research are presented in Tables 1 to 10. Table 1 shows the Bacterial colony count of 
Isolates. Table 2 shows the coliform count of the abattoir wastewater. Table 3 shows the morphological 
characteristics of bacterial colonies from the wastewater samples. Table 4 shows the biochemical 
characteristics of bacterial isolates from the wastewater samples. Table 5 shows the frequency of 
occurrence of bacterial isolates from the wastewater samples. Table 6 shows sensitivity test of bacterial 
isolates to some common antibiotics. Table 7 shows the sensitivity of profile of bacterial isolates to some 
common antibiotics. Table 8 shows the macroscopic and microscopic characteristics of fungal species 
isolated from the wastewater samples. Table 9 shows the frequency of occurrence of fungal species 
isolated from the wastewater samples. Table 10 shows the total count of fungal species isolated from the 
wastewater samples.  
 

Table 1: Bacterial Load of Wastewater from the Abattoir Drainage 
Sample Code Number of Colonies Total Count(cfu/ml) 

A1 4 30  4.3 × 10-7 

A2 443 4.43× 10 
B1 476 4.76 × 10-7 
B2 482 4.82 × 10-7 
C1 470 4.7 × 10-7 
C2 457 4.57 × 10-7 

 
Table 2: Coliform Count of Wastewater from the Abattoir Drainage 

Sample Code No of 10ml 
positive 

No of 1ml 
positive 

No of 0.1ml 
positive 

MPN/100mml 

A1 1 3 3 400 
A2 3 3 3 1100 
B1 1 3 3 400 
B2 1 3 3 400 
C1 3 3 3 1100 
C2 1 3 3 400 

MPN: Most Probable Number  
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Table 3: Morphological Characteristics of Bacterial Colonies 
Sample Code  Colony Characteristics  

A1 Small circular white colonies with smooth edges  
 Small milky colonies with rough edges  
 Small circular white colonies, raised with smooth edges  
A2 Small circular white colonies with smooth edges  
 Small circular white colonies, raised with smooth edges  
B1 Small circular white colonies with smooth edges  

 Large white colonies with rough edges and raised surface  

 Large milky flat colonies with rough edges  
B2 Small milky colonies with rough edges  
 Small circular white colonies, raised with smooth edges  
 Large white colonies with rough edges and raised surface  
C1 Small circular, raised white colonies with rough edges  
 Small circular white colonies, raised with smooth edges  
C2 Small circular, raised white colonies with rough edges  
 Small milky colonies with rough edges  
 Large milky flat colonies with rough edges  

 
Table 4: Biochemical Characteristics of Bacterial Isolates 
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A1i -rods  + + - - + - + + + + - - Pseudomonas 
aeruginosa  

A1ii -rods  + + - - - + + + + + - + Enterobacter aerogenes 
A1iii -rods  + - + - + - + + - + - + Eschericia coli  
A2i -rods  + + - - + - + + + + - - Pseudomonas 

aeruginosa  
A2ii -rods  + - + - + - + + - + - + Eschericia coli  
B1i -rods  + + - - + - + + + + - - Pseudomonas 

aeruginosa  
B1ii -rods  + - + + + - + + - + + - Proteus vulgaris  
B1iii -rods  + + + - + - + + + - - + Klebsiella pneumoniae 
B2i -rods  + + - - - + + + + + - + Enterobacter aerogenes 
B2ii -rods  + - + - + - + + - + - + Eschericia coli  
B2iii -rods  + - + + + - + + - + + - Proteus vulgaris  

C1i -rods  + + - - + - + - - - - + Shigella dysentriae 
C1ii -rods  + - + - + - + + - + - + Eschericia coli  

C2i -rods  + + - - + - + - - - - + Shigella dysentriae 
C2ii -rods  + + - - - + + + + + - + Enterobacter aerogenes 

C2iii -rods  + + + - + - + + + - - + Klebsiella pneumoniae 

 
Table 5: Frequency of Occurrence of Bacterial Isolates 

Names of Isolates Frequency of Occurrence (%) 
Eschericia coli 25% 
Pseudomonas aeruginosa 18.75% 
Klebsialla pneumoniae 12.5% 

Enterobacter aerogenes 12.5% 
Shigella dysentriae 18.75% 
Proteus vulgaris 12.5% 
Total  100% 
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Table 6:Sensitivity Test of Bacterial Isolates to Some Common Antibiotics 
Names of Isolates Zone 

STR 
of 

CEF 
Inhibition 

NIT 
(mm) 
CXC 

CIP GEN AUG OFL 

Eschericia coli 13 0 0 10 28  23 0 33 
Enterobacter aerogenes 12 0 16 11 25  25  0 34 

Pseudomonas aeruginosa 13 0 14 10  29 22 0 31 
Klebsiella pneumoniae 13 11 0 28  14 25  0 30 

Proteus vulgaris 17 12 0 27 25  30 0 31 
Shigella dysentriae 15 0 11 27 16 28  0 32 

KEY: STR: Streptomycin, CEF: Ceftriaxone, NIT: Nitrofurantoin, CXC: Cloxacillin, CIP: Ciprofloxacin, GEN: Gentamycin, 
AUG:  Augmentin, OFL: Ofloxacin.  

