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ABSTRACT
This study assessed the impact of mahogany bark extract in the diets of catfish (Clarias gariepinus) fingerlings. The effects of four diets supplemented with mahogany bark extracts on growth performance,
feed utilization and proximate composition was evaluated. Four diets were prepared using mahogany
bark extract as a supplement at 0ml (Trt 0), 10ml (Trt 1), 20ml (Trt 2) and 30ml (Trt 3) per 100g of feed.
One hundred fingerlings of Clarias gariepinus with initial weight of 1.25g were stocked in four treatments
with a replicate each in 60 litre bowls at 20 fingerlings per bowl. The results showed a significant difference amongst the four treatments with respect to final weight, weight gain, daily weight gain, condition
factor, feed conversion ratio and specific growth rate (P<0.05). It was observed that the least value for
feed intake occurred in fish fed diet Trt 3. Group fed diet supplemented with 20 ml mahogany bark extract (Trt 2) was significantly higher in final weight (26.10±0.88), weight gain (24.77±0.88), daily weight
gain (1855±66.20) and specific growth rate (3.26±0.03) and also lower at feed conversion ratio
(1.26±0.04). This study therefore recommends 20ml mahogany bark extract (Trt 2) per 100g of feed as
appropriate supplement for Clarias gariepinus diets.

Introduction
The demand for fish is increasing globally due to the popularity of its dietary value (Yaakob et al., 2014). Intensification
of aquaculture to meet the global demands of sea foods has
resulted in an increased occurrence of diseases and low survival of fish (Sukumaran et al., 2016).
Antibiotics have been traditionally used to treat diseases
and have been reported to improve growth and disease resistance of fish (Alderman and Hastings, 1998; Rashidian et al.,
2018).
However, the use of antibiotics in aquaculture has negative
impacts on the fish, the aquatic environment and human
health (Terzi and Isler, 2019). This has resulted in calls for safe
and cost-effective alternatives.
Medicinal plants are considered suitable alternatives to
antibiotics because they are cheap or cost-effective, environmentally friendly, and natural; hence they have been widely
used in aquaculture production (Abdel Rahman et al., 2018;
Kaleo et al., 2019). These plants could be applied in aquaculture as either parts (seed, fruit, leaf, or root) or as a whole and
could also be applied in its fresh state or as extracts (Reverter
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et al., 2017).
Bioactive compounds existing in numerous plants are
used in animal nutrition to influence feed intake, increase secretion of digestive enzyme, and trigger immune responses.
These plants are also recognized to have antibacterial, antioxidant and antiviral properties (Citarasu, 2010). In aquaculture
many herbs are included in the fish diet to cure diseases, promote growth, reduce stress, stimulate appetite, boost immunity, and prevent infections in culturing healthy fishes (Shakya,
2017).
Mahogany (Meliaceae), one of such plants comprises more
than fifty genera with about 1400 species (Oyedeji et al., 2020)
which is distributed in tropical and subtropical regions. Many
species of this family were utilized in traditional drugs for
treatment of numerous diseases and additionally in pest control (Coll et al., 2010).
The objective of the study was to examine the growth rate,
feed utilization and proximate composition of catfish, fed with
varying inclusion levels of mahogany bark extract.

Materials and methods
Preparation of Extract

The neem extract was prepared according to protocols as
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previously described by Cross et al. (2004) with modifications.
The bark of mahogany was freshly harvested, cut into pieces
and washed with distilled water. 500g of mahogany bark was
grounded into fine particles and mixed with 500ml of distilled
water (1:1) for the extraction. A separating funnel was used to
separate the extract. The liquid extract was stored in a refrigerator in airtight plastic container until uses.
Formulation of Diets with Extract

Commercial diet for Catfish was purchased from Ranaan
Feeds. Except the control which had no mahogany bark extract, 10ml, 20ml, and 30ml of the extract was added to 100g
of the commercial diet (Trt 0, Trt1, Trt 2, and Trt 3). Table 1
shows proximate composition of the commercial diet.
Experimental Fish and Design

One hundred catfish fingerlings were purchased from Pilot
Aquaculture Centre (PAC) Kumasi in the Ashanti region. The
Table 1. Proximate composition of the commercial diet purchased.

