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Abstract

A 21-day study was conducted to investigate the performance and serum biochemical indices of starter
broiler chicks fed diets containing cooked baobab seed meal. Five isonitrogenous and isocaloric diets
were formulated to contain 0%, 2.5%, 5.0%, 7.5%, and 10.0% of the seed meal. 195-day-old Ross x
Ross 308 chicks were randomly allotted to five treatments, each with three replications, in a completely
randomized design. One-way analysis of variance revealed that final weight, daily weight gain, feed
conversion ratio, and protein efficiency ratio of birds were significantly (P<0.05) improved. Feed intake,
energy efficiency ratio, and mortality did not differ (P>0.05) among treatments. Serum protein was
significantly (P<0.05) depressed at higher levels of CBSM inclusion, but was within normal range. AST
and ALT levels were not significantly (P>0.05) affected. Cooked baobab seed meal is a valuable
ingredient for inclusion in broiler chick diets up to 10% level without any detrimental effect.
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Introduction

The poultry industry faces challenges in
sustainable and cost-effective protein sources for
broiler production. Traditional protein sources,
such as soybean meal, are often expensive and
volatile in price. The drivers of the demand for
animal source foods are anticipated to
dramatically change in the coming decades in
Nigeria (FAO, 2018), and this will put pressure
on demand for food and livestock by man.

Baobab (Adansonia digitata) seed, a locally
available and underutilized resource in many
African countries, offers potential as an
alternative protein source (De Caluwe et al.,
2010). The seed is rich in protein, energy, and
essential amino acids (Chadare, 2010; De Caluwe
et al., 2010). However, for the animal to properly
access the nutritional benefit which the seed
offers, the seed would require processing to
reduce anti-nutritional factors and enhance
nutrient bioavailability. Contents of phytic acid
(1.20g/100g), tannin (0.29mg/g), oxalates (42.00
mg/100g) (Ezeagu, 2005), saponins (De Caluwe
et al., 2010; Babalola et al., 2021), and trypsin
inhibitors (Bamalli et al., 2014; Babalola et al.,
2021) have been reported in baobab seed.
Generally, the negative effects of anti-nutritional
factors on animal performance include reduced

protein digestibility, inhibited enzyme activity,
interference with mineral absorption, and
negative impact on gut health. Investigations
carried out on the effect of different processing
methods on antinutritional factor composition of
baobab seeds revealed that different processing
methods reduced antinutritional factors in the
seeds (Ogboeli et al., 1997; Nnam and Obiakor,
2003).

Cooking is a simple and cost-effective processing
method which can improve the nutritional quality
of baobab seed meal. It has been reported to have
reduced phytic acid, tannins by 3.75%, saponins
by 14.82%, and inactivated protease inhibitors by
15.66%, improving protein digestibility of the
seed (Babalola ef al., 2021). Soaking baobab
seeds has been credited with reducing
antinutritional factors such as phytic acid,
tannins, trypsin inhibitor, oxalates and saponins
in the seeds (Soetan and Oyewole, 2009), and
increasing protein availability, dietary fiber, and
enhanced mineral bioavailability. Multiple
processing has been shown to significantly
(P<0.05) improve protein content, enhance
nutrient bioavailability, and lower anti-nutritional
factors. Combining soaking and cooking is
envisaged to effectively enhance the nutrient
composition of baobab seed meal, making it an
envisaged valuable protein source for animal feed
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and human nutrition. Saulawa et al. (2014) had
recommended boiling of baobab seeds to reduce
antinutrients.

Under the influence of internal and external
factors, prompted by abnormal conditions,
concentrations of serum biochemical constituents
will likely change (Medugu et al., 2010;
Toghyani et al., 2010). Proportions of absorbed
biochemicals in the blood may also vary
depending on their concentration and availability
in the feed substances consumed. It therefore,
implies that the integrity of the tissues and organs
that process these biochemicals, and of those
where the blood is supplied, will, to a significant
extent, depend on the biochemistry of the
feedstuff, thus inferring on its nutritional
integrity. This is used to infer the impact of
nutritional factors in diets of living creatures.
This study investigated the nutritional effects of
including soaked and cooked baobab seed meal in
diets of broiler chicks, on their performance and
serum biochemical integrity.

