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ABSTRACT

This study was conducted to determine the effect of Tetrapleura tetraptera as a feed
additive on growth performance, carcass and internal organs of broiler chickens. 240
day-old broiler chickens were used for the study. Four dietary treatments were
formulated. Treatment one (T,), the control had no T. tetraptera powder, while
treatments two, three and four (T, T; and T,) had 100, 150 and 200 g per 100 kg of feed
respectively. The birds were divided into four groups with sixteen replicates of fifteen
birds each and assigned treatment diets in a completely randomized design. Feed and
water were offered ad libitum. The result on the performance of the birds at the starter
phase showed significant differences (p<0.05) in daily weight gain and feed conversion
ratio. The feed intake of the birds in the starter phase was statistically similar across
treatments. In the finisher phase, final weight, daily weight gain and feed conversion
ratio were significantly affected (p<0.05) by the diet in the finisher phase significant
difference (p>0.05) did not exist in the feed intake of the birds across treatment. There
were significant differences (p<0.05) in the live weight, dressed weight cut-parts, and
internal organs of the chickens. Significant differences (p>0.05) did not exist in the
internal organs of the chickens. It can be concluded that inclusion of T. tetraptera
powder up to 200 g in the diet of broiler chicken enhanced growth performance, carcass
and did not have any adverse effect on the internal organs of the chickens.
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INTRODUCTION et al, 2000). They act directly against

pathogens in the gut creating a favourable

Poultry meat and eggs are significant sources of
dietary protein. Consumption of these poultry
products is also increasing faster than other
livestock, with feed constituting about 70 — 80
% of the entire expenses in poultry production.
Although, high quality and adequate quantity
feed may be provided the amount of feed
digested, nutrient absorbed and utilized is very
important. Generally digestion in poultry may
among other factor depend on the micro-
organisms that naturally inhabit and colonized
the digestive tract (Denli et al, 2003;
Odoemelam et al, 2012). Feed additive like
antibiotic have been used for these purpose at
subtherapeutic doses in poultry diets (Enerberg
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environment for protein and energy digestion,
absorption and utilization (Dittoe et al., 2018).
Birds raised with these feed additives achieved
good performance but the potential side effects
which include host drugs resistant present a real
public health concern globally (Al-Harthi, 2002)
and has led to the ban of these product by
many countries of the world (Cardozo et al,
2004; Kehinde et al, 2011). The search for
natural and safe alternative additive to reduce
the cost of disease treatments and enhanced
livestock production, which will safe guard
public health, has resulted to the introduction of
many herbal products in livestock diets (Cardozo
et al., 2004). Spices and herbal product have
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been found to be useful to man because of their
nutritional and medicinal properties (Czarra,
2009). Some of these useful herbs and spices
are indigenous to Africa and have been reported
to influence nutrient utilization in chickens
(Denli et al., 2003). These natural herbs and
spices are readily available at a lower cost with
limited side effect and with minimal or no
residues in their products. Spices and herbal
products are in form of rhizome, leaves, knot,
bulb, seeds and fruits. Examples includes: Alium
sativium L. (garlic), Pepper nigrum L. (black
pepper), Zingiber officinale Roscoe (ginger),
Ocimum gratissimum L. (scent leaf) and many
others. These spices and herbs are known to
improve food palatability through their aroma
(Dougkas et al., 2019), improve digestion by
enhancing endogenous digestive enzymes
secretion (Zhang et al., 2009), improve immune
system  response and  possession  of
antibacterial, antiviral and antioxidant properties
(Jamroz et. al, 2003) and improve the
utilization of digestive products (Igbal et. al.,
2001; Greathead, 2003).

Tetrapleura tetraptera (Schum and
Thonn) commonly known as Aridan, Uhio in
Igbo and Uyayak in Efik and Ibibio may be used
as a natural feed additive in poultry diets. T.
tetraptera is a flowering plant in the pea family.
It belongs to the order Fabales and family
Fabaleae. It is a delicious tree which grows to
approximately 20 — 25 metre in height. The fruit
is brownish in colour and measures 15 — 25 cm
long. The fruit is distinguished by its four
longitudinal ridges that are slightly curved. Two
of the ridges are woody while the order two
contains soft aromatic pulp. The pod or fruit
contains tinny hard seeds that measures
approximately 8 mm long (Orwa et. al., 2009).
7. tetraptera is highly sought after due to its
high medicinal and aromatic values. It is used
as spice in many Nigerian cuisines. Aladesanmi
(2007) reported that the fruits have strong
molluscidal antimicrobial, antivulsant, insectidal
activities and are important compounds for the
management of collection of ailment, including
diabetes, arthritis, malaria fever and
hypertension. Similarly, Ojewole and Adewunmi
(2004) reported that 7. tetraptera is a rich
source of phytochemicals which contribute its
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biological and pharmacological activities
including cardiovascular, antiinflamatory,
hypoglycemic, hypotensive, neuromuscular,
anti-convulsant, molluscidal, trypanocidal, anti-
ulcerative, ectoxicity, anti-microbial, emulsifying
property, bird control, food value, and control of
intestinal parasites. Also, Osei-Tutu et al. (2010)
reported that 7. tetraptera is mainly used as
spice, medicine and as dietary supplements rich
in vitamins. 7. tetraptera is reported to contain
some bioactive substances such as saponin,
phenolic compounds, alkaloid, steroid and
flavonoid which are responsible for its varied
biological and pharmacological activities (Okwu,
2003). The author further reported that the fruit
is rich in minerals such as iron, calcium,
magnesium, potassium and zinc.

