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The present work aims at comparing the antibacterial effect of probiotics, plant 

extracts of Vitex negundo and Clitoria ternatae and antibiotics against the disease causing 
bacteria isolated from infected ornamental fishes. The molecular characterization of 
isolated pathogens was performed by randomly amplified polymorphic DNA (RAPD) 
technique. The antibacterial effects of probiotic and plant extracts were analyzed by well 
diffusion method and antibiotic disc was performed by disc diffusion method. Isolated 
probiotics such as Bacillus sp. showed maximum antibacterial activity of 18 mm and 16 
mm zone against Vibrio sp (V2) and Pseudomonas sp (Ps1) respectively. Leaf extract of 
Vitex negundo displayed zone of inhibition of 20 mm on Pseudomonas sp (Ps3) and 16 mm 
on Vibrio sp (V1). Among the antibiotics, chloramphenicol and ampicillin showed 
maximum inhibitory activity against Vibrio sp (V3) (25mm) and Pseudomonas sp (Ps2) 
(25mm) respectively. Even though, antibiotics showed higher inhibitory activity than the 
isolated Bacillus bacteria and plant extract (V. negundo and C. ternatae). This study 
concluded that the use of probiotics as an alternative strategy to the use of antibiotics 
because of its effective antibacterial activity and growing concern in violence of 
disinfectants and antibacterial agents. 
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INTRODUCTION 

Disease outbreak is being 
increasingly recognized as one of the major 
constrain in aquaculture production which 
affect the trade and economic development 
of the sector. Virus, bacteria and parasitic 
diseases cause immense damage in host 
metabolic process by producing toxic 
substances. So far, conventional approaches 
similar to disinfectants, vaccines, antibiotics 
and chemotherapeutics are continued to be 
an important disease control measures in 
ornamental fishes. Massive use of synthetic 

antimicrobial drugs encourages the natural 
emergence of bacterial resistance (David et 
al., 2007) and also antibiotics pose threats to 
consumer health, non-target organisms and 
the environment (Jose et al., 2006, Parker, 
1974). In addition to that, over dose of 
chemical or antibiotics spoil the fish 
physical appearance and colour which 
ultimately affect the sale price of 
ornamental fishes. However, conventional 
approaches have limited success in 
prevention or cure of aquatic diseases, it 
might be necessarily to introduce 
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alternative strategies to the use of 
antimicrobials in disease control have been 
proposed. 

The use of beneficial bacteria 
(probiotics) to displace pathogens by 
competitive processes is being used in the 
animal industry as a better remedy than 
administering antibiotics and is now 
gaining acceptance for the control of 
pathogens in aquaculture (Havenaar et al., 
1992, Moriarty, 2000). Many investigators 
demonstrated positive effects of probiotics 
for various fish species, including rainbow 
trout (Oncorhynchus mykiss) (Dugenci et al., 
2003, Aubin et al., 2005, Brunt and Austin, 
2005, Panigrahi et al., 2004, 2005, 2007, 
Staykov et al., 2005, 2005a, 2005b, 2006, 
2006a, 2007, 2009, Bagheri et al., 2008, 
Denev, 2008, Sealey et al., 2008), common 
carp (Cyprinus carpio) (Yanbo and Zirong, 
2006, Staykov et al., 2005, 2005c, 2006b, 2007, 
2007a, Denev, 2008) and Indian major carp 
(Labeo rohita) (Nayak et al., 2007). Their 
mechanism of action is unclear but may 
compete with pathogenic bacteria and 
produce inhibitory substances. Probiotics 
can make provision of essential nutrients 
for the cultured animal and provision of 
digestive enzymes and enhance direct 
uptake or decomposition of water-borne 
organic matter (Rodgers and Furones, 
2009). Most of the probiotics proposed as 
biological control agents in aquaculture 
belong to the lactic acid bacteria, Bacillus sp. 
and few Pseudomonas sp. (Laurent et al., 
2000). 