Nutrient
Protein
Fat
Fiber
Ash
Phosphorus
Lysine
Meth. + Cyst.
Calcium
Vitamins (added)
Vitamin A
Vitamin E
Vitamin C

Percentage (%)
48
7
2.5
12.5
1.3
1.5
1.7
1.7

Data Collection and Analysis
Growth and feed utilization

The weight of individual fish was taken with an electronic
scale. Standard Length was taken with a measuring board.
Growth performance and feed utilization parameters were determined as follows.
Weight gain (WG) = FW (g) - IW (g). FW and IW stand for the
final weight and initial weight, respectively.
Specific growth rate (SGR) (%) = (ln FW (g) - ln IW) (g) /T ×
100. T stands for total number of culture days
Condition factor (C) = [BW/TL 3] × 100%. BW and TL stands
for body weight (g) and total length (cm) respectively
Feed intake (FI) is the total feed consumed (g) during the 56
days trial.
Feed conversion ratio (FCR) = FI (g)/WG (g)
% Weight gain = (final weight – initial weight)/ initial weight
Feed efficiency = fish weight gain (g) /total feed intake
Protein efficiency ratio = weight gain/ protein intake
Proximate composition

Moisture, ash, crude lipid, and protein were analyzed following
standard methods of AOAC (2003). Samples were dried in an
oven at 105 °C to a constant weight to determine moisture.
Ash content was determined by incinerating samples in a muffle furnace at 550 °C for 12 h. the Crude protein content was
analyzed using the Kjeldahl method. Nitrogen content was determined and subsequently multiplied by 6.25. Values are expressed as% dry weight. The Folch et al. (1957) method was
used to analyze crude lipid content.

18000 IU/kg
240 IU/kg
600 mg/kg

Statistical Analysis

fish was stocked into two 60-L tanks and fed a commercial
diet purchased from Raanan feed twice daily for two weeks to
adapt them to the experimental facilities and conditions.
The experiment was conducted in triplicates in four (4) treatments. Fish were stocked at20 fish per tank and fish fed their
respective diets to apparent satiation four times a day (9:00am,
12:00am, 2:00am and 4:00pm) for eight weeks (2 months).
Ethical statement

The standard operation procedure of the guide for the use of
animals for research of University for Development Studies
was used for this study. To minimize suffering and stress, fish
were anesthetized with excess tricaine methane sulfonate
(MS-222 at 200mg/L) before sampling.

Data was subjected to one-way analysis of variance (ANOVA)
and the Tukey’s multiple comparison used to test for the
means at a significance level (P<0.05). The statistical package
used for the analysis was the Graph Pad Prism V.5.03. The results are presented as mean ± SE (standard error).

Results
Growth Performance

The effects of the experimental diets on growth of C.
gariepinus are shown in Table 2. The results showed significant
difference in final weight (FW), weight gain (WG), percent
weight gain (%WG), daily weight gain (DWG) and specific
growth rate (SGR) (P<0.05).

Table 2. Growth performance of Clarias gariepinus fed diets supplemented with Mahogany bark extract.
Parameters
Initial weight (g)
Final length(cm)
Final weight (g)
Weight gain (g)
% Weight gain
Daily weight gain (g)
Specific growth rate (%)

Trt 0
1.18±0.05
11.43±0.09
14.21±0.15a
13.03±0.15a
1099±13.01a
0.23±0.00a
2.65±0.01a

Trt 1
1.14±0.12
12.33±0.20
14.50±0.15ab
13.36±0.15ab
1172±13.40abc
0.24±0.00abc
2.67±0.01abc

Trt 2
1.33±0.23
14.52±0.09
26.10±0.88c
24.77±0.88c
1855±66.20b
0.44±0.02b
3.26±0.03b

Trt 3
1.32±0.17
10.25±0.65
15.15±0.55b
13.83±0.55b
1043±41.51c
0.25±0.01c
2.71±0.04c

P-Value
< 0.0873
< 0.0001
< 0.0001
< 0.0001
< 0.0001
< 0.0001

Mean with the same letter in the same row is significantly different (p<0.05). Trt: Treatment; Mahogany bark extract supplemented at 0ml (Trt 0), 10ml (Trt
1), 20ml (Trt 2) and 30ml (Trt 3) per 100g of feed.
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The effect of feeding C. gariepinus with mahogany bark
extract on final weight is shown in Table 2. Mahogany extract
levels had significant effect on final weight (P<0.05). Final
weight (26.10±0.88) in Trt 2 (was significantly higher than Trt
0 (14.21±0.15), Trt 1 (14.50±0.15) and Trt 3 (15.15±0.55).
Final Length

Final length recorded in this study ranged between 10.25
and 14.52. Fish fed with Trt 2 diets recorded non-significantly
higher value (14.52±0.09) than the other treatments (P>0.05)
.
Weight Gain

Weight gain was significantly different amongst treatments (P<0.05). Fish fed with Trt 2 recorded the highest weight
gain (24.77±0.88) and was significantly higher than fish fed Trt
0 (13.03±0.15), Trt 1 (13.36±0.15) and Trt 3 (13.83±0.55).
Daily Weight Gain

