
Open Access Library Journal 
2021, Volume 8, e7066 
ISSN Online: 2333-9721 

ISSN Print: 2333-9705 

 

DOI: 10.4236/oalib.1107066  Jan. 26, 2021 1 Open Access Library Journal 
 

 
 
 

Phenotypic Characterization of Aeromonas 
hydrophila Isolates in Fresh Water Fishes  
in FCT Using MicrobactTM GNB 24E 
Identification Kit 

S. Mailafia, B. Nabilah, H. O. K. Olabode 

Faculty of Veterinary Medicine, Department of Veterinary Microbiology, University of Abuja, Abuja, Nigeria 

           
 
 

Abstract 
The study was carried out to determine the phenotypic characters of Aero-
monas isolates from fresh water fishes sold in FCT using culture and isola-
tion, and conventional biochemical identification method and confirmation 
with MicrobactTM GNB 24E identification system. Out of 400 samples col-
lected from different fishes (257 from Tilapia zillii, 77 from Clarias gariepi-
nus, 58 from Lates niloticus, and 8 from Alestes nurse) culture and biochem-
ical characterization revealed that 40 isolates were Aeromonas specie and all 
the isolates (100%) were positive to oxidase, catalase, hydrogen sulphide, 
voges proskauer and motility tests. MicrobactTM GNB 24E kit further revealed 
15 out of 40 isolates were Aeromonas hydrophila. Descriptive statistics of the 
results showed an overall prevalence rate of 3.75% with the highest prevalence 
rate of 6.79% in Bwari Area Council, 3.29% in Abuja Municipal Area Council. 
Aeromonas hydrophila was isolated from all the species of fish in the study 
area. Tilapia zillii had a prevalence rate of 3.11%, while Lates niloticus 5.17%, 
Clarias gariepinus, 3.89%, and Alestes nurse was 12.50%. Our research was 
able to isolate Aeromonas hydrophila from fresh water fish sold in Federal 
Capital Territory, which causes zoonotic diseases therefore implies potential 
danger to man and other animals which makes public health awareness and 
enlightenment of the dangers associated with Aeromonas hydrophila in Ni-
geria necessary. 
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1. Introduction 

Species of Aeromonas are Gram-negative, non-spore-forming, rod-shaped with 
rounded end measuring 0.3 - 1.0 × 1.0 - 3.5 μm across [1], facultative anaerobic, 
oxidase-positive, catalase-positive, indole-positive, glucose-fermenting bacteria 
that are resistant to the 0/129 vibriostatic agent and are chemoorganotrophic [2]. 
Aeromonas species are known as causative agents of a wide spectrum of diseases 
in man and animals and some motile species are becoming food and waterborne 
pathogens of increasing importance [3]. Aeromonas in fish represent a serious 
problem and major concern for aquaculturists due to loss of income, reducing 
global aquaculture development [4]. Aeromonas is also associated with food 
poisoning and some human diseases such as gastroenteritis and extra intestinal 
symptoms including soft-tissue, muscle infections, septicemia, and skin diseases 
[5]. Aeromonas hydrophila is one of the important pathogens that cause high 
mortalities in different freshwater fish species in aquaculture [6]. Aeromoniasis 
is of economic importance because it mainly affects young fish and accounts for 
epidemic outbreaks which results to massive mortality in different parts of the 
world [7] and responsible for substantial financial loss to fish farmers worldwide. 

Microbact identification system has been used by different researchers such as 
[8], for the identification of Aeromonas species. It is cheaper, is easy and conve-
nient to use than conventional biochemical methods, this is because it is simple 
and automate the identification of the individual organisms. 

According to [9], identification of Aeromonads to genus level can be con-
ducted using routine test employed in the identification of other enteric bacteria. 
Commercial kit such as, Microbact 24E system have been used in the confirma-
tion of Aeromonads and have been able to identify more than 95% of Aeromo-
nads to genus level when compared with data obtained from PCR method.  

