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N objective study is on the olive oil by-product industry that may be used without a feedlot

as compromising the taste, dietary, digestibility value, health, and growth performance of
broilers. This investigation was conducted in order to determine the results of using untreated
olive pulp on the hematological parameters and performance of broiler chickens. 180 one-day-
old Ross chick’s broilers came from a nearby commercial hatchery. The chicks were divided
randomly into 4 groups, each group including (45) birds in floor cages when the experiment
was running, which was 42 days, of Veterinary medicine of Mosul University provided
environmental conditions controlled during the experiment’s length, which was 42 days of age.
OP was purchased from a nearby factory that makes olive oil. and was included in quantities of
the basic starter and growth diets of 5% which equal 50g/kg diet. control group (G1) fed on just
a marketed diet (no olive pulp was added), G2 fed on a commercial diet and vaccinated with
ND vaccine, G3 fed on a marketed diet with OP 5%, G4 fed on a commercial diet with OP 5%
and vaccinated with ND vaccine. The parameters have been taken at 14,28and 42day of age.
The results showed a negative effect on the body weight B.W, food conversion ratio FCR, and
an appositive effect on the heterophil and lymphocytes number and hematocrit (Hb), packed
cell volume (PCV), and stress index.
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Introduction

The poultry industry is increasing while competing
with people for food; as a result, it is advised to use
some waste olive pieces that are not consumed by
humans as an alternate poultry feed additives’ source
[1]. The dried-up remnant “Olive cake”, which
is the base material left over after the process of
making olive oil, is known as olive pulp (OP). It is
an excellent source of a number of physiologically
active chemicals and possesses antibacterial,
antifungal, and antioxidant effects [2].

OP is regarded as an excellent source of
calcium, copper, cobalt, and fat, but, due to its
high lignin content, digestible protein, low energy
level, and mineral content as well as its deficiency
in sodium, magnesium, and phosphorus, but with

acceptable amounts of manganese and zinc., it has
poor nutritional value [3]. OP additionally includes
a number of active substances with Antibacterial,
antifungal, and antioxidant properties [4-6]. By
Saleh and Alzawgqari [7], poultry fed 10% and
5% recycled olive waste demonstrated improved
body weight and feed conversion ratio.

Hematological Studies on ecology and
physiology are important for understanding how
blood properties relate to the surroundings [8],
and therefore might be helpful in choosing the
creatures that have particular hereditary disorders
and environmental circumstances resistant to
them [10, 9]. Another useful physiological state
markers for animals are hematological measures
[11], they have reportedly offered useful insight
on the health of an animal’s immune system
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[12]. Blood profiles can be used as a diagnostic
technique to evaluate a flock’s health [13].
Several factors include pathogenic or nutritional
[14], physiological [15], environmental condition
[14,16], dietary contents [17,18], age [19],
medication administration [20], anti-aflatoxin
therapy [21], fasting [22], and age and ongoing
dietary augmentation of vitamins [13]. affect
the blood profile of healthy birds. So this study
concluded to research the impact of olive pulp
about the broilers’ body weight, food conversion,
and blood parameters.

Material and Procedures

The Chicks

(180) -Ross, One -day chick was bought from
a nearby business hatchery. Chicks were kept
in four cages (1.5 x 1.5m) In the case of taking
growth performance, there must be replicates for
cach treatment cage of 45 chickens. The floor
space offered for 0.15 m? per bird. Cages may be
seen in a barn housing chickens. of Veterinary
medicine at Mosul University and provided with
environmental circumstances controlled (Light
and airflow). The ratios were applied according to
the Ross Manual’s suggestions [23].

Olive pulp

(OP) gotten from a local olive oil preparation
factory According to the criteria for determining
chemical composition, [24]. Dried OP was
added to the standard starter and finisher ratio at
concentrations of 5%.

Experimental design:
The experiments were dispersed using an
entirely random process.

Group 1: G1(control group) fed on just a standard
ration (no olive pulp was added)

Group 2: G2 was vaccinated against ND and
given a standard ration.

Group 3: G3 given a standard ratio with 5% OP

Group 4: given a standardized diet of OP 5% and
vaccinated with ND vaccine

Vaccination has been done by Newcastle
vaccine ( Clon 30 ) two times at ( 10 ) days old
and (21) days old by drinking water method. This
vaccine was produced by Intervet International
B.V. (Boxmeer-Holland ).