Daily weight gain was significantly influenced by the four
experimental diets (P<0.05). Comparatively, fish fed Trt 0
(0.23±0.00) had a lower daily weight gain whilst the highest
was recorded in group fed diet with Trt 2 (0.44±0.02). Groups
fed diets Trt 1 and Trt 3 recorded daily weight gain of
0.24±0.00 and 0.25±0.01, respectively.
Percentage Weight Gain

Group fed diets Trt 2 recorded the highest percentage
weight gain (1855±66.20) and was significantly higher than
the other treatments (P<0.05). The least percentage weight
gain (1043±41.51) was recorded in Trt 3. Groups Trt 0 and Trt
1 recorded percentage weight gain of 1099±13.01 and
1172±13.40 respectively.
Specific Growth Rate

Specific growth rate recorded in this study ranged between 2.65 to 3.26. Group Trt 0 recorded the lowest value
(2.65±0.01) whilst Trt 1, Trt 2 and Trt 3 recorded SGR of
2.67±0.01, 3.26±0.03 and 2.71±0.03 respectively. There was
significant different amongst the treatments (P<0.05).

Condition Factor and Feed Utilization

Table 3 shows condition factor and feed utilization parameters observed after 8 weeks of feeding.
Condition Factor

Supplementing catfish diets with mahogany bark extract
significantly affected condition factor (P<0.05). The highest
condition factor (1.43±0.21) was recorded in Trt 3 and the least
(0.78±0.03) recorded in Trt 2. There was a significant difference
among the four treatments (P<0.05).
Feed Conversion Ratio

Feed conversion ratio from recorded in this study ranged
between 1.51±0.06 and 2.30±0.09. Feed conversion ratio of
fish fed Trt 0 was significantly higher than Trt 1, Trt 2 and Trt
3. There was significant difference among the four treatments.
Feed intake

There was significant difference in feed intake amongst
groups. Feed intake was lower in group fed diet Trt 3 whilst
the highest was recorded in group fed diet Trt 0. Feed intake
recorded ranged between 20.8 and 32.6.
Protein intake

Different levels of mahogany bark extract significantly influenced protein intake (P<0.05). The least protein intake
(8.32±1.46) was recorded in group fed diet Trt 3 and was significantly lower that groups fed diet Trt 2 (12.41±1.05) and Trt
0 (13.04±1.14). Group fed diet Trt 3 was however non-significantly lower than group fed diet Trt 1 (8.73±1.33).
Protein efficiency ratio (PER)

Protein efficiency ratio ranged between 0.99±0.13 to
1.99±0.17 and was significantly influenced by different levels
of mahogany bark extract. The highest PER (1.99±0.17) was
recorded in group fed diet Trt 2 whilst the least (0.99±0.13)
was recorded in group fed diet Trt 0. Groups fed diets Trt 1
and Trt 3 recorded PER of 1.53±0.21 and 1.66±0.24 respectively.

Table 3. Condition factor and feed utilization of C. gariepinus after 60 days of feeding diets supplemented with Mahogany bark extract.
Parameters
Condition factor
Feed conversion ratio
Feed intake (g)
Protein intake
PER

Trt 0
0.95±0.03abc
2.30±0.09d
32.6±2.45c
13.04±1.14c
0.99±0.13a

Trt 1
0.78±0.04a
1.64±0.02c
21.84±1.94a
8.73±1.33a
1.53±0.21b

Trt 2
0.85±0.04b
1.26±0.04a
31.04±3.05b
12.41±1.05b
1.99±0.17d

Trt 3
1.43±0.22c
1.51±0.06b
20.80±2.41a
8.32±1.46a
1.66±0.24c

P-Value
0.0006
< 0.0001
0.0057
0.0072
0.0004

Mean with the same letter in the same row is significantly different (p<0.05). PER: Protein Efficiency Ratio. Trt: Treatment; Mahogany bark extract supplemented at 0ml (Trt 0), 10ml (Trt 1), 20ml (Trt 2) and 30ml (Trt 3) per 100g of feed.
Table 4. Proximate composition of C. gariepinus fed diets with different levels of mahogany bark extract.
Parameters
Protein
Lipid
Ash
Moisture

