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Water is an essential requirement as fish cannot live without water. The quality of water plays an 
important role in the aquatic oriental fish culture. The physical and chemical parameters play major role 
for the survival of fish in the fish tank. The temperature reduced to 21

0
C while the hydrogen ion 

concentration came down to 6.3. The total oxygen level found 6.3 and the hardness of water reached to 
105.1mg/ml. The water quality was found contaminated with Escherichia coli and Micrococcus sp. The 
fish found died due disease caused by Pseudomonas sp, Vibrio sp and Staphylococcus sp. The 
extracts of mango leaves showed good antibacterial activity against both water bacterial isolates and 
diseased fish bacterial isolates by showing zone of inhibition against the bacterial isolates. Thus, 
showing that mango leaves can be used as an antibacterial agent in the ornamental aquatic fish 
cultures to prevent the disease.     
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INTRODUCTION 
 
Ornamental fish culture trend is a new hope in the 
development of micro enterprises in urban and 
periurnban areas (Chen et al., 2001; Neely et al., 2002). 
Most diseases in fishes are due to poor water quality, 
which lowered the immune system because the presence 
of microbes such as Escherichia coli, Salmonella sp, 
Shigella sp, Proteous sp, klebsiella sp, Streptococcal sp, 
Staphylococcus sp, Micrococcus sp, Bacillus sp 
(Baticados et al., 1990).Vibrio ichthyodermis and 
Halophilic vibrio was found to be responsible for disease 
in cultured Plecoglossus altivelis in Japan (Lavilla et al., 
1998; Ferguson et al., 2000). Bacterial fin rote is a 
contiguous disease, which causes hyperplasia of the 
respiratory epithelium (Mehdi et al., 2012). 
Staphylococcus aureous isolated from the fish and 
fishery products were enterotoxigenic and produced 
enterotoxin A, B, C and D either individually or in 
combination (Akhlaghi and Keshavarzi, 2002). Some 
microbes are highly virulent, untreatable, causes 
epizootic ulceratic syndrome in cultured and wild fresh  
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water fish (Chang et al., 2006). Potential pathogens 
present in the aquatic environments secrete enzymatic 
chitinase enabling bacteria to erode chitinous 
membranes in the fish to multiply and invade the vital 
organs (Colorni et al., 2002). Transmission of 
micrococcus sp was tested in vitro on healthy fish and 
manifestation of ulcers took place within 72hrs (Koh et 
al., 2004). The various fish and fish products harbours 
pathogenic organisms like Salmonella species, Vibrio 
cholera (Mata et al., 2004). M. indica and M. sylvatia roub 
showed anti-bacterial, anti-viral, anti-fungal, anti-
protozoal activity (Garcia et al., 2003). Mangifera indica 
exhibits a wide range of pharmacological activities 
including anti-diabetic, anti-HIV, and anti-cancer, anti-
inflammatory, anti-oxidant and anti-viral infects 
(Akinepelum and Onakoya, 2006). Mangiferin protect 
brain nerve cell from the oxidative damage of skin and 
widely used as a nutritional medicine (Bagyalakshmi e 
al., 2009). Mango leaf extract contain a lot of glycosides, 
such as mangiferin, isomangiferin, neomangiferin, 
homomangiferin (Farnaz et al., 2011). Stem bark of M. 
indica has been found to possess anti-helminthic and anti 
allergic properties (Firas and Hassan, 2008). The 
polyphenols of mangiferin and epigallocatechin-3-gallate  
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have potent effects against protozoan and helminthes 
parasites infect in mammals (Garrido et al., 2004). The in 
vitro antimicrobial activity of methanolic and aqueous 
extract of mangiferin inhibits the growth of Streptococcus 
aureus and Proteus valgaris (Martinez et al., 2000). The 
anti-microbial activities of methanolic extracts of M.indica 
against gram positive and gram negative organisms  at 
concentration of 20mg/ml  (Morales et al., 2008). 
 
 
MATERIALS AND METHODS 
 
Selection of Tanks 
 
A circular cement tank of size 86cm diameter and 90cm 
height was selected (Gracia et al., 2003) from fresh water 
ornamental fish culture unit of Integrated Rural 
Technology Centre at Erode Tamil Nadu. The selected 
tank was cleaned with tap water and then sterilized with 
potassium permanganate solution. 
 
Preparation of Fish Test Tank 
 
The fish tank was prepared by following Garcia et al., 
(2003). The tank was filled with water up to a height of 30 
± 3 cm and the level was retained throughout the 
experimental periods. The green mango leaves of weight 
100gm/ml was introduced in the tank then ten fishes 
belongings to two species Poecilia reticulate (guppy), 
Carassius auratus (gold fish) were introduced into tank. 
 
Physical and Chemical Parameters  
 
The water samples from the fish tanks were analyzed 
(Mothana and Lindequist, 2005) at an interval of one day, 
fifth day, tenth day, fifteenth day, twentieth day for any 
change in the temperature, hydrogen ion concentration, 
hardness of water, biological oxygen demand.  
 