The birds were weighed at 14,28 and 42 days
of age, the amount of feed consumed also has
been calculated at the same periods.
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Blood samples were taken for three-time
at 14,28 and 42 days old from the heart using a
sterile syringe and each sample was divided into
two parts.

The first one included ethylene diamine tetra
acetic acid (10 mg), an anticoagulant (EDTA).
done in accordance with established norms [25],
to calculate blood hemoglobin (HB) and packed
cell volume (PCV) .The second was kept without
anticoagulant to study Differential leukocyte
count (DLC) in accordance with accepted norms
[25] and stress index [26].

Growth performance

1- The chicks’ body weight was measured using
an eclectronic balance described (DT580
Digital., China) to obtain the weight gain at
14,28, and 42 days old.

2- Food conversion ratio (FCR) was determined
using the equation:

FCR = food consumption (FC) / body weight
gain (BWG) [27].

Hematological parameters

Experiments were dispersed using an
entirely random design and included three
slaughter stages, the first slaughter at (14) days
old, the second slaughter at (28 days old), and
the third slaughter at (42 days old, for blood
collecting and hematological parameters
analysis.

Blood was taken directly from the heart
of one randomly chosen chick after each
reproduction. The whole blood sample was
injected into a tube that has been pretreated
with 10 mg of the anticoagulant ethylene
diamine tetra acetic acid after being removed
from the syringe (EDTA). done in accordance
with established norms [27]. To determine
the hematological parameters: differential
leukocyte count (DLC) and packed cell volume
(PCV), blood hemoglobin (Hb) concentration,
and stress index.

Statistical analysis

A randomized complete design (C.R.D.) was
used in a 3 x 4 factorial experiment (slaughter
age x sputtering treatments) with comparison
treatment to analyze the data of the experiment,
and to find out the significant differences between
the means of the two factors and their interactions,
the Duncan multiple range test was used at the
0.05 level of probability [30].
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Results

Body performance

Table (1) displays the impact of olive pulp on
the treated chicks’ body weight. The G1 and G2
did not significantly differ from one another at (14
days of age but these two groups are significantly
increased from the G3 and G4 which are not
significantly different. At the (28) day of age,
There was no obvious difference between all the
four groups. but at (42) days of age, G4 decreased
significantly from G1. G2 and G3.

But Table 2 cleared that the food conversion
ratio FCR at the age of (14) days in the groups
(G1, G2, G3) had no significant difference with
each other at the day (28). The G3 and G4 did not
significantly differ from one another, which they
are increased significantly from the Gland G2 but
at the (42) day old the G4 is significantly increased
from the other three groups which are at (P <0.05)
not substantially different. The result of the effect
of OP on food conception was shown in table (3)
which showed that The G1, G2, and G3 did not
significantly differ from one another at day (14) of

age, and G3 and G4 were similar significantly but
Gland G2 was different significantly from G4 at
(P <0.05), at age (28) days both control (G1) and
(G2) differed considerably from (G3) and (G4).
At (28 and 42) days of age, control and G2 were
substantially different from G3 and G4.

Blood parameters

Table (4) shows at the age of (14) days, the
G2, the heterophil number increased significantly
above the G4 at (P <0.05), While G1, G2, and G3
do not significantly differ from one another, at the
same time There was no discernible difference
between G1, G3, and G4 at either the age of 28
or 42.) days and no significant difference between
each group were seen.

Table (5) showed there is no significant
difference between the four groups on day 14,
but on the 28 there is a substantial variation
over the course of 42 days between the control
group and the other three groups there is an
increase in the lymphocytes but not significant
in the three groups compared with the control.

TABLE 1. Impact of untreated olive pulp on body weight (g)in broiler treated with ND vaccine.

Age/ Treatments Day 14 Day 28 Day 42
Control (G1) 530.00+32.32¢ 1553.50+83.89* 2705.00+193.38*
Food + ND (G2) 507.50+17.97 1503.00+9.53* 2638.75+60.41%
Food + Op (G3) 464.25+17.97° 1474.75+72.08¢ 2493.50+124.30°
Food + OP + ND(G4) 490.00+2.77% 1417.2546.78° 2228.25+1.31¢

The vertically different letters on the treatments mean to list notable differences between them at (P < 0.05), and vice

versa, based on Duncan’s multiple-range test.

TABLE 2. Impact of untreated olive pulp on FCR (g FC /g WG) in broiler treated with ND vaccine.