Hence the use Microbact 24E identification kit in the confirmation of Aero-
monas species in this study which is aimed at determining the phenotypic cha-
racters of Aeromonas species isolated from fresh water fishes in Abuja metropo-
lis. MicrobactTM GNB 24 E identification kit was used for the identification of 
aerobic and facultative anaerobic gram-negative bacteria. The kit contained 24 
biochemical substrates, lysine, ornithine, hydrogen sulphide, glucose, mannitol, 
xylose, ONPG, indole, urease, Voges proskauer, citrate, tryptophan, gelatin, ma-
lonate, inositol, sorbitol, rhamnose, sucrose, lactose, arabinose, adonitol, raffi-
nose, salicin, arginine. 

2. Materials and Method  
2.1. Study Area 

The research work was carried out in 2019 in Federal Capital Territory (FCT). 
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Federal Capital Territory (FCT) was formed in 1976. The territory shares boun-
dary with Kogi, Kaduna, Niger and Nassarawa lying between latitude 8.25˚N and 
9.20˚N of the equator and longitude 6.45˚E and 7.39˚E east of Greenwich Meri-
dian, Abuja is geographically located in the center of the country. The Federal 
Capital Territory has a landmass of approximately 7315 km2 with an estimated 
population of 979,876. The territory is made up of six area councils, namely: Ab-
aji, Abuja Municipal, Gwagwalada, Kuje, Bwari, and Kwali [10].  

2.2. Sample Collection and Transportation 

About 400 fish samples were purchased from different markets in the three area 
councils (Bwari, Abuja municipal, and Gwagwalada). 245 samples were pur-
chased from five markets within AMAC, 103 were purchased from 3 markets 
within Bwari Area Council, and 52 samples were purchased from 2 markets 
within Gwagwalada Area Council. The fish samples were transported aseptically 
in ice-packed containers to Public Health Bacterial Zoonosis Laboratory of Fa-
culty of Veterinary Medicine, Ahmadu Bello University Zaria for examination. 

2.3. Sample Processing 

The collected fish sample was kept in dorso ventral position and the abdomen 
was then washed with 70% ethanol to reduce the number of incidental organism. 
A deep ventral incision was made and transverse incision was conducted to ex-
pose the visceral organ using a sterilized scissors, scapel and forcep, 5 g of fish 
intestine was weighed and introduced into 45 mls of peptone water as pre enrich-
ment media, and then stomached using a stomacher for about 2 minutes to ho-
mogenize the sample, after which 1 ml was taken and transferred into labeled 
test tubes containing 9 mls of already prepared alkaline peptone water or brain 
heart infusion broth and covered quickly and then incubated at 37˚C for 24 
hours [11]. 

2.4. Media Preparation 

Agars were prepared based on the manufacturer’s instruction (Oxoid England, 
and Hi media India). 

2.5. Enrichment 

Brain heart infusion broth was used for enrichment. 37 grams was suspended in 
1 litre of distilled water, boiled to completely dissolve and 5 mls were dispensed 
into each enrichment bottle autoclaved at 121˚C for 15 minutes and allowed to 
cool. 1 ml from the pre enrichment was transferred to 9 mls of brain heart infu-
sion broth and then incubated at 37˚C for 18 hours. 

2.6. Selective Plating 

A loopful of the inoculum from the incubated test tubes of brain heart infusion 
broth was taken and streaked on Ampicillin sheep blood agar plates, the plates 
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were incubated at 37˚C for about 18 - 24 hours and smooth, convex, grayish co-
lonies was isolated which is typical of Aeromonas species. 

2.7. Preliminary Identification 

Preliminary screening and identification were conducted using gram staining, 
oxidase test and catalase test. Gram negative, oxidase and catalase positive iso-
lates was stored on blood agar slant for further biochemical characterization [12]. 

2.8. Conventional Biochemical Characterization 

Biochemical test such as hydrogen sulphide, motility test, indole test, methyl red 
test, citrate test, DNase test, urease test, Voges proskauer test, sugars (glucose, 
inositol and mannitol, was performed [12]. 