Bacterial analysis of water sample  
 
The water sample was taken from the fish tank and 
serially diluted for plating on nutrient agar (Morales et al., 
2008). The dilutions plates of 10

-4
, 10

-5
 and 10

-6
 were 

taken and were incubated at 37ºC for 48 hours. The 
isolated colonies were observed for macroscopic and 
microscopic morphological examinations then 
biochemically identified by following Holt et al., (1994). 
 
Isolation of pathogen from disease affected fishes 
 
The fishes died due to disease were taken out from the 
aquarium tanks by using sterile forceps and placed on a 
sterile petriplates. The bacteria were isolated (Gosh et 
al., 2008) by surfacing the fish and fins using sterile 
cotton wool swab and then swabbed on to a nutrient agar 
plates.The swabbed nutrient agar plates were incubated  

 
 
 
 
at 37ºC for 24 hours. The isolated colonies were 
identified based on colony morphology and biochemical 
tests (Holt et al., 1994).  
 
Collection of Mango leaves  
 
Green ripe mango leaves were collected (Chessbrough, 
200) from dense mango garden located at erode were 
washed under tap water, air dried and them 
homogenized to fine powder. 
 
Preparation of crude extract  
 
The preparation of crude extract was followed (Ncube et 
al., 2008) by taking 10g of powdered leaf sample soaked 
in 50ml of ethanol and it was kept in Soxhlet apparatus at 
80

0
C for 48 hours. This extraction was taken, allowed for 

evaporation and then concentrated with dimethyl 
sulfoxide to three different concentration such as 25% 
(25µg leaf extract + 100µl DMSO), 50% (25µg leaf extract 
+ 100µl DMSO) and 75% (75µg leaf extract + 100µl 
DMSO) were prepared. 
 
Antibacterial activity of Mango leaves   
 
The antibacterial activity of Mango leaves powder was 
carried by (Kim et al., 2006) taking sterile paper discs 
(6mm, Hi-media, Mumbai) loaded with 100μl of 25%, 
50% and 75% solution of the crude extracts and were left 
to dry for 12 hrs at 37ºC in a sterile room. Bacterial 
suspensions were diluted to match the 0.5 McFarland 
standard scale 8 (approximately 1.5x10 CFU/ml) and 
they were further diluted to obtain a final inoculum. The 
Mueller Hinton agar was poured into petri dishes and 
allowed for solidification, then inoculated with 100μl of 
suspension containing 1x10 CFU/ml of bacteria. The 
discs treated with 25%, 50% and 75% extracts were 
applied on the medium. The plates were incubated at 
37ºC for 24 hrs. After incubation the inhibition zone 
diameters around each of the disc were measured and 
recorded. 
 
RESULT  
 
Physical and chemical analysis of water  
 
The maximum temperature was reached to 24.5

0
C. There 

was decrease in the pH value up to 6.3. The total 
hardness of water was reached to 105.1mg/ml. The 
dissolved oxygen level reached to 3.5mg/ml. Thus there 
was not much variation in physical and chemical 
parameters which are presented in table 1.  
 
Bacterial analysis of water 
 
Bacterial colonies were isolated from fish water tank 
showed two different colonies. The colony one appeared  
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Table 1: Physical and chemical parameters observed in the fish tank 
. 

 
Parameters 

Intervals of sample taken (days) 

1 5 10 15 20 

Temperature  (°C) 24.2 24 23.5 21 24.5 

pH 7.8 6.5 6.3 6.4 6.3 

Total hardness (mg/l) 85.08 105.1 100.1 105.1 90.09 

Dissolved oxygen(mg/l) 
6.85 6.25 5.2 4.55 3.5 

 
 
 

Table 2: Biochemical tests of colonies obtained from fish water sample and disease affected fish 

 

S/No Biochemical 
Test 

WS  
Colny1 

WS  
Colny2 

DAF 
Colony1 

DAS                
Colony2 

DAS                     
Colony3 

1 Indole 
production 
test 

+ - - + - 

2 Methyl red 
test 

+ - - - + 

3 Vogesproska
uer test 

- - - - + 

4 Citrate 
utilization test 

- - + - - 

5 Triple sugar 
iron test 

A/A K/A K/K A/A K/K 

6 Urease test + - - - - 

7 Catalase test + + + + + 

8 H2S 
Production 
test 

- - - - - 

9 Starch 
hydrolysis 

- - - - - 

   

Note where= WS--Water sample of fish tank, DAF--Disease effected dead fish,(+)—Positive,    (- )-

-  Negative, K- -  Alkaline, A = Acid 

 
 
 
white, moist, glistering shape. Under microscopic 
examinations it appeared gram negative rod shaped 
bacteria. The colony second looked circular, convex, 
smooth, yellow colorations. The microscopic examination 
revealed the gram positive rod shaped bacteria. The 
biochemical test of colony one and two are presented in 
table 2 showed the presence of Escherichia coli and 
Micrococcus species. 
 