 
Table 7: Sensitivity Profile of Bacterial Isolates to Some Common Antibiotics 

Names of Isolates STR CEF NIT CXC CIP GEN AUG OFL 
Eschericia coli  I R R R S S R S 
Enterobacter aerogenes I R I R S S R S 
Pseudomonas aeruginosa  I R I R S S R S 
Klebsiellapneumoniae I R R S I S R S 
Proteus vulgaris  I R R S S S R S 
Shigella dysentriae I R R S I S R S 

KEY: STR: Streptomycin, CEF: Ceftriaxone, NIT: Nitrofurantoin, CXC: Cloxacillin, CIP: Ciprofloxacin, GEN: Gentamycin, 
AUG: Augmentin, OFL: Ofloxacin, S: Susceptible, I: Intermediate Susceptible, R: Resistant.  

 
Table 8: Macroscopic and Microscopic Characteristics of Fungi Isolated from Abattoir Effluent 

Macroscopy Microscopy Identified Isolates 
The upper  surface  of  colonies  
was olive green with white 
edge, granular surface and  
green coloration  on  the reverse 
side 

The conidiophore was  thick  walled,  
hyaline and  slightly  roughened,  erect, 
long,  aseptate with  a vesicle  at the top  
with  phialides  and  with  short conidial 
chains. 

Aspergilus flavus 

The colonies were widely  
spread, black, with smooth  
white edges and spongy  surface 
densely packed  and  brown  on  
the reverse side 

The conidiophore  was  long, erected  
from  the base  to  the vesicle, smooth 
walled, hyaline with globes conidial 
head. 

Aspergilus niger 

The  colony  was widely  spread,  
dark  green  with smooth white  
edges  and spongy  surface  and 
brown  on  the reverse side 

The conidiophore was  long,  narrow at 
the base and  broad  near  the vesicle, 
smooth walled hyaline. 

Aspergilus fumigatus 

The colony is white with  
smooth  edge and  tuft surface 
and on the reverse side is  
brown  in colour 

The  macroconidia  are canoe shaped,  
multiseptate which  contain  3-6 
septations  and  slightly  pointed  at the  
end. 

Fusarium oxysporum 

The  colony  was  white with  
cottony surface and on the  
reverse side is brown in 
coloration.  

Dark  mycelium  hyaline,  long  mycelium  
cell  and  branched  at the upper part,  no  
septation  of  branches  set  off  from  the  
main  hyphae. 

Rhizoctonia solani 

The colony  was  white with  
irregular  edge and spongy  
surface  and brown in colour on  
the reverse.  

The  conidiophore  was  irregularly 
branched at  the  upper  portion and the 
branches  segmented  into  rod-shaped  
conidia which were  in  chains. 

Oidiodendron griseum 

 

Table 9:Frequency of Occurrence of Fungal Species Isolated 
Names of Isolates Number of Colonies 

of Isolates 
Frequency of 

Occurrence 
Aspergilus niger 12 38.7% 

Aspergilus fumigatus 7 22.6% 
Aspergilus flavus 4 12.9% 

Rhizoctonia solani 2 6.4% 
Fusarium oxysporum 3 9.7% 

Oidiodendron griseum 3 9.7% 
Total 31 100% 
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Table 10:Total Count of Fungal Species Isolated (cfu/ml) 
Sample Code  Number of Colonies  Total Count  
A1 6 6.0 × 10³ 
A2 5 5.0 × 10³ 
B2 5 5.0 × 10³ 
B2 4 4.0 × 10³ 
C1 7 7.0 × 10³ 
C2 4 4.0 × 10³ 