Arising from the above background, this
study was carried out to evaluate the nutritional
quality of the fruit by assessing its effect as feed
additive on the performance, carcass and
organs qualities of broilers chickens.

MATERIALS AND METHODS

The experiment was carried out at the Poultry
Research Unit of the Department of Animal
Science, Akwa Ibom State University, Obio Akpa
Campus located between latitude 5° 17'N and
between longitude 7°27!N and 7°58'E with
annual rainfall ranges of 3500 — 5000 mm,
average monthly temperature of 25.0 + 2.1°C
and relative humidity between 60 — 90 %
(Wikipedia, 2020).

Source and Processing Method: 7.
tetraptera fruits used in this study were
purchased from Abak market, Abak Local
Government Area in Akwa Ibom State. The
fruits were cut into tiny pieces, sundried for
seven days and ground into powder using a
manual blender (Corona 1016, Landersy Y. CIA,
South Africa).

Toxicity and Phytochemical (Anti-Nutritive
Factors) Assay of Tetrapleura tetraptera:
The acute toxicity test of T. tetraptera was
adopted from the study of Noamesi et al. (1994)
that used brine shrimp acute toxicity assay,
while the phytochemicals assay was adopted
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from the studies of Dosunmu (1997) and
Ojewole and Adewunmi (2004).

Proximate Analysis of Tetrapleura
tetraptera: Sample of grounded T. tetraptera
were subjected to proximate analysis for the
determination of crude protein, ether extract,
crude fibre, ash and moisture, using the guide
provided by AOAC (1995).

Experimental Diets: Four (4) experimental
diets were formulated at starter and finisher
phases. The diets were labeled T;, T,, Tz and
T4 Treatment one (T;) the control had no T.
tetraptera powder, while T,, T3 and T4 had 100,
150 and 200 g per 100 kg of feed. Ingredients
and nutrients composition of the experimental
broiler diet is represented in Tables 1 and 2.

Management of Experimental Birds and
Layout of the Experiment: The ethical
guideline for the use of birds in experimentation
adopted in this research was that of NENT
(2018). The house was washed, disinfected and
left to air-dry for two weeks before the arrival of
the chicks. A total of two hundred and forty
day-old (Abor acre) broiler chicks were used for
the research. The chicks were purchased from a
reputable poultry shop in Uyo, Akwa Ibom
State. On arrival the initial weight of the birds
were taken before they were randomly allotted
to four treatments Ty, T, Ts and T4 with four
replicate of 15 birds per replicate in a
completely randomized design. Laying hens
were housed in a deep litter pen; feed and
water were supplied ad libitum. Litter materials
were changed biweekly. The birds were kept on
the starter diet from week 1 to 4 and on the
finisher diet from week 5 to 8. At the end of the
starter phase birds were weighed and reshuffle
to have group of birds with similar body weight
to start the finishing phase and were assigned
finisher diets. Birds were routinely vaccinated
against Marek disease, New Castle disease, and
Infectious bursal disease between day 1 and 7
weeks of age (Stewart-Brown, 2015)

Data Collection: The body weights of the
birds were obtained weekly. The weight gain
was calculated by subtracting the initial weight
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from the final weight. Feed intake of the birds
was calculated by subtracting the quantity of
the left over feed from the quantity of feed fed
the previous day. Feed conversion ratio was
calculated by dividing the daily feed intake by
daily weight gain.

Carcass and Organ Weight Evaluation:
After the end of the eight weeks three birds
were randomly selected from each of the
replicates for carcass analysis. The birds were
starved overnight of feed, weighed, slaughtered
and allowed to bled thoroughly before scalding
in hot water. The birds were defeathered,
eviscerated and weighed to determine the
carcass vyield. The dressed weight, thigh,
drumstick, breast and internal organ (liver,
heart, gizzard and kidney) weight were
expressed as percentage of live weight.

Data Analysis: All data collected were
subjected to analysis of variance (ANOVA) (SAS,
2002), and significant means were separated
using Duncan multiple range test (Duncan,
1955)

RESULTS AND DISCUSSION

Toxicity, Phytochemical and Proximate
Composition of Tetrapleura tetraptera: The
acute toxicity of 7. tetraptera (LCsp) was
calculated as 438 pg/ml (Noamesi et al., 1994).
The sublethal doses used in this study were
non-toxic thus safe. According to Dosunmu
(1997), T. tetraptera contains oxalates (8.14 —
16.6 mg/100g), tannin (16.5 — 35.7 mg/100g)
and HCN (98 — 100 mg/100g). Ojewole and
Adewunmi (2004) reported the presence of 1 —
20 % saponin, 2.5 % flavonoid, 0.12 % tannin,
1 % alkaloid and 5 % phytate. Other
compositions are alkaloids (2.88 mg/100qg),
tannins (1.46 mg/100g), saponins (1.07
mg/100g), flavonoids (0.73 mg/100g), phenols
(0.51 mg/100g) (Udo, 2020).

