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ABSTRACT

Tetrapleura tetraptera is a deciduous tree native to tropical Africa with medicinal and nutritional proper-
ties and so has the potential for use in aquafeed as a functional feed additive for better feed utilisation
and growth. The present research investigated the effects of Tetrapleura tetraptera-derived Aridan
Pod Powder on the growth performance of African Catfish. A total of 300 fingerlings were acclimatized
for two weeks and divided into five treatment groups with 20 fish per replicate. Treatment A served as
the control, while treatments B to E included 2.5%, 5%, 7.5% and 10% inclusion levels of Tetrapleura
tetraptera, respectively. The experiment lasted eight weeks; growth and survival rates were evaluated
as parameters. The inclusion of 2.5% Tetrapleura tetraptera resulted in the highest weight gain (7.85g)
and survival rate (78.00%) among all treatments. 5% inclusion also showed significant improvements
in weight gain (3.48 g) and survival rate (65.50%). In contrast, 10% inclusion had the lowest weight
gain (0.83 g) and survival rate (55.00%). The study concluded that a 2.5% inclusion of Tetrapleura
tetraptera in the catfish diet can enhance weight gain and survival rates, suggesting its potential as a

dietary supplement for improved growth performance in African Catfish.

INTRODUCTION

Global fish consumption is expected to rise
in lockstep with global population growth.
While the global trend is to reverse over-
fishing in capture fisheries, the aquaculture
sector has the potential to grow continuous-
ly. Aquaculture expansion necessitates the
adoption of new sustainable development
strategies (FAO, 2020). This can be done by
improving aquafeeds with new sustainable
alternative components such as insect and
plant meal, microbial biomass, and food
waste (Hua ez al., 2019). Also, use of func-
tional additives such as organic acids, me-
dicinal herbs, probiotics, (Dawood ef al,

2018) can help increase fish production by
improving feed utilization, growth perfor-
mance, overall health condition, disease tre-
sistance, and fish survival rate, resulting in
lower economic losses for fish farmers.

The African cattish (Clarias gariepinus), is
widely cultured in Nigeria under strict man-
agement (Adewolu ez al, 2009). Increased
production of fry and fingerlings with faster
growth rates and greater environmental tol-
erance is essential for ensuring Nigerian fish
food security. Aquaculture necessitates high-
quality feeds that include not only essential
nutrients but also complementary feed addi-
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tives to keep organisms healthy, growing at
a faster rate, and being environmentally
friendly. There are numerous feed additives
available in the Nigerian market to improve
fish growth performance, and some of
these additives used in feed mills are chemi-
cal products, particularly hormones, and
antibiotics, which may have side effects.

The World Health Organization promotes
the use of medicinal herbs and plants to
replace or reduce the use of chemicals as
part of the global trend to return to nature.
Attempts to use natural materials such as
medicinal plants as feed additives could be
widely accepted to improve feed utilization
efficiency and aquaculture productive per-
formance. Recently, medicinal plants and
probiotics have been reported as potential
alternatives to antibiotics in aquaculture di-
ets, among other feed additives. Much of
this interest stems from increased public
awareness of the use of antibiotics as
growth promoters in aquaculture diets,
which has been prohibited. Some studies
from the past show that dietary medicinal
plants and feed additives have a positive
effect on fish growth and feed uutilization
(Dada and Oviawe, 2011; Prasad and Muk-
thiraj, 2011; Cho and Lee, 2012).

Tetrapleura tetraptera (Aridan) is a deciduous
tree native to tropical Africa, ranging from
Mauritania to Tanzania (Katende e al,
1995; Blay 1997). The tree can reach a
height of 25 m and has a diameter at breast
height (DBH) of 1.5-3.0 m. Although sa-
vannah woodlands, dry forests, and riverine
forests are its preferred habitats, it is most
common in dense rainforests and preserved
forest patches around villages. In Ghana,
the species is known as "Prekese," "Aidan"
in Nigeria, and "Kikangabalimu" in Uganda.
T. fetraptera has the potential to be used in

aquafeed as functional additives. 1. fetraptera
is reported to have medicinal and nutritional
properties (Adesina ez al, 2016). The medici-
nal properties of the species are due to the
presence of bio-active compounds (alkaloids,
flavonoids, saponins, tannins, phenols, and
glycosides) that are necessary for health
(Okwu, 2003). For example, T. Tetraptera fruit
has anti-arthritic, anti-inflammatory and anti-
diabetic properties (Ojewole and Adewunmi
2004). T. tetraptera was also mentioned by
Aladesanmi (2007) and Soladoye ez a/. (2014)
in the treatment of schistosomiasis, a chronic
parasitic disease caused by blood flukes
(trematode worms). The nutritional proper-
ties of T. zetraptera are due to essential food
micronutrients found in the dry fruit, such as
iron and zinc ( Uyoh ez al,, 2013).