Traditional herbal medicines seem 
to have the potential immunostimulation. 
Many studies have proved that herbal 
additives enhance the growth of fishes and 
also protect from the diseases (Francis et al., 
2000, Jassim and Naji, 2003, Sasmal et al., 
2005, Shalaby et al., 2006, Johnson and 
Banerji, 2007). It has been reported that 
Indian almond leaves used as an alternative 
of antibacterial agents and chemical 
substances (Nantarika and Nongnut, 2008). 
The growth of Aeromonas hydrophila which 
cause infection in fins, gills and in the 
caudal region of goldfish Carassius auratus 
was restricted by the administration of 

Phyllanthus niruri and Aloe vera (Ahilan et 
al., 2010). Hakan et al., (2009) discussed the 
antibacterial activity of plants Nelumbo lutea 
and Vinca minor against fish pathogens 
namely A. hydrophila, Yersinia ruckeri, 
Lactococcus garvieae, Streptococcus agalactiae 
and Enterococcus faecalis. The present study 
describes the evaluation of antibacterial 
effect of probiotics and plant extract, 
compared with antibiotics and also to study 
the molecular characterization (RAPD) of 
isolated fish pathogens.  
 
MATERIALS AND METHODS  
Isolation of pathogenic bacteria  

Infected ornamental fish samples 
(Fig. 1 a, b) were aseptically excised and the 
gills, body surface were examined 
microscopically. Spleen, gill, liver and 
kidney of the fishes were aseptically 
removed. Homogenized samples were 
platted on thiosulphate citrate bile salts 
sucrose (TCBS) media (Hi Media, Mumbai) 
for Vibrio sp. isolation. Kings medium with 
the pH - 7.2 was used to isolate Pseudomonas 
sp. After incubation, predominant bacterial 
colonies were sub cultured in the nutrient 
medium to check purity of the isolate. The 
selected pathogenic Vibrio spp and 
Pseudomonas spp were cultured 
individually on Luria bertani (LB) broth at 
37° C for 24 hrs before assay. 100 µl of broth 
culture, which contain 106 – 108 numbers of 
bacteria per millilitres was streaked on 
Muller hinton agar (MHA) medium for 
further utilization. 

 
DNA extraction and RAPD analysis of 
pathogenic bacteria 

Extraction of genomic DNA from all 
the isolated pathogens were carried out by 
following Sambrook et al. (1989) method. 
PCR-RAPD reaction was done with primer 
RBA-5 (5’TTCCCCGAC3’). The template 
DNA was amplified by PCR (Eppendorf - 
Germany) with cocktail of standard PCR 
buffer 2.5 µl, 10 mM dNTP 0.5 µl, primer 2.0 
µl, template DNA 2.0 µl, Taq polymerase 
0.2 µl. The amplification conditions were 1 
min at 94° C, followed by 35 cycles of 1 min 
at 94° C, 1 min at 32° C and 1 min at 72° C 
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and a final extension at 72° C for 10 min. 
PCR products were analysed in 1.4% 
agarose gel electrophoresis. 

 
Isolation of probiotic bacteria  

Probiotic bacteria were isolated 
from healthy fish samples (gut, spleen, gill, 
liver and kidney) and water samples of 
fresh water ponds and reservoir from 
Sivagangai district. MRS-Lactobacillus agar 
was used to isolate Bacillus sp. After 
incubation at 37° C for 24 hrs (Bushra et al., 
2007), predominant bacterial colonies were 
sub cultured in the nutrient medium to 
check the purity of isolate. 

 
Preparation of cell free extract of probiotic 
bacteria 

Overnight culture of isolated 
probiotic strain was raised in the LB broth. 
The culture in the broth was centrifuged for 
10 mins at 8500rpm. Cell-free extract was 
filtered using a syringe with 0.2 µm filter 
and again filtered with 0.2 µm acetate 
cellulose filter. The cell free extract was 
stored for the purposes of further bacterial 
screening (Mitsunobu and Nadine, 1987).  

 
Preparation of plant extract 

The medicinal plant Vitex negundo 
and Clitoria ternatae were rinsed with sterile 
distilled water and cut into small pieces. 
The leaves pieces were homogenized by 
adding chloroform and ethanol in 1:1 ratio 
and the extract was separated by 
centrifugation. This process was repeated 
for many times to get more amounts of 
extract (Gary et al.).  

