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Abstract
An experiment was conducted to evaluate the effect of varying levels of Parkia biglobosa fruit pulp on the performance of UDA rams. The
animals were fed diets containing 0, 10, 20 and 30% inclusion levels of P. biglobosa fruit pulp in a completely randomized experimental design
replicated four times. Blood sample evaluation was carried out at the end of the experiment. Serum evaluation indicated significant differences
in direct bilirubin, chlorine, bicarbonate, potassium, albumin, HDL, LDL, triglycerides, cholesterol, creatinine, urea and glucose (P<0.05) Further
studies should be carried out with other breeds of sheep to evaluate the effect of the test ingredient on lactation and other physiological functions
of the animals.
Keywords: UDA rams; Serum enzymes and electrolytes; African locust bean
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Introduction

Tropical tree leaf species in north central Nigeria can
provide palatable and nutrition fodder during long period of
scarcity by harvesting heir leaves. It is indicated that there are
many advantages of the forages from multipurpose tree crops
[1]. Others added that leaf fodder of some trees is almost as
nutrition as that of the leguminous fodder crops [2]. However,
the presence of anti nutritional factor (ANF) such as tannin when
present above the safety limit will be injurious to ruminant. In
north central Nigeria where there is intense animal husbandry,
the demand for forage is ever growing.

Many factors are known to affect the chemical composition of
feedstuffs such as stage of growth, species or variety [3], drying
method, growth environment [4] and soil types [5]. Onwuka &
Akinsoyinmu [6] stated that the presence of mineral elements in
animal feed is vital for the animals’ metabolic process. This goes
to buttress the idea that common salt (NaCl) supplementation is
ideal in goat and sheep where browse is the sole feed [7]. The use
of herbaceous forage legumes in livestock production systems
for ruminants in the tropics has increased as the legumes are
rich in protein which is usually the most limiting nutrient in
tropical animal diets [8]. However, this tree legume specie has
some anti-nutritional factors which might have a negative effect
on the blood metabolites of animals consuming them [9].

Blood chemistry evaluation is simply identifying the
numerous chemical substances found in the blood. The analysis
of these substances will provide clues to the functioning of the
major body systems. Blood chemistry tests are performed on the
serum derived from whole blood. Serum is the liquid remaining
after whole blood has clotted in the sample tube.

Materials and Methods
Experimental site

The study was conducted at the Usmanu Danfodiyo
University Livestock Teaching and Research Farm. The farm
is located within the main campus of the University at about
10km North of Sokoto Metropolis in Wamako Local Government
Area of Sokoto State. Sokoto is located in the SUDAno-Sahelian
zone in extreme North-Western part of Nigeria. It lies between
longitude 4° 8’E and 6°54’E and latitudes 12°0’N and 13°58’N
and at altitude of 350m above sea level [10]. The average annual
environmental temperature is 28.3 °C (82.9 °F).

However, the maximum daytime temperatures are most of
the year generally under 40 °C (104.0 °F). The low humidity of
Sokoto state makes the heat bearable. Heat is more severe in the
state in March and April. But the weather in the state is always
cold in the mornings and hot in the afternoons except during
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the hamattan period [11]. The warmest months are February to
April; where daytime temperature exceeds 42 °C (107.6 °F) [11].
The rainy season is from late May to October. Rainfall starts late
and ends early with annual rainfall ranging between 500mm to
700mm. There are two major seasons in the state namely: wet
and dry seasons. The dry season starts from October and last
up to April, in some part and may extend to May or June in other
part. The wet season on the other hand begins in most part of
the state in May and last up to September or October [11]. The
hamattan, a dry, cold and fairly dusty wind is experienced in
state between November and February of each year due to high
environmental temperature.

Sources and processing of experimental feeds

The locust bean powder used in this experiment was
purchased from Achida market, Sokoto state. While the
remaining feed materials that includes maize, rice offal, cowpea
husk, cowpea haulms, cotton seed cake and salt were purchased
from Sokoto Kara market. Maize and cowpea hay are crushed to
reduce their particle size, cotton seed cake, cowpea husk, rice
milling waste, premix, bone meal and salt are obtained directly
from Sokoto central market.

Experimental Design and Diet Formulation

Table 1: Gross composition of the experimental diets.