Flavonoids possess antioxidant
properties as they reduce lipid peroxidation,
thus a major factor in the organoleptic
characteristics and nutritional value of meat and
egg in poultry (Hager-Theodorides et al., 2014).
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Table 1: Gross composition of experimental broiler starter diet

Ingredients T, T, T3 Ts
(0 g TTP control) (100 g TTP) (150 g TTP) (200 g TTP)
Yellow maize 50.00 50.00 50.00 50.00
Soya beans meal 25.00 25.00 25.00 25.00
Blood meal 3.00 3.00 3.00 3.00
Fish meal 3.00 3.00 3.00 3.00
Palm kernel cake 5.00 5.00 5.00 5.00
Wheat offal 9.00 9.00 9.00 9.00
Bone meat 4.00 4.00 4.00 4.00
Common salt 0.25 0.25 0.25 0.25
Mineral/vitamin premix* 0.25 0.25 0.25 0.25
L-Lysine 0.25 0.25 0.25 0.25
L-Methionine 0.25 0.25 0.25 0.25
Total 100 100 100 100
Calculated Chemical Composition (% DM)
Crude protein 22.92 22.92 22.92 22.92
Ether extract 4.09 4.09 4.09 4.09
Crude fibre 3.15 3.15 3.15 3.15
ASH 3.57 3.57 3.57 3.57
NFE 66.27 66.27 66.27 66.27
ME(MCH/kg) 2879.85 2879.85 2879.85 2879.85

TTP = Tetrapleura tetraptera powder; DM = dry matter; *To provide the following per Kg of feed. Vitamin A, 10,000 IU;
Vitamin D3, 2000 IU; Vitamin E, 12 mg; vitamin K, 2 mg,; Vitamin K, 2 mg; vitamin B1, 1,5 mg; Vitamin B2, 4 mg, vitamin B6,
1.5 mg; vitamin B12, 12 mg; Niacin, 15 mg; Panthothenic acid, 5 mg, Folic acid, 5 mg, Biotin, 2 mg; choline chloride, 100 mg;
manganese, 75 mg; Zinc, 5 mg; iron, 2 mg; Copper, 5 mg; iodine, 1.0 mg,; Selenium, 2.0 mg; cobalt, 5 mg, Anti-oxidant, 125
mg

Table 2: Gross composition of experimental broiler finisher diets

Ingredients T T, T3 T4
(0 g TTP control) (100 g TTP) (150 g TTP) (200 g TTP)
Maize 55.00 55.00 55.00 55.00
Soya bean meal 20.00 20.00 20.00 20.00
Blood meal 3.00 3.00 3.00 3.00
Fish meal 3.00 3.00 3.00 3.00
Wheat offal 9.00 9.00 9.00 9.00
Palm kernel cake 5.00 5.00 5.00 5.00
Bone meal 4.00 4.00 4.00 4.00
Common salt 0.25 0.25 0.25 0.25
Mineral/vitamin premix* 0.25 0.25 0.25 0.25
L-lysine 0.25 0.25 0.25 0.25
L-Methionine 0.25 0.25 0.25 0.25
Total 100 100 100 100
Calculated chemical composition (% DM)
Crude protein 21.37 21.37 21.37 21.37
Crude fibre 4.32 4.32 4.32 4.32
Ether extract 3.96 3.96 3.96 3.96
ASH 5.25 5.25 5.25 5.25
NFE 65.10 65.10 65.10 65.10
ME (Mcal/kg) 2911.02 2911.02 2911.02 2911.02

TTP = Tetrapleura tetraptera powder; DM = dry matter; *To provide the following per Kg of feed: Vitamin A, 10,000 IU;
Vitamin D3, 2000 IU; Vitamin E, 12 mg; vitamin K, 2 mg; Vitamin K, 2 mg; vitamin B1, 1,5 mg; Vitamin B2, 4 mg, vitamin B6,
1.5 mg; vitamin B12, 12 mg, Niacin, 15 mg; Panthothenic acid, 5 mg, Folic acid, 5 mg, Biotin, 2 mg, choline chloride, 100 mg,
manganese, 75 mg; Zinc, 5 mg, iron, 2 mg; Copper, 5 mg, iodine, 1.0 mg, Selenium, 2.0 mg, cobalt, 5 mg, Anti-oxidant, 125
mg
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Saponin enhances immune stimulation in
poultry. Saponin helps to lower the total
cholesterol in broiler meat (Berezin et al., 2010).
Tannin in diet of broiler chickens enhances body
weight, higher erythrocyte count as well as
haemoglobin and haematocrit (Perin et al,
2019). Phenol enhances feed utilization, growth
performance, decreased lipid oxidation,
decreased cholesterol value and increased
beneficial fatty acid content (StarCevi¢ et al.,
2015). Alkaloids increase feed intake, weight
gain, regulates metabolic processes, innate
immune system and digestive functioning in
poultry (Ni et al., 2016).