Trt 0
58.96±2.18
19.59±3.19a
19.25±1.07b
74.63±2.19b

Trt 1
58.94±4.07
21.53±2.15b
18.90±1.49a
73.93±2.24a

Trt 2
58.88±4.39
21.73±2.27b
18.97 ±2.13a
73.86±2.77a

Trt 3
58.47±3.16
21.72±1.89b
18.92±1.48a
73.89±3.08a

P-Value
0.2184
0.0271
0.0327
0.0235

Mean with the same letter in the same row is significantly different (p<0.05). Trt: Treatment; Mahogany bark extract supplemented at 0ml (Trt 0), 10ml (Trt
1), 20ml (Trt 2) and 30ml (Trt 3) per 100g of feed.
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Proximate composition

The effects of mahogany bark extract on proximate composition of C. gariepinus are shown in Table 4. Moisture content was significantly altered by different levels of mahogany
bark extract (p<0.05) Group fed Trt 0 recorded the highest
moisture content (74.63±2.19) and was significantly higher
than all other groups.
There was no significant difference in protein content of
fish fed different levels of mahogany bark extract. There was
however, a decrease in protein content and mahogany bark
extract increased in diets. Protein content ranged between
58.47±3.16-58.96±2.18. Ash content was significantly different
among treatments (p<0.05). The highest ash content was
recorded in group fed diet Trt 0 whilst the least was observed
in group fed diet Trt 3.
Lipid content ranged between 19.59±3.19 and 21.73±2.27.
Group fed diet Trt was significantly higher that group fed diet
Trt 0.

Discussion
The aim of this study was to evaluate the effects of mahogany bark extract as supplements in diets of C. gariepinus.
The potential use of feed additives in fish feed are evaluated
by two important parameters; growth performance and feed
conversion (Hoseinifar et al., 2018; Rashidian et al., 2018). The
study showed that increasing mahogany bark extract in diets
of C. gariepinus affected the final body weight, weight gain
and specific growth rate of C. gariepinus significantly. The result of the study revealed that mahogany bark extract can be
used as a supplement to enhance the positive effect of C.
gariepinus growth and is in agreement to previous studies,
which reported improved growth when plant extracts were
used as supplements in diets of fish (Giri et al., 2015; El-Mesallamy et al., 2015; Sun et al., 2018). Also, other studies have reported improved growth performance when different plant
extracts were added to fish diets (Abdel-Tawwab et al., 2010;
Ahmad and Abdel-Tawwab, 2011; Abdel-Tawwab, 2012;
Abdel-Tawwab and Abbass, 2017; Adeshina et al., 2017; AbdelTawwab et al., 2018). The result of this study is however in contrast to previous study by Jiang et al. (2012) and Xu et al.
(2015). Differences in plant species use, animal species (fish),
plant extract component as well as amount of plant extract
applied could be the reason for variation in results as shown
above (Motamedi-Tehrani et al., 2016).
FCR observed in this study was significantly altered by different levels of mahogany bark extract. This agrees to previous
reports (Munglue, 2014). The result is however contrary to
other reports (Bohlouli et al., 2016; Bohlouli and Sadeghi,
2016), which reported no significant difference in FCR when
plant extracts were used as feed additives.
There was no significant difference in condition factor
when common carp (Cyprinus carpio) fed diet containing willow herb, Epilobium hirsutum (Pakravan et al., 2012). A similar
observation was observed by Beyraghdar et al. (2011) when
diets containing propolis extract were fed to rainbow trout
(Oncorhynchus mykiss). Contrary to these observations, there
was significant difference in condition factor in this present
study. Pezeshk et al. (2019) observed significant differences in
condition factor of electric yellow cichlid fed plant extracts and
is in agreement to this present study.
Group fed diet Trt 0 recorded the highest feed intake.
There was however a decrease in feed intake as mahogany
bark extract increased in diets and could be attributed to the
presence of tannin and limonoid in mahogany bark.
Toxicological effects and pathological processes could be
well understood using proximate composition as an index (Su-
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dova et al., 2008). Except for protein, there was significant alteration in moisture, lipid and ash content of C. gariepinus fed
different levels of mahogany bark extract. There was significant difference in moisture content of this study and is contrary to results of previous studies (Abdel-Zaher et al., 2009;
Pakravan et al., 2012; Yu et al., 2019). The result of this study
is however in agreement to the results of Ramezanzadeh et
al., (2020).
Contrary to this study which recorded increase in lipid
content as mahogany bark extract increased, there was a decline in lipid content in previous studies (Cho et al., 2007;
Pakravan et al., 2012).

Conclusion

This study documents that mahogany bark extract can be
used as supplement in diets of catfish (Clarias gariepinus)
without adversely altering growth performance and feed utilization. In addition, for optimum growth and better feed utilization, addition of mahogany bark extract in diets of Clarias
gariepinus should be at 20 ml per 100 g.
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