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Abstract: The effect of probiotics (Lactobacillus acidophilus) on the growth performance and survival rate of Clarias
gariepinus juveniles was examined. Four experimental diets (diet 1, 2, 3 and 4) were formulated to contain 0, 1.5 x 10°
Cfu/g, 3.0 x 10% Cfu/g and 4.5 x 10® Cfu/g of probiotic (Lactobacillus acidophilus) isolated from yoghurt. A total of two
hundred and forty (240) African Catfish (Clarias gariepinus) juveniles of average body weight of 7.1g + 0.54g were used
for this study. Each treatment diet was replicated thrice with 20 juveniles per container. The fish were fed twice daily
at 5% body weight for 56 days. After the feeding trial, the results showed that the weight gain significantly increased (p
< 0.05) with the inclusion probiotic (Lactobacillus acidophilus). The highest average weight gain (29.53 + 0.73) was
observed in juveniles fed diet 3 (3.0 x 10° Cfu/g). Fish fed diet 3 and diet 2 had protein efficiency ratio of 2.23 g + 0.18
and 2.12 g + 0.14 respectively which are significantly higher than other test diets. The lowest feed conversion ratio
(1.13 £ 0.04) was also recorded in fish fed diet 3. The study revealed that the survival rate increased with increase in
probiotic inclusion, as the highest was recorded in fish fed diet 4 (85%). Based on the results, the study concluded that
supplementation of probiotic (Lactobacillus acidophilus) in fish feed at an optimum inclusion level improved growth
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performance and survival rate of Clarias gariepinus juveniles.
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1. Introduction

Fish is an excellent source of animal protein consumed by the
average Nigerian and it accounted for almost 50% of the total protein
intake (Ayinla, 2007).[1] As the production from capture fisheries
decline, aquaculture is seen as the best alternative means of
increasing domestic production (Oluwatobi et al., 2017).[2]
Aquaculture in Nigeria has gained more popularity over the years,
and thereby resulted to wide participation with progressive
development in most parts of the country. Despite the progress in
Nigeria as one of the leading aquaculture country in Africa, the sector
is still bedevilled with constraints which limit it from reaching its full
potential (Kaleem and Sabi., 2021).[3]

Feed constitute more than 60% of production cost in aquaculture
(Fedri et al., 2016). Unsustainable feed cost with relatively low
conversion rate as well as high risk of disease infestation are among
the major factors that limit the growth of aquaculture in Nigeria
(FAO, 2007).[4] Aquaculture requires optimization of nutrition to
enhance growth and improve disease resistance of cultured fish for
the purpose of food production (Stefanie, 2014).

Researchers have intensified efforts in identifying and developing
safe dietary supplements and additives that can enhance growth,
health and immune system of farmed fish (Shim et al., 2009).[5]
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Supplementation of fish feed with probiotics has been described as
one of the ways to overcome the obstacles faced in intensive fish
culture. The probiotics are live bacteria, yeast and fungi, which once
supplied in sufficient quantities, give a beneficial effect on the host
health (FAO, 2002).[6] The heavy reliance on the use of antibiotics for
combating disease in aquaculture has been observed to have adverse
effect and create problems such as accumulation in the tissue and
disease resistance in aquaculture (Tukmechi et al., 2007).[7]
Antibiotics alter gut microbiota in terms of viable numbers and
diversity (lge, 2013).[8] Probiotics have been observed to enhance the
growth of beneficial bacterial around the intestinal wall of the fish
which ends up improving feed utilization.

Clarias species (Clarias spp) are the most dominant cultured fish
species in Nigeria, accounting for about 90% by weight of the fish
produced from aquaculture (lgoni-Egweke, 2018).[9] They are
favoured for the growth, feed conversion efficiency and market
acceptability (Williams et al., 2012).“01 Presently, the local demand
for the fish keeps increasing with the population; therefore there is a
need to increase the production through optimization of nutrition to
enhance feed utilization and health. This study is aimed to examine
the growth response and survival rate of African Catfish (Clarias
gariepinus) fingerlings fed probiotics (Lactobacillus acidophilus)
supplemented diet.
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Table 1. Composition of Experimental Diets

Ingredients Diet | Diet Il Diet IlI Diet IV
Lactobacillus acidophilus - 1.5x10° 3.0x10° 4.5x10°
Fishmeal (kg) 20 20 20 20
Maize (kg) 30 30 30 30
GNC (kg) 23 23 23 23
Soybean (kg) 25 25 25 25
Lysine (kg) 0.1 0.1 0.1 0.1
Methionine (kg) 0.1 0.1 0.1 0.1
Vitamin C (kg) 0.1 0.1 0.1 0.1
Salt (kg) 0.1 0.1 0.1 0.1
Bone meal (kg) 1.0 1.0 1.0 1.0
Premix (kg) 0.6 0.6 0.6 0.6
Total (kg) 100 100 100 100
Table 2. Probiotics Concentration and Viability Test
Feed Treatment  Probiotic Viability Test

