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Role of Lactobacillus as a Probiotic in Fish 1
 

By 

Saif Uddin Khan 2 

ABSTRACT 

Proper performance of fish in morphological, physiological and immunological aspects is 

necessary for fish production. But several inhibitors like disease, pathogen, and adverse envi-

ronment can overpower these performances. At present, antibiotics regarding preventing 

these inhibitors have been seen becoming favorable to those inhibitors. So, Lactobacillus, an 

important probiotic group of bacteria can be an alternative to these antibiotics regarding 

proper performance of fish in mentioned aspects. Lactobacillus have been seen used in dif-

ferent experiments, mainly as a supplement in feed at various concentration. These experi-

ments show positive results like improved growth with minimum cost, improvement in re-

production, haematology, immunology, disease resistance as well as better proximate compo-

sition in selective fishes. So many more experiments should be conducted in commercially 

important fishes for better growth and health of fishes which will certainly increase fish pro-

duction.   

 

Key Words: Probiotic, Lactobacillus, Antibiotics, Fish. 

 

1A seminar paper for the course BTL 598, winter’17. 

2MS student, Department of Biotechnology, BSMRAU, Gazipur-1706. 
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Chapter 1 

INTRODUCTION 

Lactobacillus bacteria are a major part of the lactic acid bacteria (LAB) group which convert 

sugars to lactic acid. In humans, they constitute a significant component of the microbiota at 

a number of body sites, such as the digestive system, urinary system, and genital system. Lac-

tobacillus forms biofilms in the gut microbiota to allow them to persist during harsh envi-

ronmental conditions and maintain ample populations (Salas-Jaraet al., 2016).Lactobacillus 

exhibits a mutualistic relationship with the host body to protect the host against potential in-

vasions by pathogens, and in turn, the host provides a source of nutrients (Martin et. al., 

2013).Lactobacillus is the most common probiotic found in food such as yogurt, and it is di-

verse in its application to maintain human well-being. 

The Greek word probiotic means “for life”, was introduced by Parker (Parker, 1974). Accord-

ing to him, probiotics are “Organisms and substance, which contribute to intestinal and mi-

crobial balance”. A broader definition of the term probiotic is defined as a live microbial ad-

junct which has a beneficial effect on the host by modifying the host – associated microbial 

community, by ensuring improved utilization of the feed or enhancing its nutritional value, 

by enhancing the host response towards disease, or by improving the quality of its ambient 

environment (Verschuereet al., 2000). According to the currently adopted definition by 

FAO/WHO, probiotics are live microorganisms, which when administered in adequate 

amounts confer a health benefit on the host (Yadavet al., 2016).  

Now a days, Probiotics are commonly used as therapeutic, prophylactic and growth supple-

ments for fish (Pandiyanet al., 2013). Probiotics are used in aquaculture to improve growth 

performance (Silva et al., 2013), nutrition (Zhou et al., 2009), to decrease diseases (Iriantoet 

al., 2002) and to develop immune system (Nayaket al., 2007). Apparently, Lactic Acid Bac-
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teria have been broadly used as probiotic strains which are usually present in the intestine of 

healthy fishes such as the Lactobacilli and Bifidobacteria (Pandiyanet al., 2013). 

In case of disease occurrence, antibiotics are being used as traditional strategy for the preven-

tion and control of diseases and fish growth. However, the development of antibiotic resistant 

pathogens were recognized but there is a huge risk of transmission of resistance bacteria from 

aquatic environment to human (Pandiyanet al., 2013). As per them, using antibiotic is harm-

ful for aquatic animals because it kills beneficial microbiota in gastrointestinal system of an-

imals and it also accumulates in fish products to be unsafe for human consumption. Chemo-

therapeutic treatment may cause the development of resistant bacteria (Aoki et al, 1985). Al-

so the yield residues in fish can introduce potential hazard to public health and there is a high 

possibility of leaving antibiotic residues both in the fish and in the environment 

(FAO/WHO/OIE, 2006). 

Considering these factors, the improvements of non-antibiotic agents are more suitable for 

health management in this culture. Dietary supplement such as probiotic provides nonspecific 

disease protection and also acts as growth promoting factors (Denev, 2008). 