Ingredients Diet 1 Diet 2 Diet 3 Diet 4
Locust bean 0 10 20 30
Maize 17 10 4.25 0.8
Cowpea
husk 7.6 9.6 9.7 9.9
Cowpea 172 17.7 17.7 75
haulms
Rice offal 12.45 5.45 0.15 3.3
Cottonseed |, 55 43.75 44.7 45
cake
Salt 0.5 0.5 0.5 0.5
Premix 0.5 0.5 0.5 0.5
Bone meal 2.5 2.5 2.5 2.5
Total 100 100 100 100

A completely randomized experimental design (CRD) was
used in this experiment with number of animals representing
replication and graded levels of P biglobosa fruit pulp
representing treatments. Four animals were allocated to each
treatment each animal serving as replicate. The weight of the
animals was balanced between treatments. Each animal was
housed in a pen measuring 2ml1m, which was previously
disinfected. Each group was assigned to one of the experimental
diets and fed ad libitum in the morning for 12 weeks. Water
was offered ad libitum. Four complete experimental diets were
formulated with graded levels of locus bean fruit pulp at 0, 10, 20,
and 30% inclusion levels. The four experimental diets are used
to feed the animals. The diets were designated as treatments

1, 2, 3 and 4 in the experiments. The gross compositions of
the experimental diet are shown in Table 1. The diets were is
nitrogenous and is caloric.

Experimental animals and their management

The sixteen yearlings UDA rams used in this experiment were
purchased from Achida market, Sokoto state. The apparently
healthy sheep were stationed at the Livestock Teaching and
Research Farm Usmanu Danfodiyo University Sokoto, for 7
days for adaptation to new environment. The animals were
dewormed using Albendazole based on the manufacturer’s
recommendation the animals received oxytetracycline injection
for possible bacterial infection. The feeding pens were cleaned
regularly and disinfected a week before the commencement of
the experiment. Faces and urine of the animals were removed
every day from the feeding pens to ensure adequate hygiene and
minimal ammonia accumulation. Feed and water troughs were
cleaned every morning before feeding.

Blood sample collection

Blood samples were collected once from all the animals at
the end of the experiment. The blood samples were aseptically
collected viajugular vein using separate sterilized disposable 5ml
syringe and 23 gauge needle. The samples from each replicate
were collected in plain tubes, and tubes coated with floride
oxide. The samples in floride oxide bottles was used for glucose
level analysis, while the samples in the plain tubes is centrifuged
for five minutes to separate the serum from the blood at room
temperature. The serum was taken to chemical pathology lab of
Usmanu Danfodiyo Teaching Hospital for analysis.

Proximate analysis of the experimental diets

Standard analytical methods [12] was used to determined
dry matter (DM), crude protein (CP), ether extract (EE), crude
fibre (CF) and nitrogen free extract (NFE). The gross energy of
the samples was determined by bomb calorimetry [12]. The
fibre fraction of the feed was analysed according to the method
of Van Soest et al. [13].

Statistical Analysis

All the data collected are subjected to Analysis of variance
using completely randomized design [14]. Least significant
difference (LSD) was used to separate the means. Correlation
analysis procedure was used to assess the relationship between
the measured variables. Statview statistical package [15] was
used in data analysis.

Results and Discussion

Serum chemistry of UDA rams fed graded levels of P
biglobosa fruit pulp

Results (Table 2) indicated a significantly higher Albumin
(g/dl), LDL (Mmol/1), Urea (Mmol/1) and glucose (Mmol/1)
for animals placed in treatments 3 and 4 (P<0.05). However
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treatments 2 and 4 are the same (P>0.05) in terms of albumin in terms of LDL (Mmol/1), triglycerides (Mmol/1) and creatinine
(Mmol/1), HDL (Mmol/1), LDL (Mmol/l), creatinine (Mmol/l)and (Mmol/l). There were no significant difference for globulin and
cholesterol (Mmol/l). Treatments 1 and 4 are the same (P>0.05) total protein across the treatments (P>0.05).

Table 2: Serum chemistry of Uda fed graded levels of P. biglobosa fruit pulp.

Treatments
Parameter 1 2 3 4 SEM
Albumin (g/dl) 2.45¢ 2.65° 2.830 2.70° 0.04
Globulin (g/dl) 3.9 3.75 3.63 3.45 0.37
Total protein (g/dl) 6.35 6.4 6.45 6.15 0.35
HDL (mmol/L) 54.00° 76.00° 143.5° 56.0° 7.34
LDL (Mmol/L) 28.5® 11.25° 63.25? 40.00® 10.76
Tr(ﬁlr{lc(ir/if)es 37.5% 34.5° 31.0° 45.0° 2.36
Creatinine (Mmol/L) 90.0° 76.50° 76.50° 83.50% 3.21
Cholesterol (Mmol/L) 0.50? 0.65° 0.60 0.70° 0.41
Urea (Mmol/L) 4.80 5.0° 6.50° 6.95° 0.23
Glucose (Mmol/L) 3.50¢ 3.95° 4.452 4332 0.11

a, b, c means in the same row with different superscripts are significantly different (P<0.05)
HDL: High Density Lipoprotein; LDL: Low Density Lipoprotein

Serum electrolytes and enzymes profile of UDA rams There were no significance difference (P>0.05) between
fed graded levels of P. biglobosa treatments 2 and 3 in potassium (Mmol/l) and between
treatments 1 and 2 in terms of ALT (u/1) chlorine and bicarbonate
levels (P>0.05). Result indicated no significant differences in
total bilirubin across the treatments (Table 3).

