
Journal of Energy and Natural Resource Management (JENRM), Vol. 9, No. 2, 52-63, 2023
Received: 28 September 2023; Revised: 6 November 2023; Accepted: 18 November 2023

Evaluating the Impact of Varied Probiotic Levels
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Abstract
In this study, the effects of (Bacillus Subtilis 200) on feed utilization, growth and proximate composition on African catfish
(Clarias gariepinus) were evaluated over an 8-week period. The initial mean weight of Clarias gariepinus fingerlings used for this
study was 3.47±0.95 g. Experimental fish were fed four different diets supplemented with B. Subtilis 200 at 0g/kg (A), 1g/kg
(B), 2g/kg (C), and 3g/kg (D) three times a day until they appeared satiated. The findings revealed a significant difference
(P<0.05) in final weight (FW) and weight gain (WG) between treatments. An increase in probiotics, resulted in a corresponding
increase in FW and WG. Fish fed diet A recorded FW and WG of 72.3 g and 68.95 g, respectively, while fish fed diet B had
FW and WG of 77.48 g and 73.70 g, respectively.. Fish fed diet C recorded FW and WG of 83.17 g and 79.86 g, respectively,
while 84.73 g and 81.27 g, respectively, were recorded by group D. Feed intake varied significantly (P<0.05) between groups,
ranging from 69.23 g to 77.21 g. The condition factor, protein efficiency ratio, and feed conversion ratio did not significantly
change (P>0.05). Similarly, irrespective of the experimental diet, proximate composition (ash, lipid, moisture, and protein) was
unaffected (P>0.05). The results of this present study imply that Clarias gariepinus 200 can be added to Clarias gariepinus diets
up to 3g/kg without affecting body composition or growth feed utilization.
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1. Introduction
The current expansion and aquaculture’s increased inten-
sity has resulted in a rise in outbreak of bacterial diseases
of fish (Sundberg et al., 2016; Da Costa Sousa et al.
2019), leading to financial loss (Oroji et al. 2021;Irshath
et al., 2023; Hegde et al., 2023). The need to prevent and
control disease outbreaks in aquaculture stems from the
financial losses these outbreaks cause (Ayisi et al. 2017b).
Application of antimicrobial agents and chemotherapeu-
tant such as antibiotics as antidote to increasing outbreak
of diseases in aquaculture has led to environmental chal-
lenges (Burridge et al. 2010) and drug resistance (Ozorio
et al. 2015). Furthermore, it has been reported that
using these antimicrobial agents pollutes the water in the
aquaculture environment (Alcaide et al., 2005) and might
have an impact on human health (Cabello, 2006). As a
result, a necessity exists suitable alternatives that would
ensure a microbiologically balanced environment (Saenz
de Rodriganez et al., 2009), as well as enhance immunity
and promote fish growth. Using probiotics is one strategy
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that is becoming more and more important for preventing
infections and disease outbreaks (Das et al. 2021).

Probiotics are suitable alternatives since they enhance
systemic immunity and improve fish’s physiological per-
formance (Dawood et al. 2018). Furthermore, probiotics
are also known to improve growth performance (Hai 2015;
Chauhan & Singh 2018). Lactic acid bacteria (LAB)
(Beck et al. 2015; Liu et al. 2016) and Bacillus spp. (Chai
et al. 2016; Giatsis et al. 2016) represent the primary
probiotic microbes utilized in aquaculture. A majority of
the genius Bacillus are aerobic and catalase positive which
differs from sporolactobacillus and clostridia (Gordon et
al., 1973). The use of Bacillus has been investigated by
some scholars (Abarike et al., 2018, Rodigues et al., 2020;
Maas et al., 2021; Das et al., 2021; Shadrack et al., 2021).
Probiotics bacillus strains such as subtilis (Das et al.,
2021), cereus (He et al., 2017; Yang et al., 2019), amy-
loliquefaciens (Maas et al., 2021) and coagulans (Amoah
et al., 2021) have been studied in various fish and shell
fish.

African catfish, Clarias gariepinus, is among the world’s
most significant species of cultivated fish. It is commonly
known that Clarias gariepinus has a rapid growth rate
and requires a high feed intake throughout its life cycle.
Clarias gariepinus tolerates relatively poor water quality,
grows fast and is an omnivorous fish hence it is considered
an excellent aquaculture species (Amisah et al. 2009).
The purpose of this study was to evaluate the impact
of probiotic Clarias gariepinus 200 at different inclusion
levels on feed utilization, growth performance, and proxi-
mate composition of African catfish (Clarias gariepinus).
This study will improve the body of knowledge regarding
the consequences of administering adding probiotics to
fish diets.