As a main group of probiotic, Lactic Acid Bacteria are being used as a probiotic where Lac-

tobacillusis widely used probiotic for fish. It is used in fish nutrition to improve growth, sur-

vivability, feed efficiency, and also prevention intestinal disorders and neutralize of anti-

nutritional factors present in the feedstuffs (Suzer et al., 2008). They are also applied to in-

crease microbial monitoring, growth and feed efficiency (Panigrahi et al., 2005). 

In the current review, the main focus is on Lactobacillus that are being used as probiotic for 

the immense welfare of fish and fish production.  
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Objectives of the Study 

i. To review the potential roles of Lactobacillus as a probiotic. 

ii. To review the scientific experiment performed for establishing the beneficial roles of 

Lactobacillus as a probiotic in fish physiology and morphology. 
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Chapter 2 

MATERIALS AND METHODS 

This seminar paper is a review paper. All the information have been collected from the sec-

ondary sources. During the preparation of the review paper, I collected various information 

from various relevant books, journals, proceedings, reports, and internet. Apart from those, 

my major professor as well as course instructors also provided much valuable suggestions for 

the preparation of this seminar paper. After collecting all the available information, I myself 

compiled the collected information and finally prepared this seminar paper. 
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Chapter 3 

REVIEW OF FINDINGS 

The details on the assigned topic so far extracted and reviewed are discussed below under 

different sub-headings. 

3.1 Lactobacillus 

Lactobacillus is a genus of Gram-positive, facultative anaerobic or microaerophilic, rod-

shaped, non-spore-forming bacteria (Makarova et al., 2006).The ge-

nus Lactobacillus currently contains over 180 species and encompasses a wide variety of or-

ganisms (Vancanneyt et al., 2005). The genus is polyphyletic, with the ge-

nus Pediococcus dividing the L. casei group, and the species L. acidophilus, L. salivarius, 

and L. reuteri being representatives of three distinct subclades. The ge-

nus Paralactobacillus falls within the L. salivarius group. More recently, 

the Pediococcus species P. dextrinicus has been reclassified as a Lactobacillus species 

(Haakensen et al., 2009). 

According to metabolism, Lactobacillus species can be divided into three groups: 

 Obligately homofermentative (group I) including: 

 L. acidophilus, L. delbrueckii, L. helveticus, L. salivarius 

 Facultatively heterofermentative (group II) including: 

 L. casei, L. curvatus, L. plantarum, L. sakei 

 Obligately heterofermentative (group III) including: 

 L. brevis, L. buchneri, L. fermentum, L. reuteri. 

 

https://en.wikipedia.org/wiki/Polyphyletic
https://en.wikipedia.org/wiki/Pediococcus
https://en.wikipedia.org/wiki/L._acidophilus
https://en.wikipedia.org/wiki/L._salivarius
https://en.wikipedia.org/wiki/L._reuteri
https://en.wikipedia.org/w/index.php?title=Paralactobacillus&action=edit&redlink=1
https://en.wikipedia.org/wiki/L._salivarius
https://en.wikipedia.org/w/index.php?title=P._dextrinicus&action=edit&redlink=1
https://en.wikipedia.org/wiki/Lactobacillus_acidophilus
https://en.wikipedia.org/wiki/Lactobacillus_delbrueckii
https://en.wikipedia.org/wiki/Lactobacillus_helveticus
https://en.wikipedia.org/wiki/Lactobacillus_salivarius
https://en.wikipedia.org/wiki/Lactobacillus_casei
https://en.wikipedia.org/w/index.php?title=Lactobacillus_curvatus&action=edit&redlink=1
https://en.wikipedia.org/wiki/Lactobacillus_plantarum
https://en.wikipedia.org/wiki/Lactobacillus_sakei
https://en.wikipedia.org/wiki/Lactobacillus_brevis
https://en.wikipedia.org/wiki/Lactobacillus_buchneri
https://en.wikipedia.org/wiki/Lactobacillus_fermentum
https://en.wikipedia.org/wiki/Lactobacillus_reuteri
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3.2 Probiotics 