2.9. Confirmation of Aeromonas to Specie Level Using MicrobactTM  
GNB 24 E Identification Kit 

2.9.1. Preparation of Inoculum 
A single colony of post 18 - 24 hour’s culture was picked using an inoculating 
loop and then emulsified in 5 mls of already prepared normal saline (0.85 g into 
100 mls of distilled water and allowed to dissolve before been autoclaved), and 
then mixed thoroughly to get a homogenous suspension [13].  

2.9.2. Inoculation 
The plates were numbered first and the well of individual substrate was exposed 
by peeling its back. The plates were then placed on the holding tray. A sterile 
micro pipette was used to add 100 ul of bacterial suspension to each well. One 
drop of mineral oil was then added to well 1, 2, and 3 as shown in Figure 1. The 
inoculated rows was resealed with adhesive seal and incubated at 37˚C for 18 - 
24 hours. After incubation the strips was removed from the incubator and the 
sealing tape was pealed backward. As shown in Figure 2, for well 8 (indole pro-
duction) 2 drops of kovac’s reagent was added and the result was read after 2 
minutes of the addition of the reagent. For well 10 (voges proskauer reaction) 
one drop of VP1 and VP2 reagent was added and the result was read after 15 - 
30 minutes. For well 12 (Tryptophan Deaminase) one drop of the TDA reagent 
was be added and the result was read immediately. For well 7 (ONPG), after 
reading the result, one drop of nitrate A and nitrate B reagent was added to the 
well. Production of red colour indicates that nitrate have been reduced to nitrite 
(NO2). For wells that exhibited a yellow colour after the addition of nitrate rea-
gents, Zinc powder was added to the well to determine if nitrate was reduced 
completely to nitrogen gas (N2). 

2.9.3. Interpretation 
The codes gotten from the reaction was entered into Microbact computer aided 
identification package software and the resultant identity and percentage proba-
bility of the organism was recorded. 
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Figure 1. MicrobactTM GNB 24E kit after the addition of bacterial sus-
pension in each well before incubation. 

 

 
Figure 2. MicrobactTM GNB 24E after incubation at 37˚C for about 18 - 
24 hours and addition of required reagent. Now ready for reading using 
Microbact chart. 

3. Result  

Table 1 showed the number of fishes purchased from different area councils in 
FCT Abuja. The highest number of 129 Tilapia Zillii, was purchased from AMAC, 
while 92 Tilapia zillii was purchased from Bwari area council and 36 Tilapia zillii 
from Gwagwalada area council, making a total of 257 Tilapia zillii. The highest 
Clarias gariepinus was purchased from AMAC which was about 70 and 7 was 
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sourced from Gwagwalada area council respectively, no Clarias gariepinus was 
purchased from Bwari area council. 40 Lates niloticus were purchased from 
AMAC and 9 each was purchased from Bwari and Gwagwalada area council, 
making a total of 58 Lates niloticus. 6 Alestes nurse were purchased from AMAC 
and 2 from Bwari area council making a total of 8 Alestes nurse. 

Table 2 showed the characteristics of various complete biochemical reaction 
of 40 isolates suspected to be Aeromonas specie out of 400 fish samples used 
based on morphology, gram staining and complete conventional biochemical 
test. All the 40 isolates were gram negative, greyish, moist, circular, and raised 
on Ampicillin sheep blood agar. All 40 isolates were positive for oxidase, cata-
lase, hydrogen sulphide production, voges proskauer, and motility as 39 isolates 
further fermented glucose, while 38 isolates fermented mannitol. Urease produc-
tion was positive for 37 isolates, methyl red was positive for 34 isolates, 24 iso-
lates were also positive for indole and 18 isolates were positive for inositol.  