The results of the proximate
composition of 7. tetraptera fruits showed that
the dry fruit contains 7.51 % crude protein,
10.13 % crude fibre, 4.11 % ether extract and
6.14 % ash (Table 3).

Table 3: Proximate composition of (%
DM) Tetrapleura tetraptera

Parameters TTP
Crude protein 7.51
Crude fibre 10.13
Ether extract 4.11
ASH 6.14
NFE 61.11
Dry Matter 89.0
Anti-nutrient

(mg/100g)

Tannin 1.82
Saponin 1.63
Flavonoid 2.57
Alkaloid 1.30
Phenol 3.21

TTP = Tetrapleura tetraptera powder

The rich nutrient content of the fruit indicated
that it can be used as a feed additive. The high
level of ash in the dry fruit agrees with the
report of Dosunmu (1997) and Okwu (2003)
who stated that dry fruit of 7. tetraptera is rich
in minerals such as iron, calcium, magnesium,
potassium, phosphorous and zinc.

There were significant differences
(p<0.05) in the final body weight, average body
weight values of the birds in the starter phase.
T4 had the highest significant (p<0.05) values
for the two parameters. T; T, and T; were
statistically similar (Table 4). This result could

suggest increase in digestive fluid which could in
turn speed up the digestive and absorption
process. This result is in consonant with the
report of Odunowo and Olumide (2019) where
broilers fed diets supplemented with garlic
showed significant differences (p<0.05) in their
final body weight and average body weights
values. The result also agrees with the findings
of Daramola et al. (2020) who reported a
significant increase (p<0.05) in final body
weight and average body weight of Turkey
poults fed diets containing 0.6 % ginger, over
those fed 0.2 and 0.4 %.

The feed intake of the birds in all
treatments group in the starter phase was
statistically similar. The feed conversion ratio of
the birds were not significantly (p>0.05) affected
by the diet T, had the best and the lowest feed
conversion ratio, suggesting that the nutrient in
the feed were efficiently and effectively utilized.
The result obtained for FCR agrees with the
report of Ekine et al. (2020) where birds fed the
highest dietary level of turmeric had the best and
lowest significant (p<0.05) FCR value.

In the finisher phase, the final weight
gain and average weight gain of the broiler
chicken indicated significant differences (p<0.05)
in their values. T4 recorded the highest significant
(p<0.05) value for the two parameters followed
by T; which was significantly higher (p<0.05)
than T, and Ts. The values for T, and T, were
statistically similar (Table 4). The average body
weight and the final body weight increases as the
level of 7. tetraptera powder increase in the diet.
The result obtain in this study may be attributed
to the beneficial effects of the phytochemicals in
7. tetraptera which help to improve growth
performance of bird through improve digestion
by enhancement of endogenous digestive
enzyme secretions and also creating a favourable
environment in the gut for digestion, protein and
energy absorption and utilization (Okwu, 2003;
Ingweye et al, 2020). In a similar study using
garlic Odunowo and Olumide (2019) observed
significant difference (p<0.05) in the average
body weight of broilers fed garlic as an additive
in finisher's diet. Birds fed the highest inclusion
level (6 %) recorded highest significant (p<0.05)
average body weight value.
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Table 4: Performance characteristics of broiler chicken feed starter diet containing
varying levels of Tetrapleura tetraptera powder

Parameters Ty

(0 g TTP control)
400.11 £ 2.21

1118.01 + 11.02°
717.90 + 3.12°

Initial body Weight (g)
Final body weight (g)
Body weight gain (g)

Daily weight gain (g) 25.64 + 0.17°
Feed intake (g) 55.11 £ 1.31
Feed conversion ratio 2.14 £ 0.16°
Mortality 0.00

1109.86 £ 10.51°
711.05 + 3.08°

T Ts Ts
(100 g TTP) (150 g TTP) (200 g TTP)
398.81 + 2.18 401.01 + 2.22 400.21 + 2.21

1145.56 + 10.53°
745.35 + 3.70°

1125.56 + 10.01°
724.55 + 3.36°

25.39 + 0.14° 25.88 + 0.19° 26.62 + 0.16"

54.91 + 1.19 55.13 + 1.31 54.87 + 1.18

2.17 £ 0.18° 2.13 £ 0.16° 2.06 + 0.14°
0.00 0.00 0.00

TTP = Tetrapleura tetraptera powder; Means in the same row with varying letter superscript differ significantly (p<0.05)

Ademola et al. (2005) reported that the mixture
of ginger and garlic improved growth and feed
conversion in broiler birds.