 
Screening the antibacterial activity of 
probiotic and plant extracts 

20 µl of overnight raised culture of 
all the pathogens in LB broth was swabbed 
on the MHA plates. Sterile cork borer were 
used to make 6 mm wells in MHA plates 
and inoculated with the overnight culture 
of the pathogens (Pseudomonas spp and 
Vibrio spp). About 100 µl of probiotics cell 
free extract and plant extract of V. negundo 
and C. ternatae were loaded in the wells. 
The plates were incubated at 37° C for 24 

hrs. After incubation the zone of inhibition 
was measured and tabulated. 

 
Antibacterial activity of antibiotics  

Commercially available antibiotic 
disc chloramphenicol, gentamycin, 
ampicillin, nalidixic acid were used to find 
out the antibacterial activity against the 
isolated pathogenic Vibrio spp and 
Pseudomonas spp by disc diffusion method. 

 
RESULTS 
Isolation and identification of pathogenic 
bacteria 

Totally seven pathogenic bacteria of 
different genus (Pseudomonas and Vibrio) 
were isolated from the infected ornamental 
fishes (Fig.1 a, b). Among the seven, four of 
them were Vibrio spp (V1, V2, V3 and V4) 
and three of them were Pseudomonas spp 
(Ps1, Ps2 and Ps3).  

 

 
 
Figure 1. Infected ornamental fish collected 
from aquarium, a - Infected mouth parts, b - 
Tail rot disease 
 
Molecular characterization of the bacterial 
pathogens 

Primer RBA-5 (5’ TTCCCCGAC 3’) 
was used to distinguish the isolated 
Pseudomonas and Vibrio spp by RAPD 
method. RAPD profile showed 
reproducible banding patterns of 
Pseudomonas spp (Ps1, Ps2 and Ps3) and 
Vibrio spp (V1, V2, V3 and V4) (Fig. 2). Primer 
RBA-5 showed band patterns ranged from 
500 – 3000bp which was common to all the 
isolated pathogens. Furthermore, Vibrio spp 
V2 and V3 produced a band pattern with the 
size of 3500bp and 2500bp respectively. The 
result showed that Pseudomonas spp and 
Vibrio spp isolated from fresh water 
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ornamental fishes produced unique RAPD 
profile. 

 

 
 
Figure 2. RAPD profile of primer RBA-5 of 
Vibrio spp and Pseudomonas spp isolated from 
infected regions of ornamental fish.  M – 1Kb 
Ladder 
 
 

 
 
Figure 3. Antibacterial activity of probiotics on 
Vibrio spp and Pseudomonas spp a - 
Antibacterial activity of probiotics (B10) against 
the Ps1, b - Antibacterial activity of probiotics 
(B10) against V2. 
 
 
Antibacterial activity of probiotic strains  

Ten probiotics belong to the genus 
Bacillus sp. were isolated from different 
environment and named as Bacillus1-
Bacillus10 (B1-B10). Among the ten Bacillus 
spp, only B10 showed inhibitory activity 
against Vibrio spp with the zone of 
inhibition of 12 to 18 mm and maximum of 
18mm against V2 and minimum of 12 mm 
was noticed against V3. 16 mm of inhibition 
was noticed against Pseudomonas sp (Ps1) 
(Table.1) (Fig.3 a, b). 
 

 
 
Figure 4. Antibacterial activity of plant extract 
on Vibrio spp and Pseudomonas spp a - 
Antibacterial activity of plant extracts V. 
negundo and C. ternetae against Ps3, b- 
Antibacterial activity of plant extracts  V. 
negundo and C. ternetae against V1 [A-ethanol 
chloroform extract of V. negundo, B- ethanol 
chloroform extract of C. ternetae]. 
 
 

 
 
Figure 5. Antibacterial activity of antibiotics 
on Vibrio spp and Pseudomonas spp a - 
Antibacterial activity of antibiotic discs 
against Ps2, b- Antibacterial activity of 
antibiotic discs against V3 [G- Gentamycin, C- 
Chloramphenicol, N- Nalidixic acid, A- 
Ampicillin]. 
 