Table 3 showed that 15 isolates were confirmed as Aeromonas hydrophila 
based on MicrobactTM GNB 24E identification system. All the 15 isolates were 
positive for motility, nitrate, lysine, hydrogen sulphide, glucose, sucrose, argi-
nine while 14 of the isolates reacted to ornithine, mannitol, Ortho-Nitrophenyl 
β-galactoside (ONPG), Urease and voges proskauer. Twelve (12) isolates were 
positive to xylose and rhamnose. Eleven (11) isolates were positive to citrate. 9  
 
Table 1. Fishes purchased from different area councils in FCT. 

Types of Fish AMAC Bwari Gwagwalada Total 

Tilapia zillii 129 92 36 257 

Clarias gariepinus 70 0 7 77 

Lates niloticus 40 9 9 58 

Alestes nurse 6 2 - 8 

Total 245 103 52 400 

 
Table 2. Biochemical reactions of the 40 suspected isolates of Aeromonas specie. 

Biochemical test No. of Positive No. of Negative 

Oxidase 40 0 

Catalase 40 0 

H2S 40 0 

VP 40 0 

Motility 40 0 

Glucose 39 1 

Mannitol 38 2 

Urease 37 3 

Citrate 36 4 

Methylred 34 6 

Indole 24 16 

Inositol 18 12 
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Table 3. Biochemical reaction of 15 isolates confirmed as Aeromonas hydrophila using 
MicrobactTM GNB 24E Test kit. 

Biochemical Positive Negative 

Motility 15 0 

Nitrate 15 0 

Lysine 15 0 

Ornithine 14 1 

H2S 15 0 

Glucose 15 0 

Mannitol 14 1 

Xylose 12 3 

ONPG 14 1 

Indole 2 13 

Urease 14 1 

VP 14 1 

Citrate 11 4 

TDA 0 15 

Gelatin 3 12 

Mannose 7 8 

Inositol 1 14 

Sorbitol 9 6 

Rhamnose 12 3 

Sucrose 15 0 

Lactose 8 7 

Arabinose 7 8 

Adonitol 1 14 

Raffinol 7 8 

Sal 9 6 

Arginine 15 0 

 
isolates were positive to Sorbitol and salicine. 8 isolates were positive to lactose. 7 
isolates were positive to Arabinose, raffinol, and mannose. 3 isolates were posi-
tive for gelatin, 2 isolates were also positive to indole and 1 isolate was positive 
for adonitol and inositol. No isolate was positive for Tryptophan deaminase 
(TDA). 

Table 4 showed the prevalence of Aeromonas hydrophila in different area 
councils of FCT, Abuja. The prevalence of Aeromonas hydrophila from fishes 
purchased in Bwari was the highest (6.79%) when compared to that obtained from 
fishes purchased in AMAC (3.29) and Gwagwalada had no report of Aeromonas 
hydrophila. The overall prevalence of Aeromonas hydrophila isolates from the 
400 fishes purchased in Federal Capital Territory 3.75%. 
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Table 5 showed the percentage distribution of Aeromonas hydrophila among 
fishes purchased in Bwari. The highest isolation rate is for Alestes nurse was 
(50%) followed by Lates niloticus (22.20%) and Tilapia zillii having the lowest 
(4.34%), no isolation was obtained for Clarias gariepinus with the total isolation 
rate of 6.79% for Aeromonas hydrophila in Bwari. 

Table 6 showed the percentage distribution of Aeromonas hydrophila among 
fishes purchased from AMAC. Clarias gariepinus had the highest isolation rate 
(4.28%) followed by Tilapia zillii (3.10%) and then Late niloticus (2.50%). No 
isolation rate was recorded for Alestes nurse. 

4. Discussion  
4.1. Isolation of Aeromonas Species 

Aeromonas species are capable of growing on the common culture media used 
in the clinical laboratory, such as Sheep Blood Agar (SBA), as well as Chocolate 
Agar. The organism is also known to produce hemolysis on sheep blood agar, 
which is indicated by our findings. The colonies were found to be round, raised 
opaque, with entire edge, smooth, and often had mucoid surface [14]. The or-
ganism was known to grow on common culture media used for the isolation of 
Enteric bacteria, such as MacConkey Agar, XLD Agar, and Hektoen Enteric  
 
Table 4. Prevalence of Aeromonas hydrophila in different area councils of FCT, Abuja. 