Concentration (Cfu/g) (Cfu/g)
Diet 2 1.5x10° 1.1x10°
Diet 3 33.0x10° 2.1x10°
Diet 4 45x10° 3.3x10°

2. Materials and Methods

2.1. Study Location

The study was carried out at the Fish Biology Laboratory of Oyo State
College of Agriculture and Technology, Igboora, Nigeria. A total of
two hundred and forty (240) African Catfish (Clarias gariepinus)
juveniles of average body weight of 7.1g + 0.54g were used as the
test fish species in this study. The fish were acclimatized for two days
before the start of the feeding trials. The fish were distributed evenly
in 12 (1x1) plastic container at 20 fish/container, with each of the
four (4) treatments having three replicates.

2.2. Experimental Diet

Feed ingredients such as fishmeal, soybean meal, groundnut cake,
maize, methionine, lysine, fish premix, DCP were purchased at local
feed ingredient store in Igboora. The ingredients were thoroughly
mixed appropriately and divided in four (4) experimental diets
containing 40% CP, and then pelletized (Table 1). 200 ml of media
containing Lactobacillus acidophilus (Probiotics) isolated from
yoghurt of about 1.5 x 10® Cfu/g, 3.0 x 10® Cfu/g and 4.5 x 10® Cfu/g
were sprayed on the freshly pelletized diet 2, diet 3 and diet 4
respectively. Diet 1 which served as the control diet was not
supplemented with the probiotic. The pellets were dried in an oven
at 30°C and stored. Bacteria count confirmed the final concentration
of live L. acidophilus before its use for the feeding trial to be 1.1 x 10°
Cfu/g, 2.1 x 10° Cfu/g and 3.3 x 10° Cfu/g for diet 2, diet 3 and diet 4
respectively (Table 2).

2.3. Feeding Trial

Each treatment were labelled diet 1, 2, 3 and 4 respectively and fed
accordingly with the corresponding diet. The fish were fed at 5% of
their body weight twice in a day (9am and 4pm) for period of 8
weeks. Left-over feed, faeces and mortality in each plastic bowl were
siphoned out every day. The water in the plastics was changed with
Water
parameters such temperature and pH were also measured daily.

pre-conditioned pipe-borne water every three days.
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2.4. Growth Performance Parameters of the Juveniles

Fish growth and feed utilization efficiency in the experiment was
measured weekly and at the end of the experiment. The following
parameters were measured:

e Weight gained = final weight- initial weight
Final Weight - Initial weight
Duration of the Experiment (Days)
Feed intake
Body weight gain
Total number of dead fish

. i =
Survival rate Total number of stocked x 100

e  Specific growth rate (SGR) = —

e Feed conversion ratio (FCR) =

Mean weight gain

e  Protein efficiency ratio——=
y - Average crude protein feed

Net protein utilization
~Stprorern uHeao x 100

e Feed conversion ratio (FCR) = Protein feed

2.2. Statistical Analysis of Data.

All the data obtained were statistically analysed using analysis of
variance (ANOVA) for significant differences in the treatment means,
and the mean separation was achieved by using Duncan Multiple
Range Test using the SPSS software.

3. Results and Discussions

The use of probiotics in aquaculture has been in various forms Dennis
and Uchenna (2016).[11] For the purpose of this study inclusion in
feed was adopted. The research revealed that Lactobacillus
acidophilus has the distinct ability to survive a considerable range of
heat during drying of pelletized feed as revealed in Table 3.

After 8 weeks of feeding trial, the highest average weight gain
was recorded in fish fed diet 3 (29.53g + 0.73) with 1.5 x 10° inclusion
of L. acidophilus. The Average weight gain increased with increase in
probiotics, but reduces at 4.5 x 108 inclusion rate (Diet 4: 23.63g +
0.61). Analysis of variance revealed that the average weight gain of
fish fed diet 3 was significantly higher (P < 0.05) than the fish fed
control diet (24.36g + 0.71). This is in line with the observation of Ali
et al. (2005)[12] who reported improved growth in tilapia fed feed
supplemented with L. acidophilus. The higher average weight gain
recorded in the probiotic based diet could be as a result of the
intestinal modulation effect of probiotics (Fooks and Gibson,
2002).[13] Diet 4 with highest probiotic inclusion did not promote
weight gain performance as effectively as diet 1 and diet 2. This
highlights the importance of evaluating probiotic administration level
for maximizing efficacy. However, the feed intake of the fish was not
significantly different (P > 0.05). The protein efficiency ratio evaluates
the quality of protein. It measures the grams gain per gram of
protein consumed. Fish fed diet 3 and diet 2 had protein efficiency
ratio of 2.23g + 0.18 and 2.12 g + 0.14 respectively, which are
significantly different ( P < 0.05) from the PER of fish fed the control
diet (1.90g + 0.16). The PER results indicated that supplementing
diets with recommended level of probiotics inclusion can significantly
improve protein utilization in Clarias gariepinus juveniles. This
observation agreed with the report of Marzouk et al. (2008)[14] on the
influence of some probiotics on the growth performance of
Oreochromis niloticus. Probiotics contributes to optimizing protein
use for growth which is the most expensive feed nutrient. The feed
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Table 3. Growth Performance of African Catfish Juveniles Fed Probiotics Based Diets