Bacterial analysis of dead fish 
 
In the disease affected dead fish three different colonies 
were isolated. The colony one showed abundant, thin, 
white growth with medium turning green in the cultural 
medium. Under microscopic examination it appeared 
gram negative rod shaped motile bacilli. The colony 
morphology of second colony appeared moist, 

translucent and rounded colonies. The microscopic 
examinations showed gram negative curved rod shaped 
active motile bacteria. The colony morphology of third 
bacterial isolate appeared abundant, opaque, smooth, 
rounded colonies. Under microscopic examination it 
appeared gram positive cocci shaped bacteria. The 
biochemical characters of the three isolated bacteria are 
presented in the table 2. Thus confirming  the presence 
of Pseudomonas sp, Vibrio sp and Staphylococcus sp 
respectively.  
 
Microbial Sensitivity Test  
 
After identification of bacterial colonies, they are 
subjected to microbial sensitivity test by using 25%, 50% 
and 75% concentration of mango leaves extract. The 
result shows that all the organisms were sensitive to  
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Table 3: Antibacterial activity Mango leaf extracts against 
isolated colonies on water and disease affected fish 
bacterial pathogens. 

 

 
Bacterial isolates 

Crude 
extracts of 
various % 

Zone of 
Inhibition in 
mm 

Escherichia coli 
25               
50                
75 

8mm           
12mm         
16mm 

Micrococcus sp 
25               
50               
75 

7mm            
9mm           
14mm 

Pseudomonas sp 
25               
50                
75 

9mm           
13mm            
16mm 

Vibrio sp 
25               
50                      
75 

8mm          
12mm                
16mm 

Staphylococcus sp 
25               
50                       
75 

6mm                    
8mm                  
14mm 

            Where: mm-millimeter 

 
 
 
mango leaf extract. The sensitivity test of colonies 
obtained from water sample and from disease affected 
fish are shown in table 3. 
 
 
DISCUSSION 
 
Disease and water quality are the two important problems 
affecting aquaculture, to overcome these problems a 
proper and effective methods are needed (Chen et al., 
2001). This study was aimed at finding some remedy for 
these problems. The invivo study reveals that addition of 
mango leaves to aquaculture tank reduced the bacterial 
load in water (Gracia et al., 2003). The quality of water 
was an important factor in aquarium tank, poor water 
quality lead to disease (Mehdi et al., 2012). All the water 
quality parameters were maintained in a tolerable level in 
test fish tank there was not much variation. The 
temperature reached to 24.5

0
C. The total hardness of 

water was reached to 105.1mg/ml. The dissolved oxygen 
level reached to 3.5mg/ml (Farnaz et al., 2012). After 
adding mango leaves to fish test tank, within 5 days there 
was a notable decrease in pH value to 6.3 (Martinez et 
al., 2000). The isolated bacteria from water and disease 
affected fishes were also identified Escherichia coli, 
Micrococcus sp, Pseudomonas sp, and Staphylococcus 
(Lilly et al., 1998). In vitro study showed that  mango leaf 
extract possessed antibacterial activity against water and  
fish pathogen at 25%, 50%, 75% concentration with 
increase in the sensitivity (Parekh and Chanda, 2007). 
The phytochemical analysis for Mangifera indica extract 

revealed the presence of polyphenols, alkaloids, 
saponins, tannins these compounds were biologically 
 active (Garrido et al., 2004; Kiyota, 2006). The 
polyphenol mangiferin shows antibacterial, viral, fungal 
activity (Akinpelum and Onakoya, 2006). Tannins also 
inhibit the cell protein synthesis (Bagyalakshmi et al., 
2009). Polyphenols are an antioxidant agent that protects 
the tissue against oxidative stress (Firas and Hassan, 
2008). During infection of bacteria, inflammatory 
response occurs may be attenuated by polyphenols 
(Mothana and Lindequist, 2005). Development of 
antibiotic resistance among bacterial population from 
aquatic environment has been reported previously 
(Colorni et al., 2002). According to world health 
organization the medicinal plants would be the best to 
obtain secondary plant metabolite (Morales et al., 2008). 
Plants with previous pharmacological applications have 
been extensively investigated as some of medicinal 
agents. The extracts of such plants have to be taken and 
antimicrobial activity studied (Ncube et al., 2008). 
 
 
CONCLUSION 
 
The mango leaves were showed good antibacterial 
activity against Escherichia coli, Micrococcus sp, 
Pseudomonas sp, Vibrio sp and Staphylococcus sp. Thus 
paves the new way of treatment against fish pathogens. 
There was no water contamination after the addition of 
mango leaves thus suggested  that these  mango leaves 
can be  used  to  prevent the   water  contamination and 
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control the fish pathogen in the aquatic water. 
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