Age/ Treatments Day 14 Day 28 Day 42
Control (G1) 0.82+0.05® 1.59+0.39° 1.69+0.10°
Food+ND (G2) 0.85+0.11° 1.53+0.16° 1.64+0.05°
Food+OP (G3 0.82+0.07* 1.66+0.31° 1.68+0.09*
Food+ OP+ ND (G4) 0.89+0.08° 2.01£0.19° 1.87+0.02°

The vertically different letters on the treatments mean to list notable differences between the at (P < 0.05), and vice versa

based on Duncan’s multiple-range test..
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TABLE 3. Impact of untreated olive pulp on food consumption g/bird/2 weeks in broiler treated with ND vaccine.

Age/ Treatments Day 14 Day 28 Day 42 Total FC
Control (G1) 835.25+10.31° 1746.75+2.63* 1704.25+2.75° 4286.25+9.74¢
Food+ ND (G2) 835.25+5.62¢ 1725.504+23.10° 1703.50+2.65¢ 4264.25+23.6
Food+ OP (OP) 823.50+8.66% 1642.75+18.93° 1633.25+20.25° 4099.5+20.66°
Food +Olive+ND 813.75£18° 1620.00+1.83° 1635.25+9.74° 4069+9.16°

The vertically different letters on the treatments mean to list notable differences between the at (P < 0.05), and vice versa

based on Duncan’s multiple-range test.

TABLE 4. Impact of untreated olive pulp on numbers of heterophil and interaction between age with treatments

in broiler treated with ND vaccine .

Treatments

Age/ Treatments Day 14 Day 28 Day 42
average

Control (G1) 9.67+1.53%¢ 6.40+0.55¢ 9.60+2.07%¢ 8.38+2.14*
Feed+ND (G2) 10.67+2.08* 6.83+1.6" 6.40+1.95¢ 7.50+2.41*
Feed+OP(G3) 10.17+3.25% 6.75+2.5% 8.25+0.96 8.64+2.82¢
Feed+OP+ND(G4) 6.67+2.73% 7.17+3.19% 8.6+1.82%¢ 7.41+2.65°
Age average 9.00+3.01° 6.81+2.06° 8.21+2.04®

The different letters on the treatments mean to list notable differences between them at (P < 0.05), and vice versa, based

on Duncan’s multiple-range test.

TABLE 5. Impact of untreated olive pulp on lymphocytes and interaction between age with treatments in broiler

treated with ND vaccine.

Age/ Treatments Day 14 Day 28 Day 42 T?::}:Z:ts
Control (G1) 84.00+1.73 89.40+2.07* 81.20+2.39% 85.00+4.26°
Feed+ND (G2) 83.3342.08" 86.00+3.63%¢ 85.80+4.32¢ 85.36+3.56°
Feed+OP (G3) 84.3343.2%¢ 85.25+3.5%¢ 85.25+1.89%¢ 84.86+2.80°
Feed+Pulp+ND(G4) 87.67+4.46™ 87.50+4.42% 83.00+2.83% 86.24+4.35°
Age average 85.22+3.61® 87.10+3.65* 83.74+3.38"

The different letters on the treatments mean to list notable differences between them at (P < 0.05), and vice versa, based

on Duncan’s multiple-range test.
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Table (6)’s findings indicate that there are
no statistically significant differences between
each group on the packed cell volume (PCV)
concentration that is not affected by op providing
at day 14. But there is a significant difference
increase of both G3 and G4 in both ages (28 and
42) days in comparison with both and G2 which
does not substantially different at (P < 0.05), Also
there is no distinction between G3 and G4 at age
(42) days.

The effect of OP supplementation on Hb
concertation Table (7) demonstrates that there was
no discernible difference between the four groups
at (14) days of age but at the age, (28) and (42)
days old both G 3 and G 4 increased significantly
compared with the and G2 at (P < 0.05), while
both G1 and G2 are not statistically distinct at
either age (28 or 42).

Table (8) explained that there was little
distinction between the control group GI1, G2,
and G3 at (14) days old G3 but at the same old

G2 differed significantly from G4 at (P < 0.05)
that mean OP had a positive effect on vaccination
stress. But at both ages (28 and 42) days There
were no discernible differences between all
four groups. cleared that the G4 at both old (14-
28) days was affected positively by olive pulp
supplementation and decreased stress index
produced by Newcastle ND vaccination in
comparison with G2 in both (14-28) days old.