Probiotics can be defined as “a live microbial feed supplement which beneficially affects the 

host animal by improving its intestinal microbial balance” (Fuller, 1989). It can also be de-

fined as “a viable micro-organism which when ingested through the oral cavity in a sufficient 

quantity confer on the host a beneficial effect due to an improvement in the intestinal micro-

bial balance” (Giorgio et al., 2010). A good definition for application for aquaculture is “a 

live, dead or component of a microbial cell that when administered via the feed or to the rear-

ing water benefits the host by improving either disease resistance, health statues, growth per-

formance, feed utilization, stress response or general vigor, which is achieved at least in part 

via improving the hosts microbial balance or the microbial balance of the ambient environ-

ment” (Merrifield et al., 2010c). Another proposed definition of probiotics used in aquacul-

ture is “live microbial cultures added to feed or environment (water) to increase viability 

(survival) of the host” (Ringo et al., 2010). They are also referred to as bio-proteins contain-

ing living microbial cells that optimize the colonization and composition of the growth and 

gut microflora in animals and stimulate digestive processes and immunity (Dhanaraj et al., 

2010). Probiotics may minimize the incidence of diseases or lessen the severity of outbreaks 

in aquaculture or fish culture. It can be used as alternative to microbial chemotherapeutics. 

They are primarily used as feed additives to prevent infectious intestinal diseases through the 

secretion of micro-toxins that inhibit the growth of other virulent micro-organism (such as 

Escherichia coli and Salmonella) in the intestinal lumen (Barthet al., 2009). A definition of 

probiotic to be considered appropriate for aquaculture is given in a review by Merrifield et al. 

(2010) which is “any microbial cell provided via the diet or rearing water that benefits the 

host fish, fish farmer or fish consumer, which is achieved, in part at least, by improving the 

microbial balance of the fish”. In this context, they regard direct benefits to the host as im-

muno-stimulants, improved disease resistance, reduced stress response, improved gastro in-
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testinal morphology and benefits to the fish farmer or consumer. These benefits to the fish 

farmer or the consumer include improved fish appetite, growth performance, feed utilization, 

improvement of carcass quality, flesh quality and reduced malformations. Probiotic species 

provide energy for indigenous bacteria to proliferate and thereby to utilize ammonia and 

branch chain fatty acids for the synthesis of protein (Fujieda et al., 2001). The mucosal im-

mune system has to retain the ability to respond actively to pathogens, while avoiding active 

potentially inflammatory responses to pathogens (Bailey, 2009). 

3.3 Characteristics of a probiotic 

A probiotic organism must have following characteristics (Capriles et al., 2005): 

i. Resistant to the acidic stomach environment, bile and pancreatic enzymes. 

ii. Accession to the cells of the intestinal mucosa. 

iii. Capable of colonization. 

iv. Staying alive for a long period of time, during the transport, storage, so that they can 

colonize the host efficiently. 

v. Capable of producing antimicrobial substance against the pathogenic bacteria. 

vi. Absence of translocation 

vii. Should be non-pathogenic and non-toxic. 

3.4 Mechanisms of action of Probiotics 

The mechanisms of action of bacteria used as probiotics, although not yet fully elucidated, 

are described as following (Balcázar et al., 2006): 

i. Competition for binding sites: It is also known as "competitive exclusion", where 

probiotics bacteria bind with the binding sites in the intestinal mucosa, forming a 

physical barrier, preventing the connection by pathogenic bacteria; 

ii. Production of antibacterial substances: Probiotic bacteria synthesize compounds like 

hydrogen peroxide and bacteriocins, which have antibacterial action, mainly in rela-
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tion to pathogenic bacteria. They also produce organic acids that lower the environ-

ment's pH of the gastrointestinal tract, preventing the growth of various pathogens and 

development of certain species of Lactobacillus; 

iii. Competition for nutrients: The lack of nutrients available that may be used by patho-

genic bacteria is a limiting factor for their maintenance; 

iv. Stimulation of immune system: Some probiotics bacteria are directly linked to the 

stimulation of the immune response, by increasing the production of antibodies, acti-

vation of macrophages, T-cell proliferation and production of interferon. 