The feed intake of the birds in the
finisher phase was not significantly different
(p>0.05) in their values across treatment. T,
had the highest numerical value followed by Tj,
T, and T; (Table 5). This result showed that the
feed intake of the birds increased as the level of
T. tetraptera increased in the diet. This result
suggests the ability of 7. tetraptera to stimulate
appetite as well as improving feed intake. The
result is in agreement with the observations of
Duwa et al. (2019) who recorded no significant
difference (p>0.05) in feed intake values of
broilers fed diet containing ginger.

The feed conversion ratio of the birds in
the finisher phase indicated significant
differences (p<0.05) in their values across
treatment. T, had the best and the lowest feed
conversion ratio which was significantly lower
(p<0.05) than Ts, T, and T;. The result
obtained in this study agrees with Tollba and
Hassan (2003) who reported that feed additives
are generally used to improve feed intake and
to increase growth rate in broilers. For many
years, feed additives have been widely used to
increase animals’ performance and recently it is
used in poultry industry to improve growth, feed
efficiency and layer's performance (Tollba and
Hassan, 2003; Khan et al.,, 2007; Abouelfetouh
and Moussa, 2012).

The result of the carcass characteristic
showed that significant (P<0.05) differences
existed in the live weight, dressed weight and
dressing percentages of the birds. Birds in T,
group recorded the highest significant (p<0.05)

value for the three parameters. This result is
similar with the result of Odunowo and Olumide
(2019) who observed significant differences
(p<0.05) in the value for live weight, dressed
weight and dressing percentages of broiler birds
fed diet containing garlic. The result obtained in
this study could be attributed to the positive
relationship between weight gain and dressed
weight where heavy animals are expected to
produce greater dressed weight. In this study,
T, recorded the highest average weight gain
which also reflected in live weight and dressed
weights of birds in that group.

The dressing out percentages of the
experimental  birds  fed 7. tetraptera
supplemented diets values fall within the range
60.30 — 74.65 % recommended for broiler
chicken (Onibi et al., 2009).

Significant difference (p<0.05) existed
in abdominal weight values. Birds in T4 and T,
showed significant reduction (p<0.05) in
abdominal fat values, while T; had the highest
significant (p<0.05) abdominal fat value which
was similar to T,. This result suggested that 7.
tetraptera was able to reduce the abdominal fat
and by implication lowers the cholesterol and
triglyceride levels in the carcass of broilers on
150 and 200 g 7. (tetraptera additive.
Invariably, these birds produced better quality
meat that has less fat content. The lowering of
fat contents on the broiler carcass by T.
tetraptera may be useful in reducing the cardio-
vascular disease in human. The result obtained
in this study is in agreement with the findings of
Ademola et al. (2009), Valiollahi et al. (2014)
and Eltazi (2014) that the addition of ginger and
essential oil to broilers diet reduced significantly
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Table 5: Performance characteristics of broiler chicken fed finisher diet containing
varying levels of Tetrapleura tetraptera powder

Parameters Ty

(0 g TTP control)
980.51 + 6.38

2413.18 + 17.38°

1432.67 + 12.21°

Initial body Weight(g)
Final body weight (g)
Body weight gain (g)

Daily weight gain (g) 51.17 + 1.28°
Feed intake (g) 130.00 £ 1.96
Feed conversion ratio 2.54 + 0.28°
Mortality 0.00

2425.11 + 17.39°
1445.46 + 12.43P

T, Ts Ts
(100 g TTP) (150 g TTP) (200 g TTP)
979.65 + 5.99 983.10 + 6.39 985.10 + 6.42

2600.01 + 17. 78°
1614.91 + 12.98¢

2550.01 + 17.58°
1566.91 + 12.81¢

51.62 + 1.30° 55.96 + 1.45° 57.68 + 1.78°

130.03 + 1.97 135.01 + 1.99 131.01 + 1.98

2.52 + 0.27° 2.41 + 0.25° 2.27 + 0.21°
0.00 0.00 0.00

TTP = Tetrapleura tetraptera powder; Means in the same row with varying letter superscript differ significantly (p<0.05)

the abdominal fat of the chicken. 7. tetraptera
fruit powder can be effective and beneficial in
regulating excessive fat deposition, triglycerides
and cholesterol levels in humans and animals
because of his antioxidant properties. These
findings confirmed the anti-lipidimic and hypo-
lipidimic properties of 7. tetraptera fruit. The
findings also lend pharmacological credence to
the suggested Folkloric uses of the plant in the
management and control of obesity, arthritis,
inflammatory condition and other diseases in
some Efik and Ibibio speaking groups in the
South-south part of Nigeria.

The primal cut-parts (breast, drumstick,
thigh and wing) indicated significant differences
(p<0.05) in their values. Birds in T4 recorded
the highest significant value (p<0.05) for
breast, drumstick, thigh and wing followed by
Ts, T, and T;. The result of the carcass and
organs of the birds is represented in Table 6.

The results of the organs (heart, kidney,
gizzard and liver) had no significant variations in
their values across treatments. The result
indicated that 7. tefraptera had no negative
effect on organs of the birds. The result
suggested the organs were able to perform their
biotransformation functions.