The objective of this study was to investigate
the effects of Aridan Pod Powder (Tetrapleura
tetraptera: Fabaceae) on the growth perfor-
mance of African Catfish (Clarias gariepi-
nus :Clariidae)

MATERIALS AND METHODS

Experimental procedures

300 post-juvenile African catfish were pur-
chased from Aquatech Nigeria Limited, Iba-
dan, Nigeria and were randomly divided into
five treatments. They were fed with the fin-
ished fish feed for two weeks for acclimati-
zation before the experiment commenced.
To mitigate the environment as a result of
the exposure of the plastic materials to at-
mospheric temperature, and the volume of
the water used for the experiment, the fish
were fed daily with 2 mm feed size of the
formulated feeds with inclusion of T. zetrap-
tera at 4% body weight throughout the eight
(8) weeks of experiments. The initial body
weights (g) of the fish were taken using sen-
sitive scale before stocking. The top of the
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vessels was also covered with 5 mm mesh
size net to protect the stocks from jumping
out while the water in the vessels was
changed bi-weekly to avoid build-up of ni-
trates and nitrites as effluent leaching was
not possible due to the use of plastic mate-
rials.

The experiment had five treatments with
three replicates:

Treatment A: Inclusion of T. zetraptera at 0.0%
Treatment B: Inclusion of T. fetraptera at 2.5%
Treatment C: Inclusion of T. fetraptera at 5.0%
Treatment D: Inclusion of T. tetraptera at 7.5%
Treatment E: Inclusion of T. tetraptera at 10.0%

Parameters measured were:

1. Live weight (g) of the fish using a sensi-
tive top-loading scale

2. Feed intake of the fish a using top-
loading loading scale

Data generated were used to calculate
weight gain and mortality was monitored

and recorded on daily basis.

Calculations

Live Weight Gain of Fish = Final body
weight of fish — Initial body weight gain of
fish.

Total Length Gain of Fish = Final body
length of fish — Initial body length of fish.
Feed conversion ratio (FCR) total feed
intake (g)/total wet weight gain (g).

Specific Growth Rate = Final body weight
of fish — Initial body weight of fish/No of
Days reared.

Statistical analysis

Data obtained were subjected to Analysis of
Variance (ANOVA) using generalized model
of SAS moonscape programmed version.
Significant differences among means for
treatments were portioned by Duncan Multi-
ple Range test at 5% level of probability

Table 1: Gross composition (g/100 g dry matter) of experimental diet containing
varying levels of Tetrapleura tetraptera meal (TTM) in the diet of Clarias

gariepinus.
Ingredient 0% 2.5% 5.0% 7.5% 10.0%
FM (72%) 30.55 30.55 30.55 30.55 30.55
SBM (45% 42.20 42.20 42.20 42.20 42.20
YM (%) 10.00 10.00 10.00 10.00 10.00
FISHPREMIX 2.50 2.50 2.50 2.50 2.50
FISH OIL 2.50 2.50 2.50 2.50 2.50
T.T™M 0 2.50 5.00 7.25 10.00
STARCH 12.25 9.75 7.25 5.00 2.25
Key:

FM: Fish Meal

YM: Yellow Maize

SBM: Soya Bean Meal

TTM: Tetraplenra tetraptera Meal.
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The results of the phytochemical analysis of total polyphenols. Tannins were found to be

Tetraplenra tetraptera meal showed that it was
rich in various types of phytochemicals, in-
cluding tannins, saponins, flavonoids, and

the highest in concentration, followed by
saponins and flavonoids. (Table 2).

Table 2: Phytochemical in Tetrapleura tetraptera meal (mg/100 g)

Content Amount
Tannin 967.25
Saponin 786.88
Flavonoid 298.77
Total polyphenol ~ 1896.17

The diet containing 10% inclusion had the
highest crude protein content of 40.08%
compared to other treatments, moisture
content of 9.16%, ether extract of 2.76%,

crude fibre of 1.89%, ash content of 8.96%,
and nitrogen-free extract of 37.15% based
on dry matter (Table 3).