Parameters Diet 1 Diet 2 Diet 3 Diet 4
Initial Weight 7.07+0.50 7.110.51 7.08+0.44 7.130.55
Final Weight 31.4440.97° 35.24+1.21° 36.61+1.18° 30.7740.82°
Average Weight Gain 24.36+0.71° 28.11+0.87 29.5340.73° 23.6340.61°
Feed Intake 32.01+1.56 33.1141.72° 33.37+1.02° 32.71+1.08°
Protein Efficiency Ratio 1.9040.16° 2.12+0.14° 2.230.18° 1.81+0.09°
Feed Conversion Ratio 1.31+0.11° 1.17+0.08° 1.13+0.04° 1.38+0.10°
Specific Growth Rate 0.44+0.02° 0.51+0.01° 0.53+0.01° 0.42+0.02°
Survival Rate 75.00£0.10™ 70.000.15" 80.00+0.05° 85.0010.10°

Mean values along the row with different superscripts are significantly different (p < 0.05)

conversion ratio of the control diet (1.31 + 0.11) was significantly
higher than that of diet 3 (1.13 + 0.04) and diet 2 (1.17 + 0.08). This in
turn represents the positive aspect of probiotic supplemented diets.
The best FCR recorded in diet 3(1.13 + 0.04) and diet 2(1.17 + 0.08)
suggested that the inclusion of L. acidophilus at required application
level improved feed utilization. This result is similar to that obtained
by Fahkri et al. (2018) who reported a lower FCR values in Fish fed
probiotics treated diets. This means that inclusion of probiotics such
as Lactobacillus acidophilus can reduce the amount of feed necessary
for growth, and this will result to reduction of production cost which
is one of the main goals of a farmer. The specific growth rate of diet 3
(0.53 + 0.01) and diet 2 (0.51 + 0.01) were significantly higher (P <
0.05) than that of control diet (0.44 + 0.02) and diet 4 (0.42 + 0.02).
Moreover, the survival rate increased with the increase in
Lactobacillus acidophilus inclusion. Diet 2 with the least inclusion of
L. acidophilus recorded the lowest survival rate which was
significantly lower (P < 0.0.5) than fish fed diet 3 (80.00 * 0.05) and
diet 4 (85.00 + 0.10). Dennis and Uchenna (2016)[11] studied the
influence of probiotics on the survival rate of Clarias spp larvae and
found better survival in probiotics treatment (B. subtilis and L.
bugaricus) compared to the control diet. This could be as a result of
probiotics having the ability to suppress the cell density of the
pathogenic bacteria which competes for nutrients and other
resources (Queiroz and Boyd, 1998).[15] Forestier et al. (2001)[16] also
reported that Lactobacillus strain produce antimicrobial peptides

which play a crucial role in the innate immunity of the host.

4. Conclusions

From the result of this study, it is logical to conclude that addition of
probiotics (Lactobacillus acidophilus) in feed at an optimum inclusion
level as revealed in the study (3.0 x10° Cfu/g) positively increased the
growth performance, feed efficiency and survival rate of Clarias
gariepinus juveniles. Probiotics such as Lactobacillus acidophilus is
environmental friendly and therefore more beneficial when
compared to the use of antibiotics and some other chemical

treatments.

Conflicts of Interest

The authors declare no conflict of interest.

(0. @

References

10

11

12

13

14

15

16

Ayinla O.A. Analysis of Feeds and Fertilizers for Sustainable
Aquaculture Development in Nigeria. FAO Fisheries Technical
Paper, 2007, 497, 453. [Link]

Oluwatobi A.A.; Mutalib H.A.; Adeniyi T.K.; Olabode J.0.; Adeyemi A.
Possible Aquaculture Development in Nigeria: Evidence for
Commercial Prospects. J. Agric. Sci. Technol., 2017, 7, 194-205.
[CrossRef]

Kaleem O.; Sabi A.F.B.S. Overview of Aquaculture Systems in Egypt
and Nigeria, Prospects, Potentials, and Constraints. Aquaculture and
Fisheries, 6, 535-547. [CrossRef]

Food and Agricultural Organization (FAO). Fishery profile Country
Report: The Federal Republic of Nigeria. Rome, 2007.