3.5 Administration of Lactobacillus as Probiotic in Fish 

Administration of probiotic strains such as Lactobacillusto fish is generally carried out by 

adding viable Lactobacillus to the feed (Bucio et al., 2009). Choosing a strain will depend on 

the fish species, rearing conditions and desired outcome of supplementation such as immuno-

stimulation, disease prevention, improved growth performance etc. For successful application 

of probiotic strains as microbial ingredients in fish, other characteristics seem to be essential, 

such as high viability during processing, storage and after gastro-intestinal transit (Bucio et 

al., 2009).  

Another way of administering probiotic strains could be the use of rotifers as carriers or by 

inoculating the rearing water with live bacteria, as the sowing of the gut with harmless bacte-

ria may prevent infection by pathogenic bacteria with optimum doses (Ringo et al., 1999).  

3.6 Roles of Lactobacillus as a probiotic in Fish 

Lactobacillus can contribute a lot to the internal physiological, morphological, hematological, 

immunological condition of fish by being present in the fish through the administration at an 

optimum level. The findings of the roles of Lactobacillus in fish as a probiotic are being illus-

trated below. 
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3.6.1 Growth Performance 

Growth performance were tabulated in Table 1 showing that the final weight, weight gain, 

Specific Growth Rate and Feed Conversion Ratio of Catla catla increased significantly when 

lots were fed with a diet containing rational or mixed bacteria of Lactobacillus. Probiotic bac-

teria were supplemented in basal diet to conduct 7 treatments: base diet untreated (control – 

C); base diet mixed probiotic bacteria test as follows: L. delbrueckii subsp.lactis (P1), L. 

rhamnosus (P2), L. Bulgaricus (P3).  

Table 1. Growth parameters of the fish treated with 3 different Lactobacillusprobiotic bacte-

ria 

Treatments 

Initial weight 

(g/Fish) 

Final Weight 

(g/Fish) 

Weight Gain 

(g/Fish)) 

Specific 

Growth Rate 

(%) 

Feed Con-

version Ratio 

Control (C) 5.55 6.75 1.20 1.33 8.500 

P1 5.60 7.22 1.62 1.80 6.296 

P2 5.56 7.66 2.10 2.33 4.857 

P3 5.53 7.66 2.13 2.36 4.788 

P1+P2 5.50 7.27 1.77 1.96 5.762 

P1+P3 5.90 7.56 1.66 1.84 6.144 

P2+P3 5.54 7.84 2.30 2.55 4.434 

(Source: Ravi et al., 2013). 

 

In single probiotic feed experiments P2& P3 shows highest growth while comparing to other 

single probiotic treatment. Control group (C) shows decreased values while comparing to 
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other groups. In case of mixed trial, mixture of P2 and P3 shows highest rate of weight gain, 

SGR and FCR. This findings are being represented in a graph (Figure 1). 

 

Figure 1: Graphical representation of weight gain, SGR and FCR of Catla catla in case of 

supplementation with 3 different Lactobacillus bacteria; L. delbrueckii subsp.lactis (P1), L. 

rhamnosus (P2), L. Bulgaricus (P3). 

(Source:Raviet al., 2013) 

In another experiment, Oreochromis niloticus fry were supplemented with different treatment 

of Lactobacillusprobiotic under laboratory conditions for 70 days without the occurrence of 

disease (Garg, 2015). The treatments were D0 (control), D1 (0.25% probiotic mix), D2 (0.50% 

probiotic mix), D3 (0.75% probiotic mix) and D4 (1.00% probiotic mix in feed). Highest SGR 

was found in D3 treatment while increasing the dose resulted in growth depression and nutri-

ent depletion. Lowest FCR value was found in D3 treatment rather than others (Table 2). 
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Table 2. Effect of different levels of probiotics (Lactobacillus) supplement on growth per-

formance in Oreochromis niloticus fry under laboratory conditions for 70 days treatment 

Diets 

Parameters 

Initial 

Weight 

(g/Fish) 

Initial 

length 

(cm/Fish) 

Final 

weight 

(g/Fish) 

Final Length 

(cm/Fish) 

Specific 

growth rate 

(%) 

Feed con-

version ratio 

D0 (Con-

trol) 