Table 3: Proximate Composition of Nutritional Content on the Diet
TTM Crude Moisture  Ether Crude  Ash Dry Nitrogen-free
(%) Protein ~ Content Extract (%) Fibre Content Matter Extract (%)
(%) (%) (%) (%) (%)

0.0 38.89 9.21 2.67 1.65 8.61 90.79 38.97

2.5 38.91 9.64 2.58 1.73 8.68 90.54 38.46

5.0 39.47 9.38 2.63 1.76 8.79 90.62 38.03

7.5 39.88 9.21 2.67 1.83 8.79 90.79 37.62

10.0 40.08 9.16 2.76 1.89 8.96 90.84 37.15

TTM 6.37 6.49 1.86 3.79 4.29 93.51 77.80

KEY

TTM:Tetrapleura tetraptera meal

Tetraplenra tetraptera meal is a source of seve-
ral important minerals. Sodium was present
in the smallest amount, with a concentra-
tion of 0.119% of the total composition
(Table 4). Potassium was found in a higher
concentration, constituting 0.863% of the
total composition, while calcium was pre-

sent in a relatively lower amount at 0.137%
of the total composition. The trace minerals
coppet, zinc, and iron were also present in
the Tetraplenra tetraptera meal. Copper was
found in a concentration of 5.800 mg/kg,
zinc at 13.20 mg/kg, and iron at 48.20 mg/

kg.
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Table 4: Mineral Composition of Tetrapleura tetraptera meal

Content Amount
Sodium (%) 0.119
Potassium (%) 0.863
Calcium (%) 0.137
Coppet (mg/kg) 5.800
Zinc (mg/kg) 13.200
Iron (mg/kg) 48.200

The highest mean value weight gain was
observed in the 2.5% (5.85g) followed by
5.0% (3.48g), 0.00% (1.54g), and 7.5%
(0.83g) while the lowest weight gain was in
10% (0.63g) inclusion levels. Feed intake
was significantly, decreased for catfish on
10% and 7.5% (2.00g and 3.00 g respective-
ly) compared to 2.5% (6.20g) also achieved
the best feed conversion ratio (FCR) (1.06g)
followed by 5.0% (1.61g), 0.00% (2.27g),
10% (3.17g) and 7.5% (3.61g) while the
lowest weight gain (Table 5).

In the final weight gain 2.5% inclusion level
of Tetrapleura tetraptera had the highest weight
gain of 9.85g, followed by 5% (7.43g) 10%,
and 7.5% with 4.63g and 4.83 g respectively
compared to the control. There was a signifi-
cant difference in the survival rate where
2.5% (70.00%) had the highest, followed by
7.5% (55.0%), control (48.0%), and 10%
(42.0%) (Table 5).

Table 5: Effect of Tetrapleura tetraptera Meal on the performance of the catfish

Parameters Ta Ts Tc Tp Tk SEM*
Initial Weight (g) 4.00 4.00 4.00 4.00 4.00 0.00
Final Weight (g) 5.54bc 9.852 7.43b 4.83¢ 4.63¢ 0.51
Weight Gain (g) 1.54bc 5.852 3.48b 0.83¢ 0.63¢ 0.52
Feed Intake (g) 3.50bc 6.20 2 5.60¢ 3.00bc 2.00¢ 0.54
FCR 2.27be 1.06b 1.61b 3.61¢ 3.17¢ 0.53
Survival Rate (%) 48.00¢ 70.002  65.50b 55.00b¢ 42.00¢ 0.52

abe Means on the same row having different superscripts were significantly different(p>0.05)

Ta- control 0% Tetraplenra tetraptera meal
Ts- 2.5% Tetrapleura tetraptera meal
Tc-5% Tetraplenra tetraptera meal

Tp -7.5% Tetrapleura tetraptera meal
Tg-10% Tetrapleura tetraptera meal

FCR — Feed Conversion Ratio
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The inclusion level of 2.5% Tetraplenra
tetraptera meal had the highest mean value
(12.67g) in live weight, followed by 5%
(10.66g), 7.5% (9.00g) 10% (8.4g06), and
control had least mean value of 8.33g
(Table 6). In the head without gill and mus-
cle, there were no significant differences in
the mean values of control (2.53), 7.5%
(2.67), and 10% (2.33) while 2.5% had the
highest mean value of 4.36g followed by 5%
(3.67g). Also, in the whole body with intes-
tine, 2.5% had the highest mean value of
11.43 ¢ which is highly significant from
other treatments, followed by 5% with a
mean value of 9.54g, 7.5% (8.00g) and 10%
(7.43g) and control (7.33g) having the mean
value compared to other treatment. (Table

6).

