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SUMMARY

This experiment was conducted to investigate the effect of feeding
different levels of Balanite aegyptiaca seed cake on some blood
parameters in Kenana steers. Four rations were formulated and Balanite
aegyptiaca was incorporated into steers’ rations at three levels, zero, 5,
10 and 20% to replace similar proportions of groundnut cake. Blood
samples were collected from the jugular vein and analyzed for red blood
cells count (RBCs), hemoglobin concentration (Hb), packed cell volume
(PCV), erythrocyte sedimentation rate (ESR) and white blood cells count
(WBC:s), as well as analyses of serum parameters (glucose, cholesterol,
urea, total protein and albumin). All data were analyzed using
descriptive statistics and analysis of variance. The results showed that
the mean values of RBCs, Hb concentration, PCV, ESR and WBCs did
not differ significantly (P>0.05) among the different animal groups, nor
a significant effect (P>0.05) on serum glucose, cholesterol, total protein
or albumin. Significant variation, however, (P<0.05) was observed in
blood urea levels between animals fed 0% and those fed 20% kernel
seed cakes (31.33 vs. 28.67 mg/dl). It is be concluded that B. aegyptiaca
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seed cake has a nutritional value and can replace up to 20% groundnut
cake without adverse effects on some hematological and serum
biochemical parameters of steers.

Key words: Balanite aegyptiaca, seed cake, blood hematology,
blood chemistry.

INTRODUCTION

Balanite aegyptiaca mature tree produces as many as 10,000
yellow, date-like fruits annually. Each fruit weighs 5-8 g and, consists of
an epicarp (5-9%), a mesocarp or pulp (28-33%), an endocarp (49—
54%) and a kernel (8-12%). The oil content of desert date kernel
approaches 50% (Chapagain and Wiesman, 2005). Balanites aegyptiaca
kernel cake (BKC) is produced from the fruit of Balanites aegyptiaca
after oil extraction, the cake is characterized by high protein (36.8%) and
low crude fibre (5.9%) contents, (EIKhiedir et al., 1983). The kernel
meal, the residue remaining after oil extraction was used for fattening
sheep in the Sudan (Elkhideir, et al., 1983) and in other animals in
Senegal, (Vogt, 1995) and as stock feed in Uganda. (Katende et al.,
1995).

BKC is non toxic to ruminants and its addition at the rate of 20%,
together with 10% straw, can replace 30% Cotton seed cake in the diet
(Elkhideir et al., 1983). The B. aegyptiaca diet was also found to be
substantially cheaper. The objective of this work therefore is to
incorporate this unconventional locally available cheap feed stuff in
ruminant®s feed and to investigate the effect of feeding different levels
of BKC on some blood parameters in Kenana steers.

MATERIALS and METHODS

Experimental Diets: Four experimental diets of different ingredients
were used. (Table 1). Diets were almost isocaloric and isonitrogenous.
The BKC was obtained after mechanical extraction of the oil from the
decorticated seeds.
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Table 1: Composition of experimental rations.

Diets
A B C D
Ingredients

BKC Zero 5 10 20
Groundnut cake 20 15 10 Zero

Dura 30 30 30 30

Wheat bran 19 19 19 19

Molasses 30 30 30 30

Salt (NaCl) 1 1 1 1
Total 100 100 100 100

BKC= Balanite aegyptiaca seed cake A= Diet with zero BKC
B= Diet with 5% BKC C= Diet with 10% BKC
D= Diet with 20% BKC

The Chemical composition of the various diets is shown in Table 2

Table 2: Proximate analysis of the experimental diets.

ariable ME
DM EE CP CF Ash NFE Keal/
%Rations g
A 87.3 3.1 18.2 55 7.05 43.15 11.89