Result (Table 3) showed that treatments 1, 2 and 3 had
a significantly higher (P<0.05) for direct bilirubin (Mmol/l),
chlorine (Mmol/1), bicarbonate (Mmol/l) and sodium (Mmol/1).

Table 3: Serum electrolytes, and Enzymes of Uda fed graded levels of P. biglobosa fruit pulp.

Treatments
Parameters 1 2 3 4 SEM
AST (u/L) 76 59.5 83 101 16.66
ALT (u/L) 9.0° 9.5 13.5® 14.0a 1.05
ALP (u/L) 429.5 496 385 448 38.75
Direct bilirubin b a . b
(Mmol/L) 0.08 0.11 0.10 0.03 0.02
Total bilirubin
(Mmol/L) 0.45 0.46 0.43 0.41 0.07
Chlorine (Mmol/L) 99.50° 98.50* 98.25 92.00° 0.9
Bicarbonate \ . . b
(Mmol/L) 24.5 24.5 25.3 22.0 0.37
Potassium (Mmol/L) 4.13° 4.23% 4.35° 4.25® 0.04
Sodium (Mmol/L) 142.5° 141.5° 138.5° 132.0¢ 0.78

a,b,c means in the same row with different superscripts are significantly different (P<0.05)
ALP: Alkaline Phosphate; ALT: Alanine Aminotransferase; AST: Aspartate Aminotransferase

Discussion Globulin, total protein and creatinine were within the normal
reference values as reported by Duncan et al. (1994) and Khan
& Scott (2012). The cholesterol falls below the normal reference
range though the values significantly (P<0.05) increase with
increasing level of the test ingredient, low cholesterol is

Serum chemistry of UDA rams fed graded level P
biglobosa fruit pulp

The HDL and LDL obtained in the present study are higher
than the those obtained by Garba (2014) but were within the
range reported by Antunovic et al. [16]. The urea, Albumin,

recognized in inherent deficiencies, intestinal mal-absorption/
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mal-digestion of lipo-protein [16], the test ingredient is
reported to have low protein and high energy [17]. The glucose
concentration obtained recorded was above the normal
reference value as reported by Duncan et al. (1994) and Khan
and Scott (2012). This mild elevation could be attributed to high
sugar intake brought about by addition of P. biglobosa fruit pulp.
The decrease in cholesterol is a factor contributing to synthesis
of glucose or could reduce glucose uptake by the body cells.

The urea levels of the serum being within the normal
reference range infers that the work rate of the liver and kidney
is normal and the likelihood of the anti-nutritive or the feed
being toxic can be discarded thus the test material could be
termed safe for in sheep diet. Also total protein being within the
normal reference range is an indication that protein synthesis
is adequate [18]. The creatinine values were within the normal
reference range although not on the higher side. This could
be attributed to the fact that the experimental animals are in
growing stage because creatinine concentration tend to increase
progressively with age [19].

Serum electrolytes and enzymes

The bicarbonate, potassium, total and direct bilirubin, and
AST are within the normal values while the chlorine and sodium
are slightly below the normal range. The sodium and potassium
were similar to the findings of Aruwayo etal. [20] and are similar
to the values obtained by Garba [18] when certain browse plants
including Parkia leaves where fed to post-partum yankasa ewes.
The electrolyte levels evaluated being within the normal range is
an indication that the test ingredient may not interfere with the
normal renal function of the animals. High ALP could indicate
liver flukes and pyrrolizidine alkaloid toxicity. However, high
levels of ALP can be normal in growing animals due growth of
bones [21]. The ALP values being high are an indicative of high
quality protein in the diet. The bilirubin and AST are within the
normal values. This indicates that the animals may not have any
liver disorder and the test ingredient as well did not interfere
with liver dysfunction. Even though the ALT is slightly below the
reference range, it increases significantly (P<0.05) with increase
P. biglobosa fruit pulp from diet 1 to 4 [22-26].

Conclusion

From the study it can be concluded that the test ingredient
P. biglobosa fruit pulp may not have any could be termed safe to
be used for feeding sheep as it will not interfere with their renal
or liver function.
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