Area councils Numbers of fishes used Number of isolates % Prevalence 

Bwari 103 7 6.79 

AMAC 245 8 3.26 

Gwagwalada 
Total 

52 
400 

0 
15 

0.00 
3.75 

 
Table 5. Percentage distribution of Aeromonas hydrophila among fishes in Bwari. 

Types of fishes Number of fishes Number of isolates Prevalence rate % 

Tilapia zillii 92 4 4.34 

Lates niloticus 9 2 22.20 

Alestes nurse 2 1 50.00 

Clarias gariepinus 
Total 

0 
103 

0 
7 

0.00 
6.79 

 
Table 6. Percentage distribution of Aeromonas hydrophila among fishes in AMAC. 

Types of fish Number of fish Number of isolates Prevalence rate % 

Tilapia zillii 129 4 3.10 

Clarias gariepinus 70 3 4.28 

Lates niloticus 40 1 2.50 

Alestes nurse 
Total 

6 
245 

0 
8 

0.00 
3.26 
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Agar. It also grows on Cefsulodin-Irgasan-Novobiocin (CIN) plate, which is in-
itially formulated for the Yersinia enterocolitica, and forms pink centered olo-
nies on that medium [14]. Another culture medium for the selective isolation of 
Aeromonas is ampicillin blood agar, which is used for its recovery from feces, 
and contains 20 μg/ml of ampicillin [15].  

400 fish samples were used to carry out the research work. Pre enrichment 
was first done using peptone water, after which enrichment was done using 
brain heart infusion broth. It was then cultured on Ampicillin sheep blood agar, 
which is the widely used medium for the isolation of Aeromonas specie is ampi-
cillin sheep blood agar and [16], noted that Aeromonas have been regarded as 
being universally resistant to penicillin therefore ampicillin was incorporated the 
culture media for the selective isolation of aeromonads which produced a grayish, 
circular, raised, beta hemolytic colonies. Ampicillin sheep blood agar (ASBA) 
have also been recommended by [17], for the selective cultivation of Aeromonas 
species. Our study was able to isolate Aeromonas hydrophila from fresh water 
fishes using Ampicillin Sheep Blood Agar, which grew at 37˚C. All isolates were 
beta hemolytic, round, raised, and smooth, which is concurred with [11], who 
noted that Aeromonas species are usually hemolytic, round, raised, smooth and 
often mucoid on sheep blood agar. 

4.2. Biochemical Characteristics  

The series of biochemical profiles such as oxidase test, catalase, citrate test, me-
thyl red test, voges proskauer, motility, indole, hydrogen sulphide, and sugar 
fermentation tests such as inositol, glucose and mannitol indicated quantitative 
phenotypic reactions typical of Aeromonas species. The test that yielded high 
percentage of positivity included 40 isolates which were all gram negative, oxi-
dase and catalase positive, motile, citrate positive, voges prokauer positive, pro-
duced hydrogen sulphide, glucose positive and very few negative, inositol nega-
tive and positive, mannitol positive and few negative, urea positive and few neg-
ative were suspected to be Aeromonas.  

Biochemiocal characterization conducted in our studies revealed 40 isolates 
that were identified as Aeromonas isolates. [18], found Aeromonas stains in 29 
(13.18%) of samples from diarrhoeic humans from Zaria through conventional 
biochemical studies which is at variance with our studies. As the years go by, 
new methods always emerge for the identification of Aeromonas as apart from 
biochemical methods. This is attested to the fact that biochemical methods tend 
to be cumbersome and there are chances of development of false positive results. 
Despite all odds biochemical tests remain one of the best methods for prelimi-
nary and conventional identification of Aeromonas starins from contaminated 
samples. Furthermore, biochemical could serve as a prelude for applications of 
rapid test methods in confirmation of field isolates. The knowledge and skills for 
the identification of prevailing biotypes of Aeromonas in fish could be necessary 
to formulate startegies for the control of Aeromonas in a population.  
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4.3. MicrobactTM GNB Identification System 