B 86.9 2.9 18.3 54 6.34 43.16 11.81

C 86.6 2.3 18.1 53 6.82 44.08 11.51

D 86.3 2.1 18.4 5.2 6.15 44,725 11.43

DM= Dry matter: CP:  Crude protein: EE: Ether Extract: NFE: Nitrogen free extract:
MEKCcal/g: Metabolisable energy
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Experimental animals:

Four castrated Local breed (Kenana) steers, aged 2 - 2% years,
were fitted with rumen cannulae as described by Brown et al. (1968).
The animals were divided randomly to one of the experimental diets.
The experimental designed was 4x4 Latin square, with four treatments
and four experimental periods, each of 10 days. The steers were allowed
a 14 days adaptation period to the experimental diets followed by 7 days
of sampling.

Blood sample collection and analysis:

Blood samples were collected weekly through the jugular vein
during the experimental period (40 days) into two well labeled sets of
sample bottles. One set contained anti-coagulant and this was used
immediately for the hematological study. The other set contained no
anti-coagulant was kept in the refrigerator at about 4°C for about 3 hours
for sedimentation. Sera were then harvested by centrifugation centrifuge
at 3,000 rpm for 10 minutes and were stored at -20°C pending analysis.

Chemical analysis:

The BKC and experimental diets were taken and analyzed
according to A.O.A.C (1995) for their proximate composition.

The concentration of haemoglobin (g/100ml of blood) was
measured by the yanmethaemolobin technique using a haemoglobin
meter. The PCV percentage was read off on the scaling instrument
provided with the centrifuge. Red blood cells were counted with an
improved Neubauer haemocytometer (Hawksley and Sons Ltd.,
England). Formal citrate was used as a diluent. White blood cells were
counted with an improved Neubauer haemocytometer (Hawksley and
Sons Ltd., England). Turk’s fluid (1%glacial acetic acid tinged with
gentian violet) was used as a diluent. The number of WBCs is expressed
10/ml.

Serum concentration of total protein (TP), albumin (Alb),
glucose, cholesterol, and Urea, were determined by colorimetric method,
using commercial kits (Linear Chemicals Ltd. - Spain), following the
procedures set by the manufacturer. Na and K were measured by a flame
photometer (Corning 400, England).

Statistical analysis:

The experiment was a randomized complete block design. All the
experimental data were subjected to analysis of variance using SAS
(1998) and where statistical significance was observed, the mean values
were separated using the Duncan Multiple Range Test (Duncan, 1980).
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RESULTS

Haematological characteristics of steers fed experimental diets:

The results of the blood indices are presented in Table 3. No
significant differences (p>0.05) were recorded for all parameters
investigated as shown in Table 3 when the steers were fed BKC.

Serum Metabolites of steers fed experimental diets:

The results of the serum biochemistry of the steers fed different
level of B. aegyptiaca kernel cakes are presented in Table 4. No
significant differences (p>0.05) were recorded for all the parameters
measured except urea concentration which was significantly lower in
animal fed 20% than the other groups (p<0.05) between the treatment
means. The blood urea concentration for diet containing 20% kernel
cake was significantly lower (p>0.05) when compared with the other

diets.

Table 3: Haemagram parameters of the steers fed different level of
B aegyptiaca cakes (Mean+SD).

Diets Balanites aegyptiaca kernel cake % in experimental diets
Parameters 0 5 10 20 Sig.level
R.B.Cs x10%/ml 10.15+0.01 10.12+0.01  10.28+0.01 10.38+0.01 NS
Haemoglobin g/dl  17.66+0.93  17.68+1.23  18.23+0.59  18.46+0.80 NS
P.C.V. (%) 29.66+2.90 28.66+3.71  30.00£1.52 30.33 £2.60 NS
E.S.R. mm/hour 1.00 1.00 1.00 1.00 NS
W.B.Cs x10%/ml 9.16+0.6 9.11+0.6 9.08+0.5 9.13+0.5 NS

Sig:  significant at (p< 0.05): Zero: Diet with zero BKC (control group)

R. B. Cs: Red blood cells. :

sedimentation rate.