Materials and Methods

Experimental site

The experiment was conducted at the Research
Farm of the Plateau State College of Agriculture,
Garkawa, located on Latitude 8.9367°N and
Longitude 9.817°E, and altitude of 895 feet above
sea level (GPS, 2025).

Experimental sample: source and processing

Baobab seeds were purchased at Amper market,

Kanke Local Government Area, Plateau state,
Table 1: Gross composition of experimental diets.

Nigeria. The seeds were decorticated by light
crushing in a burr mill, and winnowed. The
decorticated seed meal was soaked in water for 24
hours (Sola-Ojo, 2013). It was drained and parted
into two, each weighing 15kg, and turned into
separate pots of boiling water in a seed: water
ratio of 1:3, and allowed to cook for one hour over
fuel wood. It was drained and sun-dried until crisp
(after 3 days). Afterwards, the seeds were crushed
in a burr mill to the required particle size.

Experimental birds and design

A 195-day-old unsexed Ross x Ross 308 broiler
chicks obtained from an accredited commercial
hatchery were separated into similar weight
groups and randomly assigned to five
compartments. Each treatment was applied to
three replicates of 13 birds each, in a completely
randomized design. Experimental power was set
at 86.27% and effect size of 0.27 (Faul and
Erdfelder, 2007).

Experimental diets

Experimental treatments were five isonitrogenous
(22.50% crude protein) and isocaloric (12.43
MJkg! metabolizable energy) starter dietary
regimens which contained cooked baobab seed
meal (CBSM) at 0.0% (To.0), 2.5% (T2.:5), 5.0%
(Ts0), 7.5% (T75), and 10.0% (T100) inclusion
levels, formulated to meet Aviagen (2014)
recommendations. Except the test ingredient,
nutrient compositions of other feed ingredients in
the formulation were as published by NIAS
(2024).

Dietary treatments

Ingredients (kg) Too Ths Tso T7s Tio0
Yellow maize 65.23 61.00 58.51 55.67 52.83
Soybean cake 23.59 23.50 14.43 8.13 2.05
Groundnut cake 3.27 7.67 16.77 22.49 27.96
Wheat offal 1.00 1.00 1.00 2.00 3.00
CBSM 0.00 2.50 5.00 7.50 10.00
Fish meal (65%) 4.00 1.00 1.00 1.00 1.00
Bone ash 0.09 0.67 0.91 1.07 1.24
Limestone 1.65 1.50 1.21 1.00 0.80
Iodized salt 0.25 0.25 0.25 0.25 0.25
Vitamin-mineral premix* 0.27 0.27 0.27 0.27 0.27
L-Methionine 0.24 0.26 0.25 0.23 0.22
L-Lysine 0.42 0.40 0.42 0.40 0.38
TOTAL 100.00 100.00 100.00 100.00 100.00
Calculated composition:

Metabolizable energy (MJ kg!) ™ 12.43 12.43 12.43 12.43 12.43
Crude protein (%) 22.50 22.50 22.50 22.50 22.50
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Methionine (%) 0.56 0.56 0.56 0.56 0.56
Lysine (%) 1.44 1.44 1.45 1.44 1.45
Crude fiber (%) 3.90 445 4.72 5.02 5.32
Ca (%) 0.92 0.92 0.92 0.92 0.93
Non-phytate P (%) 0.46 0.46 0.46 0.46 0.46
Cost per kg diet (N¥) 897.64 853.09 809.98 771.49 734.35

*BIOMIX® provided the following per kg of diet: 13,340 iu Vit. A, 2680 iu Vit.D3, 10 iu Vit. E, 2.68 mg Vit.
K, 10.68 mg calcium pantothenate, 20.022 mg Vit. B1, 0.668 mg Folic acid, 400 mg choline chloride,26.68
mg chlortetracycline, 133.34 mg Manganese, 66.68 mg Iron, 55.34 mg Zinc, 3.2 mg copper, 1.86 mg lodine,

0.268 mg cobalt, 0.108 mg Selenium.