2. Materials and methods
2.1 Experimental fish
Three hundred catfish (Clarias gariepinus) weighing 3.47±
0.95 g on average at purchase were acquired from a com-
mercial farm located in Ghana’s Eastern Region. The
fish were then transported to the rearing facility where
prior to the experiment, were acclimatized fto the rearing
conditions. Fish were fed a commercial diet three times
a day during the acclimation period until they appeared
satiated.

2.2 Experimental Design
Fish that had acclimated were divided into twelve tanks
at random (four groups in triplicate). Twenty juvenile C.
gariepinus were stocked in each tank, which measured 1
m x 1 m x 1 m. For eight weeks, the four experimental
diets were fed to the experimental fish. Every week, fresh
water was added to replace half of the water. from a
common reservoir..

Table 1. Formulation and composition (% dry matter)
of the control diet for Clarias gariepinus

Ingredients Percentage (%)
Fish meal 20
Soybean meal 30
Wheat bran 15
Maize 13
Salt 2
Vitamins premix 2
Mineral pre-mix 2
Starch 6
Oil 10
Probiotics 0

Proximate composition
Protein 40.0
Lipid 9.52
Moisture 10.79
Ash 5.38

2.3 Feed and feeding
Four diets under experimentation were were prepared
to have varying concentrations of probiotics (B. Subtilis
200). Diets A, B, C and D contained 0g/kg, 1g/kg, 2g/kg
and 3g/kg of probiotics. Table 1 shows the basal diet.
The diets were prepared using the progressive enlarge-
ment method as previously used by Ayisi et al. (2017b).
Briefly, dietary ingredients in powdered form were man-
ually combined with water and oil, and then the appro-
priate amount of B. Subtilis 200 was included to create
a soft dough. The resulting dough was pelletized using
a meat mincer. The diets were kept in sealed plastic
bags. Fish were fed at 8:00 a.m., 12:00 p.m., and 4:00
p.m. every day until they appeared satiated. Uneaten
feed were collected, dried and subtracted from the feed
administered to calculate feed intake.
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2.4 Sample collection
To determine the weight gain, survival rate, and specific
growth rate, each fish that survived was counted and its
length and weight were measured in centimetres (cm) and
grams (g), respectively. For the proximate composition
analysis, a random selection of five fish per tank was used.
The whole body of each fish was used for the analysis.

2.5 Growth and feed utilization
Since the study’s goal was to assess how probiotics affected
catfish growth and feed utilization, the following metrics
were employed to gauge those effects, following Ayisi et al.
(2017b).. Final weight (g) – initial weight (g) = weight
gain (WG). Specific growth rate (SGR %) is defined as
(ln FW (g) - ln IW) (g) /T × 100. Where T is the total
number of days spent testing (feeding) Condition factor
(K) = [Body Weight / Total Length 3] × 100%. Total
Length is in cm. Feed Intake (g) / Weight Gain (g) =
Feed conversion ratio (FCR). The total amount of feed
consumed (g) during the 56-day trial is known as feed
intake (FI). Wet weight gain (g) / Protein intake (g) =
Protein efficiency ratio (PER).

2.6 Proximate composition
Fish samples from experimental treatments (five fish from
each tank) were transported to the lab for protein, lipid,
moisture, and ash analyses. In order to analyze these
parameters, standard protocols of AOAC (2003) which
were previously described by Mehbood et al. (2017) were
applied. To determine the moisture content, samples were
dried at 105 °C until they reached a constant weight.. To
ascertain the amount of ash present, samples were burned
for 12 hours at 550 °C in a muffle furnace. Amoah et al.
(2021) had previously employed the Kjeldahl method for
the analysis of crude protein content. This same proce-
dure was used in this present study. Crude protein was
calculated by applying the Folch et al. (1957) method.
This method allowed for the determination of each sam-
ple’s nitrogen content, which was then multiplied by 6.25..
For each value, the percentage dry weight is used.

3. Results
3.1 Probiotics’ effects on catfish growth performance
Table 2 displays the impact of probiotics on catfish growth.
Final length was indifferent irrespective of the probiotic
level in the feed (p=0.8995). Final length ranged between
20.17±2.19 and 20.40±2.88. Final weight (FW) and
weight gain (WG),were significantly different with p-value
of 0.0077 and 0.0401 respectively. As probiotic levels in-
creased, there was a corresponding increase in FW. Group
fed diet D recorded the highest WG (81.27±3.05) whilst
group fed diet A recorded the least WG (68.95±3.25).
Weight gain increased with increasing levels of probiotics.
Feeding fish with different levels of probiotics did not
alter SGR significantly (P=0.8250), and ranged from
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5.42±0.29 (diet B) to 5.71±0.41 (diet D). Groups fed diet
A and diet C recorded SGR of 5.43±0.37 and 5.78±0.25,
respectively.