 
DISCUSSION 
The total bacterial count of wastewater samples from Gusau Modern Abattoir revealed an average count 
of 4.6 × 10 cfu/ml and an average Fungal count of 5.2 × 10 cfu/ml. This is higher for the wastewater 
according to World Health Organization’s standard limit (1 × 10² cfu/ml). Any water Contaminated to this 
extent is neither good for domestic use nor it is supposed to be discharged into the environment directly 
without treatment.  The abundance of microorganisms may be due to the abundance of nutrients as 
revealed by [31]. The average bacterial and fungal count in this research are similar to the findings of [32] 
which was 4.9 × 10 to 7.3 × 10 cfu/ml of bacteria and average fungal count of 1.17 × 10 cfu/ml from 
wastewater in Sokoto abattoir.  
Total coliform count Most Probable Number MPN/100mml of water from this research ranged from 400 
to 1100MPN/100mml, which is also above the World Health Organization’s limit for drinking water. This 
concurs with the findings of [33] that reported a total coliform count of 400 to 1100MPN/100mml from 
Agege abattoir soil in Lagos state. High coliform count is an indication of the likelihood of the presence of 
pathogenic organisms, most of which causes waterborne diseases.  
From the present study, bacteria and fungi isolated from the wastewater samples include Eschericia coli, 
Enterobacter aerogenes, Pseudomonas aeruginosa, Klebsiella pneumoniae, Proteus vulgaris, Shigella 
dysentriae, Aspergilus niger, Aspergilus flavus, Aspergilus fumigatus, Rhizoctonia solani, Fusarium 
oxysporum, and Oidiodendron griseum. This is also similar to the findings of [33]. 
The presence of Eschericia coli and its high occurrence of 25% in the wastewater samples from Gusau 
Modern Abattoir is an indication of fecal contamination. Eschericia coli are part of the normal flora of the 
human intestines. Some strains of Eschericia coli have been linked to diarrhea, gastroenteritis and urinary 
tract infections [33]. Pseudomonas aeruginosa and Shigella dysentriae are second to Eschericia coli from 
this research with a percentage occurrence of 18.75% each, followed by Klebsiella pneumoniae, 
Enterobacter aerogenes and Proteus vulgaris which all have a percentage occurrence of 12.5% each.  
The bacterial isolates from this study were resistant to ceftriaxone and augmentin, intermediate or 
partially sensitive to streptomycin, and sensitive to ofloxacin and gentamycim. Eschericia coli, 
Enterobacter aerogenes and Pseudomonas aeruginosa were resistant to cloxacillin but sensitive to 
ciprofloxacin. Klebsiella pneumoniae and Shigella dysentriae were sensitive to cloxacillin but 
intermediately sensitive to ciprofloxacin while Proteus vulgaris was susceptible to both cloxacillin and 
ciprofloxacin. Enterobacter aerogenes and Pseudomonas aeruginosa were intermediately sensitive to 
nitrofurantoin while Eschericia coli, Klebsiella pneumoniae, Proteus vulgaris  and Shigella dysentriae were 
resistant to it. This findings are similar to those of [18]  who reported antibiotic resistant strains of 
Eschericia coli and Salmonella spp from Nsukka abattoir and meat seller’s tables at Nsukka market.  
The fungal isolate with the highest occurrence in this study was Aspergilus niger with a percentage 
occurrence of 38.7%, followed by Aspergilus fumigatus and Aspergilus flavus with occurrence of 22.6% 
and 12.9% respectively. Fusarium oxysporum and Oidiodendron griseum both have a percentage 
occurrence of 9.7% while Rhizoctonia solani have the least occurrence of only 6.4%. The Isolated fungal 
species also colonies concurs with the findings of [31-34] who reported Aspergilus spp from Agege 
abattoir in Lagos state, Nigeria.  
 
CONCLUSION  
It can be concluded from the results of this research that wastewater emanating from Gusau Modern 
Abattoir have a high bacterial count of 4.6 ×10 cfu/ml and a high fungal count of 5.2 × 10 cfu/ml and high 
coliform count of 1,100 which exceeded the World Health Organization’s standard limit the implication is 
that, these wastewater can be a source of contamination to our meat at the point of processing within the 
slaughter house, and also to our water bodies when discharged untreated. The  findings  from  this  study  
have  also  shown  that  the  zoonotic  pathogens  from  the abattoir wastewater are  multiple  antibiotic  
resistance  to  antibacterial  agents  used.  This  development  is  of serious  public  health  significance  
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because  the  resistant  isolates  may  be  transferred  to  the consumers  of  such  meat  who  will  
subsequently  develop  resistance  to  the  therapeutic  agents. 

 
RECOMMENDATIONS 
It can be recommended that; 

 An adequate waste management system should be design for abattoir wastewater to ensure that 
wastewater are treated before discharge.  

 Government agencies and relevant stakeholders should enlighten the general population on the 
possible impact of pollution from abattoir wastewater.  

 Were possible, abattoir wastewater should be directed to irrigation lands as they are rich in 
nutrients and manure.  

 Livestock  farmers,  animal  health  workers  and  veterinarians  should  avoid  indiscriminate use  
and abuse  of  antibiotics  in the  management  of  livestock diseases  and  health Problem.  

 Consumers of meat should cook their meat properly before consumption.    
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