Conclusion: This study revealed that the
inclusion of T. tetraptera in broiler diet has been
found to enhance growth performance, carcass
traits of broilers chickens when fed up to 200 g
/ 100 kg of T. tetraptera in their diets. The use
of T. tetraptera will be useful in organic poultry
production and poultry production in rural areas
where there is reduced accessibility to
conventional medications.
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Table 6: Carcasss and organ weights of broiler chicken fed finisher diet containing
varying levels of Tetrapleura Tetraptera powder

Parameters T,

(0 g TTP control)
Live weight (kg) 2.30 + 0.82
Dressed weight (kg) 1.53 + 0.26°
Dressing percent (%) 66.00 + 1.84°
Cut-up parts
Breast (g) 253.33 + 3.81°
Thigh (g) 117.33 £ 2.01°
Wing (g) 74.31 + 1.98°
Drum stick (g) 93.01 + 2.25°
Internal organs (%LW)
Heart 0.39 £ 0.02
Liver 2.08 £ 0.11
Lizard 1.53 £ 0.08
Kidney 0.15 £ 0.01
Abdominal fat 0.92 £ 0.04

T, Ts T,
(100 g TTP) (150 g TTP) (200 g TTP)
2.32 +£0.85 2.40 + 0.87 2.58 + 0.98
1.52 £ 0.23° 1.64 + 0.31° 1.80 + 0.48°
65.00 + 1.812 68.00 + 1.91°¢ 69.78 + 1.97¢

253.67 £ 3.75°
113.01 + 1.92°

257.21 + 3.83°
128.41 + 2.13¢

265.05 + 3.97¢
158.46 + 2.52¢

74.81 + 1.99° 87.80 + 2.11° 92.91 + 2.24°
92.51 + 2.212 95.51 + 2.31¢ 98.57 + 2.42¢
0.37 £ 0.01 0.39 + 0.02 0.36 + 0.01
2.10 £ 0.12 2.05 + 0.11 2.08 + 0.01
1.59 + 0.09 1.55 + 0.08 1.59 + 0.09
0.15 + 0.01 0.13 + 0.01 0.16 + 0.01
0.62 + 0.03 0.41 + 0.02 0.30 + 0.01

TTP = Tetrapleura tetraptera powder; Means in the same row with varying letter superscript differ significantly (p<0.05)

ALADESANMI, A. 1. (2007). Tetrapleura
tetraptera: molluscicidal activity and
chemical constituents. African Journal of
Traditional, Complementary and
Alternative Medicines, 4(1): 23 — 36.

AL-HARTHI, M. A. (2002). Efficacy of vegetable
diets with antibiotics and different types
of spices or their mixtures on
performance, economic efficiency and
carcass traits of broilers. Journal of
Agricultural Science, Mansoura
University, 27(2): 3531 — 3545.

AOAC (1995). Official Method of Analysis. 15"
Edition, Association of Official Analytical
Chemists (AOAC), Washington DC, USA.

BEREZIN, V. E., BOGOYAVLENSKYI, A. P,
KHUDIAKOVA, S. S., ALEXUK, P. G.,
OMIRTAEVA, E. S., ZAITCEVA, L. A,
TUSTIKBAEVA, G. B., BARFIELD, R. C.
and FETTERER, R. H. (2010).
Immunostimulatory complexes containing
Eimeria tenella antigens and low toxicity
plant  saponins induce  antibody
response and provide protection from
challenge in broiler chickens. Veterinary
Parasitology, 167(1): 28 — 35.

CARDOZO, P. W., CALSAMIGLIA, S., FERRET, A.
and KAMEL, C. (2004). Effects of
natural plant extracts on ruminal protein
degradation and fermentation profiles in
continuous culture. Journal of Animal
Science, 82(11): 3230 — 3236.

CZARRA, F. (2009). Spices: A Global History.
Reaktion Books, London.

DARAMOLA, O. T., JIMOH, O. A. and

AKINNATE, A. S. (2020). Herbal effects

of ginger in turkey poults. Nigerian

Journal of Animal Science, 22(3): 122 —

127.

M., OKAN, F. and CELIK, K. (2003).

Effect of dietary probiotic, organic acid

and antibiotic supplementation to diets

on broiler performance and carcass
yield. Pakistan Journal of Nutrition,

2(2): 89 —91.

DITTOE, D. K., RICKE, S. C. and KIESS, A. S.
(2018). Organic acids and potential for
modifying the avian gastrointestinal
tract and reducing pathogens and
disease. Frontiers in Veterinary Science,
6: 216. https://doi.org/10.3389/fvets.20
18.00216

DOSUNMU, M. 1. (1997). Chemical composition
of the fruit of Tetrapleura tetraptera
and the physico-chemical properties of
its oil. Global Journal of Pure and
Applied Science, 3(1): 61 — 67.