P.C.V: Packed cell volume. E. S. R: Erythrocyte

W. B. Cs: White blood cell count. NS: Not significant. SD: Standard Deviation
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Table 4: Some serum constituents of the steers fed different level of
B. aegyptiaca kernel cakes (Mean+SD).

Treatments Balanites aegyptiaca kernel cake %
Parameters 0 5 10 20 Sig.level
Glucose mg/dl 71.33+8.45° 69.00+3.46°  68.00+15.3" 66.33+2.60° NS

Cholesterol mg/dl  131.67+1.33%  132.23+1.45* 132.33#1.76% 133.53%3.17% NS

Total protein g/dl ~ 7.90+0.06% 7.87+0.09% 7.80+0.06*  7.80+0.03% NS
Albumin g/dl 3.90+0.06% 3.83+0.09*  3.80+0.06% 3.77+0.09% NS
Urea mg/dl 31.33+0.88% 30.33+0.88°  30.33+0.88°  28.67+0.87" S

Sig: significant at (p< 0.05). Zero: Diet with zero BKC (control group)
NS : Not significant. SD : Standard Deviation

DISCUSSION

In this study, blood RBCs, WBCs, Hb and PCV % were in
general similar to those reported by Elbashier et al. (2006), and lower
than those of previous researchers Wahbi et al. (1976) and Hind (2007)
for cross bred cows. However, the generally lower blood RBCs, WBCs,
Hb and PCV % in the current study may be due to differences in dietary
intake However, pervious studies have shown that, the composition of
blood in animals is affected by various factors, such as seasonal change
in environment elements, nutritional status, water balance, physiological
state and age of animals (Anderson, 1980)

Blood glucose in this study did not differ significantly between
the different levels of B. aegyptiaca kernel cake, which is in agreement
with the results reported by Steen (1988); Sil (1992); Hamed et al.
(2001); Tiwari (2001). However, Pattanaik et al. (1999) showed that,
Blood glucose did not differ significantly with the protein sources. In
this study, the observed range of glucose (66.33 — 71.33mg) was higher
than that reported by Sil (1992) in cross bred cattle calves fed on four
different protein sources (51.9-64.1 mg%).
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Total protein values observed in the present study (7.59) is
compared with value reported by Sil (1992) in crossbred cattle calves fed
on three different protein sources (7.75 g%), and close to the normal
range of 6.75-7.82 g/100 ml reported by Gupta et al. (1988). There was
no significant effect of dietary protein source on either serum cholesterol
or albumin concentrations, which is in agreement with finding of Hamed
et al. (2001). However Park et al. (1980), found that concentrations of
free cholesterol was higher (P<0.05) for heifers on low protein rations
(28.2mg/100ml) as compared to those fed high protein diets
(17.9 mg/100ml).

Serum urea in this study was significantly affected by an increase
in dietary protein source. However, concentration of serum urea was
significantly affected by dietary protein (Tiwari 2001). Increased
ammonia concentrations in the blood may be caused by an oversupply of
kernel seed cake in the rumen (Kenny et al., 2001). The results obtained
in this experiment are within the normal physiological values of 28.67 —
31.33mg% which were within the range reported by Patel and Anaokar,
(1971) for buffalo calves (10.30 mg/100 ml) and within the range
reported by Sil (1992) (16.9-17.8 mg%) on three different protein
sources. Pattanaik et al. (1999) did observe any significant effect on
blood urea in calves fed different protein sources. However, many
researchers reported changes in some of the important blood constituents
on feeding different levels of dietary protein (Sarma, 1973; Gangadevi
and Kunjikutty, 1984). The lack of significance between the biochemical
parameters particularly the total protein suggests that the protein quality
was adequate at all levels of B. aegyptiaca kernel cake inclusion
considered. It is concluded that BKC did not affect neither
hematological nor serum parameters.
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