In the bone, there were no significant differ-
ences between the mean values produced by
control (1.76g), 5% (2.22¢g), and 7.5% (1.89g)
while 2.5% (2.56g) had the highest mean val-
ue and treatment E had the least mean value
of 1.55g. In the whole body without intes-
tine, 2.5% had the highest mean value of
(9.10g) followed by 5% (8.90g), 7.5% (7.67g),
10% (6.34) and control having the least
mean value of (5.55g) at 5% level of signifi-
cance. In intestine, 2.5% had the highest
mean value of (1.30g) at 5% level of signifi-
cance, followed by 5% having a mean value
of 0.79g with no significant difference be-
tween the mean value produced by control
(0.26g), 7.5% (0.43g) and 10% (0.20g). In
muscle, 2.5% had the highest mean value of
5.67g followed by 5% (4.78g) and 7.5%
(4.78g) with 10% (2.98g) having the least
mean value. (Table 6)

Table 6: Carcass Analysis of Experimental Fish

Parameters TA(0%) Te(2.5%) Tc(5.0%) Tp(75%) Tr(10%)
LW(g) 8.33° 12.67° 10.66"° 9.00% 8.46°
HG(g) 4.00° 5.00° 4.56" 3.33° 3.33°
H°G(g) 2.53% 436" 3.67% 2.67° 2.33
G 0.76° 1.8° 1.6* 0.66"° 0.89%
WB+I+B 7.33 11.43* 9.54% 8.00° 7.43°
WB-I 5.55 9.10° 8.98* 7.67% 6.34°
B 1.76® 2.56" 2.22% 1.89% 1.55°
I 0.26° 1.30° 0.79% 0.43° 0.20°
M 3.80° 5.67 4.78* 4.78° 2.98°

abcMeans on the same row having different superscripts were significantly different(p>0.05)
LW (g)- Live weight, HG (g)- Head with gil, HOG (g)-Head without gill, G-Gill,
WB+I+B, Whole body with intestine and bone, WB-I -Whole body without intestine, B -

Bone only, I-Intestine only, M-Muscles
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DISCUSSION

The highest content of phytochemicals was
found in tannin, it is known for its antioxi-
dant properties and has been associated
with potential anti-inflammatory and anti-
cancer effects (Adesina ez al, 2016) Sapo-
nins are known for their cholesterol-
lowering effects and have been studied for

their potential anti-inflammatory, anti-
cancer, and anti-microbial properties
(Aladesanmi, 2007).

These minerals are important for various
physiological functions in the body, such as
electrolyte balance, nerve function, bone
health, and enzyme activities. The mineral
composition of Tetrapleura tetraptera meal
suggests that it may be a potential source of
these essential minerals. However, it is im-
portant to note that the bioavailability and
absorption of these minerals can be influ-
enced by various factors, such as pro-
cessing, cooking, and individual differences
in nutrient absorption.

These proximate composition values pro-
vide information on the nutrient content of
the diet samples, including protein, mois-
ture, fat, fiber, ash, and carbohydrate con-
tent. These values can be important for as-
sessing the nutritional quality and potential
health benefits of the diet samples.

The findings indicate that a dietary feed
supplement aided in the growth of C.
gariepinus fingerlings. These findings demon-
strated that feed supplement improves nu-
trients utilisation, as evidenced by increased
weight gain and FCR. Feed supplements in
diets promoted growth and feed efficiency
in catfish C. gariepinus (Turan and Akyurt,
2005), tilapia Oreochromis niloticus (Felicitta et
al, 2013), and shrimp Peneaus indicus
(Olmedo Sanchez ez al., 2009). Similatly,

Olaniyi ef al. (2020) found that 20% Z. offici-
nale  powder supplementation increased
weight gain, specific growth rate, and protein
efficiency ratio in the same fish species. Da-
da and Tkuerowo (2009) also demonstrated
that G. kola extracts supplemented diets re-
sulted in higher weight gain and specific
growth rate in the same fish species.

CONCLUSION

The efficacy of Tetraplenra tetraptera as a sup-
plement in C. gariepinus fingerlings feed was
established in this study, and fish farmers
should be encouraged to supplement these
in fish diets. Catfish fed with 2.5% inclusion
of Tetraplenra tetraptera improved their weight
gain. Future research should concentrate on
improving rearing technologies for various
species of fish reared with feed supplements.
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