DOUGKAS, A., VANNEREUX, M. and GIBOREAU,
A. (2019). The impact of herbs and
spices on increasing the appreciation
and intake of low-salt legume-based
meals. Nutrients, 11(12): 2901. https://
dx.doi.org/10.3390%2Fnu11122901

DENLI,

Animal Research International (2021) 18(2): 4134 — 4144



Effects of Tetrapleura tetraptera on performance characteristics of broiler chicken

DUNCAN, D. B. (1955). Multiple range and
multiple F tests. Biometrics, 11(1): 1 —
42.

DUWA, H., SALEH, B., CHANA, Z. M. and
GIRGIRI, A. Y. (2019). Influence of
varying dietary energy levels
supplemented with ginger or probiotics
on performance of broiler chickens
under a semi-arid environment. Nigerian
Journal of Animal Science, 21(1): 56 —
62.

EKINE, O. A., UDOUDO, E. F. and GEORGE, O.
S. (2020). Influence of turmeric
(curcuma longa) as feed additive on the
performance, serum enzymes and lipid
profile of broiler chickens. Nigerian
Journal of Animal Science, 22(2): 57 —
63.

ELTAZI, S. M. (2014). Effect of using ginger
powder as natural feed additive on
performance and carcass quality of
broiler  chicks.  Assiut  Veterinary
Medicine Journal, 60(141): 87 — 95.

GREATHEAD, H. (2003). Plants and plant
extracts  for improving animal
productivity.  Proceedings of the
Nutrition Society, 62(2): 279 — 290.

HAGER-THEODORIDES, A. L., GOLIOMYTIS, M.,
DELIS, S. and DELIGEORGIS, S. (2014).
Effects of dietary supplementation with
quercetin on broiler immunological
characteristics. Animal Feed Science and
Technology, 198: 224 — 230.

INGWEYE, J. N., ANAELE, O. and OLOGBOSE, F.
I. (2020). Response of rabbit bucks to
diets containing Aidan (Tetrapleura
tetraptera) as feed additive. Animal
Research International, 17(2): 3691 -
3705.

IQBAL, Z., NADEEM, Q. K., KHAN, M. N.,
AKHTAR, M. S. and WARAICH, F. N.
(2001). In vitro anthelmintic activity of
Allium  sativum, Zingiber officinale,
Curcurbita  mexicana and  Ficus
religiosa. International  Journal — of
Agriculture and Biology, 3(4): 454 -
457.

JAMROZ, D., ORDA, J., KAMEL C,
WILICZKIEWICZ, A., WERTELECKI, T.
and SKORUPINSKA, J. (2003). The

4142

influence of phytogenic extracts on
performance, nutrient  digestibility,
carcass  characteristics, and gut
microbial status in broiler chickens.
Journal of Animal and Feed Sciences,
12(3): 583 — 596.

KEHINDE, A. S., OBUN, C. O., INUWA, M. and
BOBADOYE, 0. (2011). Growth
performance, hematological and some
serum biochemical indices of cockered
chicks fed ginger (Zingiber officinale)
additive diets. Pages 185 — 189. In:
Proceeding of the 36" Conference of
the Nigerian Society for Animal
Production. 13 - 16" March 2011,
University of Abuja, Abuja, Nigeria.

KHAN, S. H., SARDAR, R. and ANJUM, M. A.
(2007). Effects of dietary garlic on
performance and serum and egg yolk
cholesterol concentration in laying
hens. Asian Journal of Poultry Science,
1(1): 22 - 27.

NENT (2018). Ethical Guidelines for the Use of
Animals  in Research. National
Committee for Research Ethics in
Science and Technology (NENT), The
Norwegian National Research Ethics
Committees, Norway.

NI, H., MARTINEZ, Y., GUAN, G., RODRIGUEZ,
R., MAS, D., PENG, H., VALDIVIE
NAVARRO, M. and LIU, G. (2016).
Analysis of the impact of isoquinoline
alkaloids, derived from  Macleaya
cordata extract, on the development
and innate immune response in swine
and poultry. BioMed Research International,
2016: 1352146. https://doi.org/10.115
5/2016/1352146

NOAMESI, B. K., MENSAH, J. F., BOGALE, M.,
DAGNE, E. and ADOTEY, J. (1994).
Antiulcerative properties and acute
toxicity profile of some African medicinal
plant extrads. Joumal of Ethnopharmacology,
42: 13 - 18.

ODOEMELAM, V. U.,, NWAOGU, K. O.,
UKACHUKWU, S. N., ESONU, B. O.,
okoLl, I. C., ETUK, E. B,
NDELEKWUTE, E. K., ETUK, I. F,
OGBUEWU, I. P. and KADURUMBA, O.
E. (2012). Performance of broiler

Animal Research International (2021) 18(2): 4134 — 4144



Essien

chickens fed Ocimum gratissimum L.
supplemented diets. Pages 15 — 16. In:
Proceedings of the 6" Annual
Conference of the Nigerian Society for
Indigenous Knowledge and Development
(NSIKAD). June 5™ - 7" 2012. Michael
Okpara University of  Agriculture,
Umudike, Abia State, Nigeria.