**Metabolizable energy (ME) (kcal kg™') =37 x %CP + 81 x %EE + 35.5 x %NFE (Pauzenga, 1985); ME (MJ

kg') = ME (Kcal kg x 4.184/1000

Experimental procedure and data collection

Experimental diets and water were given ad
libitum for 21 days. Mean daily feed intake was
determined by subtracting the weight of
unconsumed feed from the weight of feed
supplied, and mean daily weight of birds was
determined at 7 days interval bulk weighing, and
differences were calculated. At the end of the
experiment, two chicks per replicate were
randomly picked and 2.0ml of blood was
collected from each bird, and per replicate, into
separate bijou bottles for analysis of serum
biochemistry parameters. Total serum protein,
serum albumin, aspartate aminotransferase,
alanine aminotransferase, creatinine and uric acid
were determined according to methods described
by (Chauhan and Agarwal, 2006). Serum globulin
was calculated by difference.

Data analysis

Statistical analysis was performed using SPSS
software (SPSS, 2020). Data were analyzed by a
one-way ANOVA with diet as factor. Significant
differences between means were separated by
Duncan’s Multiple Range Test at P<0.05 (SPSS,
2020).

Results and Discussion
Table 2 shows performance attributes of broiler
chicks fed diets containing graded levels of
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cooked baobab seed meal. Significant (P<0.05)
differences in final weight, daily weight gain,
feed conversion ratio (FCR), and protein
efficiency ratio (PER) were observed with birds
fed progressive levels of CBSM. CBSM at 7.5
inclusion level gave the highest final weight,
daily weight gain, feed conversion ratio, and
protein efficiency ratio. According to the report of
Akintunde et al. (2021), starter chicks fed soaked
baobab seed meal at 7.5% level had shown
significant (P<0.05) increase in total weight gain.
There was no significant (P>0.05) difference in
feed intake, energy efficiency ratio, and mortality.
Progressive increase in CBSM level significantly
(P<0.05) increased body weight and body weight
gain of chicks. This may be inferred from the
significant (P<0.05) improvement in FCR and
PER of chicks fed 7.5% and 10% CBSM. Feed
consumption was, however, not influenced
(P>0.05). Significant (P<0.05) improvement in
FCR at 7.5% and 10% levels of inclusion has
yielded values similar to that recommended for 21
days old Ross 308 broiler (1.27) (Aviagen, 2014).
Ashom et al. (2016) had reported significant
(P<0.05) increase in growth performance of
broiler starter chicks fed up to 7.5% inclusion of
boiled baobab seed meal. In contrast, significant
(P<0.05) decrease in feed intake of chicks fed
baobab seed cake (Chimvuramahwe et al., 2011)
had been reported.
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Table 2: Performance of starter broiler chicks fed diets containing soaked and cooked baobab

seed meal.
Dietary treatments

Parameter To.o Tas Ts.0 T7s Tho.0 SEM p-value
Initial weight (g/bird) 41.78 42.12 42.28 42.06 42.37 0.0794  0.141
Final weight (g/bird) 1010.31°  1020.91%  1004.79°  1046.15*° 1038.55®  4.9378  0.005
Weight gain (g/bird/day) 34.59¢ 34.96b¢ 34.38¢ 35.86* 35.58:® 0.6830  0.006
Feed intake (g/bird/day) 45.93 46.37 46.79 46.41 46.53 0.1212  0.267
FCR 1.33% 1.32% 1.36° 1.292 1.31# 0.0077  0.024
PER 3.35% 3.35% 3.26¢ 3.432 3.402 0.0196 0.035
EER 0.26 0.27 0.26 0.27 0.26 0.0016  0.089
Mortality (%) 0.00 0.00 0.00 2.56 2.56 0.6987  0.580

a b ¢ means within the same row bearing different superscripts differ significantly (P<0.05); SEM=Standard error of means; PER=
protein efficiency ratio; EER= energy efficiency ratio p-value = Probability value.

Serum biochemical indices of starter broiler
chicks fed diets containing soaked and boiled
baobab seed meal diets are presented in Table 3.
Inclusion of CBSM significantly (P<0.05)
depressed total protein levels among treatments.
Total serum protein obtained (3.47 -3.89 g/dl)
were within the normal range of 3.0 — 4.9 g/dl for
domestic chickens (Jain, 1993), and conform to
3.64mg/dl (Melluzi et al.,1992) and 38.80 + 2.90
g/l (Piotrowska et al., 2011) for broiler chicks of
21 days of age. Relative to the normal range for
broiler chickens reported by Jain (1993), the
range of serum protein from this study fell within
the first half of Jain (1993), these low contents of
total serum protein were attributed to the effect of
age on serum protein content. Total serum protein
level has been shown to increase by about 20 —
30% from the 14 to 427 day of fattening (Ross
et al., 1978; Piotrowska et al., 2011). Lower
levels normally seen in young chicks, are
probably due to low level of several
immunoglobulins (Szabo et al., 2005; Piotrowska
et al., 2011). Total protein represents important
complementary constituents in the diagnosis of
gastrointestinal, hepatic and renal infectious