1.22 ± 

0.02a 

4.00 ± 

0.05a 

3.02 ± 

0.03e 

5.77 ± 0.07d 1.29 ± 0.01e 2.07 ± 0.08a 

D1 

1.29 ± 

0.04a 

4.25 ± 

0.06a 

3.53 ± 

0.02d 

6.12 ± 0.10 

cd 

1.44 ± 0.04d 1.99 ± 0.05a 

D2 

1.23 ± 

0.01a 

4.14 ± 

0.07a 

5.44 ± 

0.06b 

6.87 ± 0.12b 2.12 ± 0.02a 1.95 ± 0.05a 

D3 

1.15 ± 

0.03a 

4.09 ± 

0.06a 

6.79 ± 

0.24a 

7.72 ± 0.12a 2.53 ± 0.06b 1.74 ± 0.08b 

D4 

1.20 ± 

0.02a 

4.20 ± 

0.06a 

4.13 ± 

0.05c 

6.19 ± 0.09c 1.76 ± 0.03c 2.04 ± 0.08a 

(Source: Garg, 2015) 

 

 

 

Based on this experiment, the relationship between different diets and SGR can be graphical-

ly illustrated in Figure no 2. 
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Fig 2: Relationship between dietary probiotics supplement level (D0, D1, D2, D3 and D4) and 

specific growth rate in Oreochromis niloticus fry. 

(Source: Garg, 2015). 

3.6.2 Reproductive Contribution 

In zebrafish (Danio rerio), administration of Lactobacillus rhamnosus induced a significant 

increase in both estradiol receptor and vtg gene expression which in turn usually results in 

significant increase in cyp19a expression at the ovarian level (Figure 3) (Gioacchini et al., 

2011). This gene codes for the enzyme responsible for converting androgen into estrogen. 

This event resulted in higher GSI (Gonadosomatic Index) found in fish administered with L. 

rhamnosus(Figure 3) and showed the involvement of L. rhamnosus in follicle growth. 
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Figure 3:Values of cyp 19a gene and Gonadosomatic Index (GSI) values of zebrafish (D. re-

rio) females fed on L. rhamnosus and control diet. 

(Source: Gioacchini et al., 2011). 

The addition of Lactobacillus sp. in the swordtail, Xiphophorous helleri increased the fry 

production and reduced the fry mortality during spawning (Abraham et al., 2007). As seen in 

Table 3, significant differences existed in respect of average fecundity per female and aver-

age number of fry survived per female. The average fecundity/female and average number of 

fry survived/female was high in Lactobacillus sp inoculated group than in control. The per-

centage survival of fry was more in Lactobacillus sp inoculated group (97.51) than the con-

trol (91.16) group thereby reflecting its positive influence on reproductive performance of X. 

helleri. 
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Table 3. The growth parameters and reproductive performance of Xiphophoroushellerireared 

in the presence of probiotic treatment and control 

Observations Lactobacillus treatment Control 

Average Fecundity (num-

ber/female) 

53.00 ± 23.57a 39.42 ± 18.72a 

Total number of fries 1484 1222 

Average Number of Fry sur-

vived (number/female) 

51.68 ± 22.87b 35.94 ± 18.18 b 

Survival Rate of Fry during 

Spawning (%) 

97.51 91.16 

(Source: Abraham et al., 2007). 

 

3.6.3 Haematological and Immunological Contribution 

The haematology parameters monitored of C. gariepinus fingerlings fed diets supplemented 

with and without L. acidophilus at the end of the 12-week culture period are presented in Ta-

ble 4 (Al-Dohailet al., 2009). Significant differences were observed in the haematology pa-

rameters between the two treatments. The results indicated that the haematology parameters 

like haemoglobin, Red Blood Cells (RBC), White Blood Cells (WBC) were higher in the fish 

supplemented with L. acidophilus rather than the diet with null L. acidophilus. So the fish 

with the probiotic diet were healthier than the other one. Total immunoglobulin was signifi-

cantly higher in fish fed the probiotics supplemented diet than in the control diet over the 12-

week culture period (Table 4). 
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Table 4. Haematology/immunology parameters of C. gariepinus fed diet supplemented with 

probiotic Lactobacillus acidophilus and control diet for 12 weeks 

Haematological Parameters 

Treatment 

Control Probiotic 

Haemoglobin (g dL-1) 8.46 ± 0.46a 9.62±0.45b 

RBC (cells × 106 mm-3) 2.78 ± 0.05a 3.10 ± 0.08 b 

WBC (cells × 103 mm-3) 23.00 ± 0.82 a 25.00 ± 0.82 b 

Immunoglobulin (mg/mL) 7.40 ±  0.33a 9.50 ±  0.14b 

(Source: Al-Dohailet al., 2009) 