ODUNOWO, 0. 0. and OLUMIDE, M. D. (2019).
Growth response and carcass
characteristics of broiler chickens fed
diets supplemented with garlic (Alfium
sativum). Nigerian Journal of Animal
Science, 21(1): 163 — 171.

OJEWOLE, J. A. and ADEWUNMI, C. O. (2004).
Anti-inflammatory and hypoglycaemic
effects of Tetrapleura tetraptera (Taub)
[Fabaceae] fruit aqueous extract in
rats. Journal of Ethnopharmacology,
95(2-3): 177 — 182.

OKWU, D. E. (2003). The potentials of Ocimum
gratissimum, Penrgularia extensa and
Tetrapleura tetraptera as spice and
flavouring agents. Nigeria Agricultural
Journal, 34: 143 — 148.

ONIBI, G. E., ADEBISI, O. E. and FAJEMISIN, A.
N. (2009). Response of broiler chickens
in terms of performance and meat
quality to garlic (Allium sativum)
supplementation. African  Journal  of
Agricultural Research, 4(5): 511 — 517.

ORWA, C., MUTUA, A., KINDT, R., JAMNADASS,
R. and SIMONS, A. (2009).
Agroforestree  Database: A  Tree
Reference and Selection Guide. Version
4. World Agroforestry, Nairobi, Kenya.
https://www.worldagroforestry.org/publ
ication/agroforestree-database-tree-refe
rence-and-selection-guide-version-40
Accessed March 23, 2021.

OSEI-TUTU, P. NKETIA, K. BOATENG, K.,
OWUSU-ANSAH, M. and FANIYAH, 1.
(2010). Hidden Forestry Revealed:
Characteristics, Constraints, and
Opportunities for Small and Medium
Forest Enterprises in Ghana. 11"
Edition, International Institute for
Environment and Development (IIED),
Russell Press, United Kingdom.

4143

PERIN, G., BALDISSERA, M. D., FERNANDES,
M., BARRETA, M., CASAGRANDE, R. A,,
GRISS, L. G., FORTUOSO, B. F,
VOLPATO, A., STEFANI, L. M., BOIAGO,
M. M. and DE CRISTO, T. G. (2019).
Effects of tannin-containing diets on
performance, gut disease control and
health in broiler chicks. Animal Production
Science, 59(10): 1847 — 1857.

SAS (2002). SAS/STAT User’s Guide. Version 8,
6" Edition, Statistical Analysis System
(SAS) Institute, Cary, North Carolina,
USA.

STARCEVIC, K., KRSTULOVIC, L., BROZIC, D.,
MAURIC, M., STOJEVIC, Z., MIKULEC,
Z., BAJIC, M. and MASEK, T. (2015).
Production performance, meat composition
and oxidative susceptibility in broiler
chicken fed with different phenolic
compounds. Journal of the Science of

Food and Agriculture, 95(6): 1172 -
1178.
STEWART-BROWN, B. (2015). Vaccination

Programs in Poultry. MSD Manual,
Veterinary Manual, Merck and Company
Incorporated, Kenilworth, New Jersey,
USA. https://www.msdvetmanual.com
/poultry/nutrition-and-management-pou
Itry/vaccination-programs-in-poultry
Accessed December 4, 2016.

TOLLBA, A. A. H. and HASSAN, M. S. H. (2003).
Using some natural additives to improve
physiological and productive performance
of broiler chicks under high temperature
conditions: 2. Black cumin (Niglla
sativa) or garlic (Allium sativum).
Egyptian Poultry Science Journal, 23(2):
327 - 340.

UDO, M. U. (2020). Effects of Tetrapleura
tetraptera as feed additive on the blood
profiles of broiler chickens. M.Sc.
Thesis, Department of Animal Science,
Akwa Ibom State University, Akwa Ibom
State, Nigeria.

VALIOLLAHI, M. R., RAHIMIAN, Y., RAFIEE, A.
and MIRI, Y. (2014). Effect use ginger
(Zingiber officinale), black pepper (Pijper
nigrum L) powders on performance,
some blood parameters and antibody
titer against new castle vaccine on

Animal Research International (2021) 18(2): 4134 — 4144



Effects of Tetrapleura tetraptera on performance characteristics of broiler chicken 4144

broiler chicks. European Journal of
Zoological Research, 3(3): 61 — 66.

WIKIPEDIA (2020) Akwa Ibom State. Wikipedia.
https://www.wikipedia.org/wiki/Akwal-
bom-State Accessed December 4,
2020.

ZHANG, G. F., YANG, Z. B., WANG, Y., YANG,
W. R., JIANG, S. Z. and GAI, G. S.

(2009). Effects of ginger root (Zingiber
officinale) processed to different particle
sizes  on growth performance,
antioxidant status, and serum
metabolites of broiler chickens. Poultry
Science, 88(10): 2159 — 2166.

This article and articles in Animal Research International are Freely Distributed Online
and Licensed under a Creative Commons Attribution 4.0 International License (CC-BY 4.0)

https://creativecommons.org/licenses/by/4.0/

Animal Research International (2021) 18(2): 4134 — 4144