Antibacterial activity of plant extracts 

V. negundo and C. ternatae extract 
were used for testing antibacterial effect 
against the isolated Vibrio spp and 
Pseudomonas spp V. negundo showed the 
inhibition on both the Vibrio spp and 
Pseudomonas spp (Table. 2). The ethanol 
chloroform leaf extract of V.  negundo 
showed 20 mm zone of inhibition (Fig. 4 a, 
b) on Pseudomonas Ps3 and 16 mm on V1. No 
activities were noticed with the rest of the 
pathogens. C. ternatae did not show any 
inhibitory effect on any of the pathogens. 

 
Effect of antibiotic against Vibrio spp and 
Pseudomonas spp  

Among the selected antibiotics, 
chloramphenical and ampicillin showed the 
maximum zone of inhibition (25 mm) 
against V3 and Ps2 (Fig.5 a, b). Nalidixic 
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acid showed no activity against any 
pathogens except Ps2 (10 mm). The 
minimum activity of 5 mm was noticed in 

ampicillin against V1. The results were 
tabulated (Table 3). 

 
Table  1. Antibacterial activity (zone of inhibition in mm) of probiotics against fish pathogens 

 
 
 

 
 
 
 
 
 
 
 
 
Table 2. Antibacterial activity of plant extracts 
Vitex negundo (nochi) and Clitoria ternetae 
against fish pathogens 

 
 
Table 3. Antibacterial activity of commercially 
available antibiotics on fish pathogens 
 
 

 
 
 

 
 
 
 
 
 

 
 

 
DISCUSSION 

During the last decades, there is 
better improvement in search of antibiotics 
used as traditional strategy for fish diseases 
management and growth. For that reason, 
the present study designed to perform a 
comparative analysis of antibacterial 
activity of probiotics, plant extracts and 
commercially available antibiotics. This 
study has also done with the RAPD profile 
for the molecular characterization of 
isolated fish pathogens. RAPD-PCR has 
been shown in recent years to be useful for 
classifying a number of bacterial species 
(Madico et al., 1995, Williams et al., 1990). 
The results indicated that all of the strains 
from the same type of sampling source 
produced bands of same molecular weight. 
The sharing of common bands indicates the 
presence of highly conserved genomic 
regions in diverse strains of Vibrio and 
Pseudomonas. This assumes significance as 
amplification of common fragments by 
RAPD-PCR with a particular primer has 
been shown to be useful in genetic 
amplifications and hybridization assays for 
diagnostic purpose (Dalla et al., 2002). Thus, 
it can be concluded that RAPD-PCR which 
is a rapid and simple tool could be used to 
differentiate a large number of bacterial 
strains, which could be useful in studying 
the epidemiology and distribution for 
implementing appropriate measures for 
controlling disease caused by the bacteria. 

Name  of  the 
pathogens 

Name of the Probiotics 
B1 B2 B3 B4 B5 B6 B7 B8  B9 B10 

Ps1 - - - - - - - - - 16 
Ps2 - - - - - - - - -  
Ps3 - - - - - - - - - - 
V1 - - - - - - - - - - 

V2 - - - - - - - - - 18 
V3 - - - - - - - - - 12 
V4 - - - - - - - - - 15 

 
Pathogens 

Plant extracts (zone of 
inhibition in mm) 

Vitex negundo Clitoria 
ternetae 

Ps1 - - 
Ps2 - - 
Ps3 20 - 
V1 16 - 
V2 - - 
V3 - - 
V4 - - 

 
Pathogens

Antibiotics (zone of inhibition in mm) 