3.6.4 Disease Resistance 

An in-vitro experiment regarding probiotic effectiveness against certain fish pathogen was 

conducted by Jawahar Abraham, Surendra Babu and Tirthankar Banerjee (Abraham et al., 

2007). Lactobacillus sp. was experimented by cross streak technique against 18 opportunistic 

fish pathogenic strains isolated from ornamental fish. It was stated that Lactobacillus sp P21 

was quite effective against Aeromonas hydrophila, Bacillus spp, Pseudomonas spp and 

Citrobacter freundi (Table 5). Many of these strains were inhibited at varying levels by Lac-

tobacillus sp P21, probably due to the production bacteriocin-like inhibitory substance. Lac-

tobacillus bacteria have been known to inhibit many gram-positive and gram-negative bacte-

ria (Tag et al. 1976) mainly through production of organic acids, hydrogen peroxide and bac-

teriocin-like inhibitory substances (BLIS) (Tag et al. 1976). 
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Table 5. In-vitro antagonistic activity of Lactobacillussp. against fish bacterial pathogens by 

cross-streak technique 

Bacterial strains (N=18) Zone of Inhibition (mm) 

Aeromonashydrophila(n=10) 0-12.5 

Bacillus spp (n=2) 3.0 

Citrobacterfreundii(n=1) 1.0 

Pseudomonas spp (n=4) 1.0-12.5 

P. aeruginosa(n=1) 4.0 

(Source: Abraham et al., 2007) 

L. plantarum subsp. plantarum, L. brevis and L. rhamnosus have disease resistance capacity. 

The protection activity of each strain against Aeromonas hydrophila infection of zebrafish 

was tested (He et al., 2017). Zebrafish were immersed with Lactobacillus at 107cfu/ml for 14 

days. All the three strains decreased the cumulative mortality of zebrafish compared with 

control group, while LB (L. brevis) showed the highest protection (Fig. 4). 

 

Figure 4.Protection of zebrafish against A. hydrophila by the three Lactobacillus strains (L. 

plantarum, LP; L. brevis, LB; L. rhamnosus, LR) and one control (CON) after 14 days im-

mersion treatment; cumulative mortality of zebrafish after A. hydrophila infection. 

(Source: He et al., 2017) 



22 
 

3.6.5 Improving Digestive enzyme activity and muscle protein 

According to an experiment, Oreochromis niloticus fry were supplemented with different 

treatment of Lactobacillusprobiotic under laboratory conditions with following dosages: The 

treatments were D0 (control), D1 (0.25% probiotic mix), D2 (0.50% probiotic mix), D3 (0.75% 

probiotic mix) and D4 (1.00% probiotic mix in feed) (Garg, 2015). 

In general, total and specific activity of digestive enzymes (Protease, amylase, lipase and cel-

lulase) remained significantly higher in fish fed diet containing Lactobacillus at 0.75% probi-

otic mix diet in comparison with other treatments and control. Muscle protein was signifi-

cantly high in fish fed at 0.75% probiotic mix of diet (Table 6). 
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Table 6: Effect of different levels of probiotic supplement on muscle protein and enzymatic 

activities (protease, amylase, lipase and cellulase) in Oreochromis niloticus fry 

Diets 

Parameters 

Muscle 

Protein (g) 

Total protease 

enzyme activity 

(mg g-1 h-1) 

Total amylase 

activity 

(mg g-1 h-1) 

Total lipase 

activity 

(mg g-1 h-1) 

Total cellulase 

activity 

(mg g-1 h-1) 

D0 (Con-

trol) 