Shim S.M.; Ferruzzi M.G.; Kim Y.C.; Janle E.M.; Santerre C.R. Impact of
Phytochemical-Rich Foods on Bioaccessibility of Mercury from
Fish. Food Chem., 2009, 112, 46-50. [CrossRef]

Joint F.A.O. WHO Working Group Report on Drafting Guidelines for
the Evaluation of Probiotics in Food. London, Ontario, Canada, 2002,
30.

Tukmechi A.; Morshedi A.; Delirezh N. Changes in Intestinal Microflora
and Humoral Immune Response Following Probiotic Administration in
Rainbow Trout (Oncorhynchus mykiss). J. Animal. Vet. Adv., 2007, 6,
1183-1189. [CrossRef]

Ige B.A. Probiotics Use in Intensive Fish Farming. Afr. J. Microbiol.
Res., 2013, 7, 2701-2711. [Link]

Igoni-Egweke Q.N. Analysis of value addition in commercial Catfish
(Clarias Gariepinus Heterobranchus spp.) production in Rivers State,
Nigeria. Federal University of Technology, Owerri, Nigeria, 2018. [Link]
Williams S.B.; Kareem R.O.; Adiegu C.P.; Dipeolu A.O. Resource-Use
Efficiency among Selected Fish Farms in Lagos State, Nigeria. J. Agric.
Sci., 2012, 3, 85-94. [CrossRef]

Dennis E.U.; Uchenna 0O.J. Use of Probiotics as First Feed of Larval
African Catfish Clarias gariepinus (Burchell 1822). Annu. Res. Rev.
Biol., 2016, 1-9. [CrossRef]

Ali M.; Igbal F.; Salam A.; Sial F.; Athar M. Comparative Study of Body
Composition of Four Fish Species in Relation to Pond Depth. Int. J.
Environ. Sci. Technol., 2006, 2, 359-364. [CrossRef]

Fooks L.J.; Gibson G.R. In vitro Investigations of the Effect of
Probiotics and Prebiotics on Selected Human Intestinal
Pathogens. FEMS Microbiol. Ecol., 2002, 39, 67-75. [CrossRef]
Marzouk M.S.; Moustafa M.M.; Mohamed N. The influence of some
probiotics on the growth performance and intestinal microbial flora of
O. niloticus. In Proceeding of the 8™ International Symposium on
Tilapia in Aquaculture, 2008, 1059-1071. [Link]

Queiroz J.F.; Boyd C.E. Effects of a Bacterial Inoculum in Channel
Catfish Ponds. J. World Aquac. Soc., 1998, 29, 67-73. [CrossRef]
Forestier C.; De Champs C.; Vatoux C.; Joly B. Probiotic Activities of
Lactobacillus casei Rhamnosus: In Vitro Adherence to Intestinal Cells
and Antimicrobial Properties. Res. Microbiol., 2001, 152, 167-173.
[CrossRef]

© 2023, by the authors. Licensee Ariviyal Publishing, India. This article is an open access article
distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license
(http://creativecommons.org/licenses/by/4.0/).

A Ariviyal

Publishing

Appl. Res. Front., 2023, 2(4), 36-38. 38


https://www.researchgate.net/profile/Manjurul-Karim-3/publication/289541103_Analysis_of_feeds_and_fertilizers_for_sustainable_aquaculture_development_in_Bangladesh/links/58457e5608ae61f75dd7c551/Analysis-of-feeds-and-fertilizers-for-sustainable-aquaculture-development-in-Bangladesh.pdf#page=473
http://dx.doi.org/10.17265/2161-6264/2017.03.007
https://doi.org/10.1016/j.aaf.2020.07.017
https://doi.org/10.1016/j.foodchem.2008.05.030
https://medwelljournals.com/abstract/?doi=javaa.2007.1183.1189
https://academicjournals.org/journal/AJMR/article-full-text-pdf/291BCA613033.pdf
https://afribary.com/works/analysis-of-value-addition-in-commercial-catfish-clarias-gariepinus-heterobranchus-spp-production-in-rivers-state-nigeria-1#citework
https://doi.org/10.1080/09766898.2012.11884689
https://doi.org/10.9734/ARRB/2016/23537
https://doi.org/10.1007/BF03325897
https://doi.org/10.1111/j.1574-6941.2002.tb00907.x
https://ag.arizona.edu/azaqua/ista/ISTA8/Mrzouk.pdf
CrossRef
https://doi.org/10.1016/S0923-2508(01)01188-3
http://creativecommons.org/licenses/by/4.0/