disease (Piotrowska et al., 2011). No significant
(P<0.05) variation was observed in albumin and
globulin levels among the treatments. Range of
albumin values obtained (1.54 — 1.74 g/dl) is
lower than 1.7 — 2.0g/dl (Swenson, 1993), but
higher than 13.10 = 1.73 g/l (1.14 — 1.48 g/dl) for
broiler chicks at 21 days of age (Piotrowska et al.,
2011). Albumin: globulin ratio was not
significantly (P<0.05) affected by CBSM
consumption. Ratios obtained were less than 1:0,
consistent with the baseline reports of Jain (1993)
and Piotrowska et al. (2011), indicating that
CBSM did not alter the immuno-integrity of the
chicks. Activities of hepatic enzymes, aspartate
aminotransferase (AST) and alanine
aminotransferase (ALT), were significantly
(P<0.05) depressed. Aspartate aminotransferase
(AST) was depressed (P<0.05) by inclusion of
CBSM. Concentrations of AST in the control
(To.0), T2s, and Tso, was higher than the normal
range of 5.9 — 29.65 iu/dl reported by Anzour-
Lakehal and Boudebza (2021). This implies that
CBSM at 7.5% and 10% had modulatory effect
on AST levels, reflecting the inhibitory attributes
of baobab seed with regards to hepatotoxicity.

Table 3: Serum biochemical indices of starter broilers fed soaked and boiled baobab seed meal diets

Dietary treatments

Parameter To.o Tas Tso Ty Ti00 SEM p-value
Total protein (g/dl) 3.892 3.66° 3.61% 3.47° 3.55b¢ 0.0425 0.002
Albumin (g/dl) 1.74 1.59 1.63 1.54 1.67 0.0298 0.312
Globulin (g/dl) 2.15 2.06 1.97 1.96 1.88 0.0354 0.112
Albumin:globulin 0.81 0.77 0.83 0.77 0.89 0.0249 0.581
AST (iu/l) 35.45° 34.21% 33.47° 29.61° 29.61° 0.6825 <0.001
ALT (iu/l) 27.90 28.20 28.52 27.97 26.71 0.2282 0.090
Creatinine (mg/dl) 0.53 0.55 0.58 0.53 0.55 0.0205 0.938
Uric acid (mg/dl) 2.89 3.00 3.08 3.11 3.07 0.0761 0.931

a5 ¢ means within the same row bearing different superscripts differ significantly (P<0.05); SEM=Standard error of
means; p-value = Probability value; AST=Aspartate aminotransferase, ALT=Alanine aminotransferase.
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Levels of creatinine obtained in this study are
consistent with 0.5 — 2.0 mg/dl for domestic
chickens (Clinical Diagnostic Division, 1990).
Renal dysfunction diminishes the glomerular
filtration rate of creatinine, thereby raising serum
creatinine level, hence, used to assess kidney
function. Uric acid did not differ significantly
(P<0.05) from the control. Values obtained are
within baseline recommendations of 1.9 — 12.5
mg/dl for domestic fowl (Clinical Diagnostic
Division, 1990), 1.7 — 8.8 mg/dl for Isal5 strain
and 2.31 — 11.21 mg/dl for arbor acre (Anzour-
Lakehal and Boudebza, 2021). Szabo et al. (2005)
revealed a positive correlation between ingested
protein and serum uric acid level. Uric acid is the
primary metabolite derived from dietary and
tissue protein metabolism in avian.

Conclusion and Recommendations

Cooked baobab seed meal in chick diets improved
feed conversion ratio, weight gain and final
weight of broiler chicks. Levels of serum protein,
serum enzymes, and electrolytes were within
normal range for healthy chicks at 21 days of age,
confirming the absence of deleterious effects on
chick performance. Cooked baobab seed meal
may be included up to 10% of diet for broiler
chicks from 0 to 21 days of age.
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