Chloram-
phenicol 

Genta-
mycin 

Ampi-
cillin 

Nalidixic 
acid 

Ps1 16 11 - - 
Ps2 18 20 25 10 
Ps3 18 15 - - 
V1 19 11 5 - 
V2 14 12 - - 
V3 25 15 12 - 
V4 12 16 - - 
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Previous studies in the area of 
probiotics revealed its antibacterial activity 
against bacterial fish pathogens. Out of 170 
strains, 101 strains were found active 
against three major fish pathogens include 
Vibrio parahaemolyticus, Vibrio harveyi, and 
Aeromonas hydrophila (Prem et al., 2011). 
Also reported that different probiotics were 
isolated from a variety of marine samples 
such as algae, sponge, biofilm, sediment, 
sea cucumber, sea urchin, jellyfish, gut 
microflora of gastropods, crab, ascidian and 
corals (Prem et al., 2011). This study 
explored that probiotics are better 
antibacterial agents against fish pathogens. 
Probiotic Streptococcus phocae and 
Enterococcus faecium isolated from shrimp 
and fish intestine showed broad spectrum 
of antimicrobial effect on more than 
eighteen gram positive and gram negative 
pathogenic strains including Vibrio and 
Pseudomonas sp. with the zone of inhibition 
ranging from 13 to 16 mm in diameter 
(Paulraj et al., 2010). In the present study, 
out of seven pathogens, four showed 
susceptibility in the presence of probiotic 
bacteria (Bacillus sp.) with the observed 
zone of inhibition 12 to 18 mm. The 
observed results indicated that the Bacillus 
sp. isolated from fish samples showed a 
good antibacterial activity. 
 There are large numbers of studies 
already been done with the medicinal 
effects of plants which enhanced the 
growth of fish and protection from diseases 
(Francis et al., 2002, Jassim and Naji, 2003, 
Shalaby et al., 2006, Johnson and Banerji, 
2007).  Ethanol extract of neem leaf 
exhibited minimum inhibitory 
concentration of 75 to 250 g ml-1 on 
Pseudomonas aeruginosa and Vibrio cholerae 
strains isolated from infected regions of the 
clown fishes Amphiprion sebae and A. 
ocellaris (Dhayanithi et al., 2010). The 
ethanol leaf extract of V. negundo showed 
the spectrum of inhibition on V. cholera 
(Merlin and Cathrine, 2011). In our study, 
V. negundo showed antibacterial activity of 
20 mm against Ps3 and 16 mm against V1. By 
considering the range of zone of inhibition, 
V. negundo possesses maximum inhibition 

on Pseudomonas sp. isolated from infected 
fish. Recent reports have shown that 
methanolic extract of C. ternetae affected the 
growth of Bacillus cereus, Klebsiella 
pneumoniae, Proteus vulgaris and Salmonella 
typhi (Anand et al., 2011). Also aqueous, 
methanol and chloroform extracts exhibited 
antibacterial activity against Pseudomonas 
aureginosa (Babu et al., 2009). But no data 
were published on the antibacterial effect of 
C. ternetae on Vibrio sp. In our study, no 
antibacterial activity of C. ternetae was 
observed against any of the isolated 
pathogens. 

This present investigation 
performed a comparative antibacterial 
activity of probiotics, plant extract and 
antibiotics on disease causing pathogens 
isolated from infected parts of fishes. From 
this study, it was observed that 
chloramphenicol, a commercially available 
antibiotic, showed high inhibitory activity 
on isolated fish pathogens with the zone of 
inhibition ranging from 12 to 25 mm in 
diameter, which is higher than the 
inhibitory activity of plant extract and 
probiotics. When compared to the 
antibacterial effect of plant extracts, 
probiotics showed inhibitory activity 
against isolated Vibrio spp (V2, V3 and V4) 
and Pseudomonas sp. (Ps1). Plant extract (V. 
negundo) showed inhibition against less 
number of isolated pathogens (Ps3 and V1). 
Although the antibiotics exhibit higher 
activity, there is a growing concern about 
the abuse of antimicrobial drugs not only in 
human medicine and agriculture but also in 
aquaculture. By keeping the instructions of 
World Health Organization in mind (fact 
sheet 194 web site), it could be necessitate 
reducing the overuse and inappropriate use 
of antimicrobials. According to the results 
of this study, Bacillus sp (B10) showed 
effective inhibitions (16 - 18 mm) against 
isolated fish pathogens which may be 
consider for probiotic strain and could be 
used as a safer alternative strategy for the 
control of ornamental fish diseases. This 
study can be a better supportive to 
ornamental fish farmers and aquarium 
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owners as an alternative strategy in the use 
of antibacterial in disease control. 
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