Aeromonas identified by the conventional biochemical test reaction were sub-
jected to additional analytical profile index test using MicrobactTM 24E GNB kit 
(Oxoid, England) which is a commercial biochemical kit in micro plate format 
for identifying Enterobacteriaceae and Miscellaneous gram-negative bacilli. Or-
ganism identification is based on pH change and substrate utilizations as estab-
lished by published reference methodologies [14]. The kit has MicrobactTM com-
puter aided identification package that is consulted for the identification choices. 
The percentage figure shown against the organism name is the percentage share 
of the probability for that organism as a part of the total probabilities for all 
choices. It has been used by different researchers such as [8], for the identifica-
tion of Aeromonas species. It is cheaper, is easy and convenient to use than con-
ventional biochemical methods, this is because it is simple and automate the 
identification of the individual organisms. 

According to [9], identification of aeromonads to genus level can be con-
ducted using routine test employed in the identification of other enteric bacteria. 
Commercial kit such as, Microbact 24E system have been used in the confirma-
tion of Aeromonads and have been able to identify more than 95% of Aeromo-
nads to genus level when compared with data obtained from PCR method.  

4.4. Prevalence 

The prevalence rate of Aeromonas hydrophila in Federal Capital Territory may 
be associated with environmental factors (The growth of microorganisms is 
greatly affected by the chemical and physical nature of their surroundings such 
as solutes and water activity, pH, temperature, oxygen level, pressure and radia-
tion). Isolation method, such as the type of Agar used, Season of the year. A 
study conducted by [19], from north Africa also found out that the isolation of 
Aeromonas specie to be highest during the months of winter and lowest during 
summer. 

The overall prevalence rate of Aeromonas hydrophila isolated from different 
fresh water fishes purchased from different markets within FCT is 3.75% which 
is lower that the prevalence rate found by [6], which was 3.92%. This may be due 
to the type of sample used as the sample used which was stool. It was also lower 
than the prevalence rate of Aeromonas hydropila from diarrheic reported by 
[18], which was 6.81%. it was also lower that [20], who had 91% prevalence of 
Aeromonas hydrophila from boreholes used for drinking in Maiduguri, the high 
prevalence rate might be due to the type of sample used by [20]. The prevalence 
of Aeromonas hydrophila from fishes purchased in Bwari was the highest at 
(6.79%) when compared to the prevalence of Aeromonas hydrophila from fishes 
purchased in AMAC (3.29) and Gwagwalada had no prevalence recorded. 

The distribution of aeromoniasis in federal capital territory showed that 
Alestes nurse had the highest prevalence of aeromoniasis in Bwari (50%) and 
Clarias gariepinus had the highest prevalence (4.28%) in Abuja Municipal Area 

https://doi.org/10.4236/oalib.1107066


S. Mailafia et al. 
 

 

DOI: 10.4236/oalib.1107066 11 Open Access Library Journal 
 

Council (AMAC). All the species showed varying prevalence in different fishes 
and different areas of the Federal Capital Territory. This is in agreement with 
previous workers [20]. This clearly shows variations in infection rates in differ-
ent areas. Zero prevalence encountered in Gwagwalada and in Alestes nurse in 
Abuja Municipal Area Council (AMAC) may be attributed to small sample size, 
system of production, season of the year, or other geographical factors.  

5. Conclusion  

This study demonstrated the isolation and confirmation of Aeromonas hydro-
phila using both conventional method and MicrobactTM 24E identification kit 
with an overall prevalence of 3.75%. Since Aeromonas hydrophila is indicated in 
human infection, the prevalence in fish may be a potential source of human in-
fection especially were fish and fish products are not properly handled before 
consumption. There is therefore need for public health awareness and enligh-
tenment of the dangers associated with Aeromonas hydrophila in Nigeria. 
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