110.85 ± 

1.89c 

3.51 ± 0.07d 0.22 ± 0.04e 0.09 ± 0.01d 0.93 ± 0.03c 

D1 

116.99 ± 

1.29b 

4.34 ± 0.05c 0.24 ± 0.004d 0.17 ± 0.01 c 1.13 ± 0.02c 

D2 

121.03 ± 

1.40b 

5.44 ± 0.06a 0.30 ± 0.005b 0.37 ± 0.03b 1.36 ± 0.02b 

D3 

133.88 ± 

2.59a 

6.32 ± 0.09a 0.38 ± 0.004a 0.06 ± 0.03a 1.60 ± 0.05b 

D4 

118.00 ± 

1.75b 

5.27 ± 0.06b 0.28 ± 0.006c 0.25 ± 0.03c 1.32 ± 0.11b 

(Source: Garg, 2015). 

3.6.6 Improved Body Composition  

The body composition of the fish can also be affected by the probiotics concentrations in di-

ets. According to an experiment on Oreochromis niloticus (Garg, 2015), a specific amount of 

probiotic can positively result into the improvement of body composition. The accumulation 

of carcass protein, fat and phosphorus were significantly higher in groups fed diets containing 

probiotics at 0.5 to 0.75 g per 100g of diet. Carcass ash contents remained significantly low at 

0.75 g of probiotics level per 100 g of diet (Table 7). 
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Table 7. Effect of different levels of probiotics supplement on proximate composition (% wet 

weight basis) in Oreochromis niloticus fry 

Carcass 

Composition 

Initial 

Value 

Treatments 

D0 D1 D2 D3 D4 

Moisture 

(%) 

71.26 ± 

0.17 

68.21 ± 

0.03a 

67.85 ± 

0.12b 

67.23 ± 

0.03d 

66.80 ± 

0.07e 

67.62 ± 

0.03c 

Crude pro-

tein (%) 

15.31 ± 

0.35 

18.26 ± 

0.26c 

18.56 ± 

0.27c 

19.79 ± 

0.37ab 

20.56 ± 

0.28a 

19.03 ± 

0.36bc 

Crude fat 

(%) 

2.74 ± 

0.04 

3.78 ± 

0.03d 

3.82 ± 

0.03cd 

3.97 ± 

0.03b 

4.08 ± 

0.03a 

3.89 ± 

0.03bc 

Phosphorus 

(%) 

0.59 ± 

0.02 

0.60 ± 

0.02b 

0.59 ± 

0.02b 

0.64 ± 

0.02ab 

0.67 ± 

0.02a 

0.63 ± 

0.02ab 

(Source: Garg, 2015) 

This experiment of proximate composition of Oreochromis niloticuswas performed under 

laboratory conditions at 25±1oC with a duration of 70 days.  With following treatments: D0 

(control); D1 (0.25% probiotic mix); D2 (0.50% probiotic mix); D3 (0.75% probiotic mix) and 

D4 (1.00% probiotic mix in feed). 
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Chapter 4 

CONCLUSION 

The species of Lactobacillus can increase the Specific Growth Rate (SGR) of Catla catla and 

Oreochromis niloticus fry and decrease the Feed Conversion Ratio (FCR) of the mentioned 

fishes to the desired level. Such probiotics and their closely related species can contribute to 

the achievement of optimum SGR and FCR. As a result, fish production will be higher as 

thus can ensure their overall growth performance. 

Lactobacillus can contribute to the reproduction of fish by increasing the fecundity and sur-

vival rate of newly born fry of fish. This group of bacteria can also a higher Gonadosomatic 

Index (GSI) which is beneficial for reproductive purpose. 

Supplementation with Lactobacillus probiotic bacteria in fish can result in higher hemoglo-

bin, Red Blood Cells (RBC) and White Blood Cells (WBC) in blood which are good indica-

tors of strong physiological condition of fish. 

Lactobacillusbear significant ability of producing bacteriocin-like inhibitory substances 

which can contribute a lot to disease resistance. This means that they can overpower the 

growth of other pathogenic bacteria to inhibit certain diseases. 

Proximate composition of a fish body can be brought under optimum condition for fish phys-

iology and morphology if optimum supplementation with Lactobacilluscan be administered. 

Administration of Lactobacillus probiotic can enhance the activity of different intestinal en-

zyme which will contribute to the efficient digestion in fish.  
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