3.2 Probiotics’ effects on catfish condition factor and
feed utilization

The effects of probiotics on condition factor, feed utiliza-
tion as well as hepatosomatic index of catfish is presented
in Table 3. The amount of feed intake varied significantly
between treatments (p=0.0042). Feed intake increased as
probiotics level increased. The range of feed intake was
69.23±0.21 to 77.21±0.84. There was no discernible varia-
tion in the feed conversion ratio (p=0.9953). Nonetheless,
it was noted that when probiotic levels increased, the feed
conversion ratio (FCR) decreased. FCR ranged between
0.95±0.21 and 0.99±0.09

There was no discernible difference in the protein
efficiency ratio (p=0.8755). However a non-significant
increase in PER was reported as probiotic levels increased
in experimental diets. PER ranged between 2.46±0.45
(Diet A) and 2.63±0.15 (diet D). The PER values for the
diet B and C-fed groups were 2.60±0.25 and 2.60±0.25,
respectively.
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3.3 Probiotics’ effects on catfish’s biochemical com-
position

Regarding the biochemical composition of the treatments,
there was not a noticeable distinction (P>0.05). Moisture
content ranged between 74.19±3.09 and 76.26±2.55 whilst
crude protein ranged between 15.49±2.54 to 17.22±3.11.
The moisture content of fish fed diet D was highest, while
that of fish fed diet B was lowest.. Crude lipid content
decreased as probiotic levels increased whilst ash content
increased with increasing probiotic content. Fish fed
diets A, B, C and D recorded ash content of 4.32±1.43,
5.88±1.00, 5.79±0.45 and 6.75±1.13 respectively.

4. Discussion
Numerous investigations have revealed improved growth
rate in fish fed probiotics (Giri et al., 2013; Guidoli et
al. 2018; Gobi et al., 2018; Sousa et al., 2019; Silva
et al. 2020). Probiotics enhance their host’s health and
subsequently improve growth by balancing microbial flora
in the intestines (Fuller 1989). This study evaluated the
probiotics’ effects on the utilization of feed and growth
of African catfish (Clarias gariepinus). The probiotic-fed
groups showed a significant improvement in their growth
performance (P<0.05). This is consistent with earlier
research by Al-Dohail et al. (2009), which reported that
feeding diets enhanced with L. acidophilus significantly
increased the growth of African catfish. Similarly, Putra
et al. (2017) recorded significant improvement of growth
in African catfish fed probiotics. The increased growth
performance recorded in groups fed probiotics could be
as a result of proper balance of the intestinal microbial
flora arising from increased nutrient digestibility, better
absorption, and enhanced enzyme activities.

Feed intake increased significantly with increasing pro-
biotics content (P<0.05). This is consistent with a prior
study by Nwanna and Tope-Jegede (2017) that found
that when Clarias gariepinus was fed varying concentra-
tions of L. plantarum, the mean feed intake increased.
Contrary to this study, there was reduction in feed in-
take as Clarias gariepinus in diets of Clarias gariepinus
was increased (Lawal et al. 2019). The variations in the
age of the species and feed protein content may be the
cause of the discrepancies in the results. Feed conversion
ratio (FCR) was indifferent irrespective of the levels of
probiotics. This implies all groups had similar conversion
abilities to utilize feed.

In this study, there was no discernible change in the
feed conversion ratio between the treatments. FCR in
fish fed probiotic diets were similar to the control diet.
This implies that probiotics did not raise the levels of
gastrointestinal bacteria responsible for nutrient decom-
position, hence additional vitamins, enzymes, and amino
acids were not produced. Increasing probiotic content in
diets increased protein content. Increased nutrient depo-
sition may be the cause of this. There was no discernible
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difference among treatments, contrary to earlier reports
that documented significant differences among groups
in tilapia (El-Haroun et al. 2006; Bagheri et al. 2008).
However, this study is consistent with previous research
(Merrifield et al., 2010; Hassaan et al., 2018) which found
no discernible variation in protein content among fish fed
varying amounts of probiotics. Azarin et al. (2015) and
Hassaan et al. (2018) previously revealed a rise in the
amount of protein. and a decrease in lipid content, which
could be explained by variations in their breakdown, the
rate at which they deposit in muscle, and varying growth
rates (Abdel-Tawwab et al., 2006).

This study recommend that catfish farmers could
apply B. Subtilis 200 at 3g/kg of diet to maximize growth
and feed utilization without compromising proximate
composition. It is recommended that further studies be
conducted on how probiotics affect genes that regulate
growth as well as how the influence intestinal microbiota.
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