Table (9) shows the positive effect of olive
pulp on the ND vaccine, at different ages. On
day (14) G4 was different significantly from the
other three groups at (P < 0.05), while in the day
(28) both G2 and G4 were different significantly
to other both G1 and G3 at (P < 0.05), so in the
day (42) G4 was different significantly from other
groups at (P <0.05),

Discussion

The values obtained were in consonance with
the findings of Zangeneh and Torki [28]. who

TABLE 6. Impact of untreated olive pulp on PCV and interaction between age with treatments in broiler treated

with ND vaccine.

Treatments

Age/ Treatments Day 14 Day 28 Day 42
average

Control (G1) 27.87+3.78*¢ 25.27+2.86¢ 25.53+4.53¢ 26.22+3.88°
Feed+ND (G2) 30.07+3.69° 25.3342.72¢ 25.3342.92¢ 28.91+3.81°
Feed+OP (G3) 30.47+3.74* 28.27+3.71% 28.33+3.84% 29.07+3.84°
Feed+OP+ND(G4) 29.2+2.512 28.6+4.08* 28.6+4.08° 28.8+£3.56*
Age average 29.443.53% 26.87+3.68° 26.95+4.09°

The various letters on the treatment mean to list notable differences between them at (P < 0.05), and vice

versa, based on Duncan’s multiple-range test..

TABLE 7. Impact of untreated olive pulp on Hb concentration and interaction between age with treatments in

broiler treated with ND vaccine.

Age/Treatments Day 14 Day 28 Day 42 Treatments average
Control 9.29+1.26%¢ 9.44+0.96° 8.51+1.51% 8.74+1.29°
Feed+ND 10.02+1.23% 8.44+0.91¢ 8.44+0.97¢ 8.97+1.26°
Feed+pulp 10.17+1.25° 9.42+1.26% 9.44+1.28% 9.67+1.28°
Feed+pulp+ND 9.73+0.84* 9.53+1.36° 9.53+1.36° 9.6+1.18°

Age average 9.80+1.182 8.97+1.23° 8.98+1.36°

The different letters on the treatment mean to list notable differences between them at (P < 0.05), and vice

versa, according to Duncan’s multiple range test.
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TABLE 8. Impact of untreated olive pulp on stress index and interaction between ages with treatments in broiler

treated with ND vaccine.

Age/Treatments Day 14 Day 28 Day 42 ?:j:g;;s
Control (G1) 0.113+0.02%¢ 0.074+0.01¢ 0.12+0.03%* 0.1007+0.02®
Feed+ND (G2) 0.13+0.02* 0.078+0.02% 0.074+0.02¢ 0.087+0.03¢
Feed+OP (G3) 0.123+0.03% 0.08+0.03% 0.1£0.01%¢ 0.104+0.03¢
Feed+OP+ND(G4) 0.078+0.03% 0.081+0.04% 0.0104+0.03*¢ 0.087+0.04%
Age (average) 0.107+0.04* 0.078+0.02° 0.099+0.03a

The different letters on the treatment mean to list notable differences between them at (P <0.05), and vice versa, according

to Duncan’s multiple range test.

TABLE 9. Shows the effect of olive pulp on NDvaccine

Age/treatment 14 day 28 day 42 day
Control 0.13+0.38° 0.21+0.37° 0.26+0.52¢
Feed+ND 0.63£1.45° 0.6+1.74 0.64+1.72°
Feed+Olive 0.1+0.39¢ 0.11+0.39° 0.29+0.56°
Feed+Olive+ND 0.58+1.88® 0.4+22 0.71£2.26*

The vertically different letters on the treatments mean to list notable differences between the at (P <0.05), and

vice versa based on Duncan’s multiple-range test.

showed the highest antibody response to Newcastle
disease virus in hens fed on OP (45 g/kg) diet. so there
have been several attempts to locate some available
and less expensive sources to substitute a portion of
the chicken diets’ nutritious and costly diet that boosts
output [29]. Olive pulp has been used in this study in
a 5% ratio in the feed of broilers, the results show that
there was no benefit from OP supplementation based
on weight gain this result was arranged with the result
of Pappas et al.[30], also arranged with Rosario &
Domingues [31]. They claimed that the production
of poultry and the consumption of feed are negatively
impacted by the presence of xyloglucan (non-starch
polysaccharides, NSP), which is found on the cell
walls of olive pulp is the cause of lower reduced
broiler chicken performance and feed consumption.
But the results were not arranged with the results of
[32], they found an increase in body weight when
they use the olive pulp as a feed additive and this
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difference was due to they used the OP treated with
gamma irradiation because the radiation has been
found to improve the digestibility of protein, fat, and
fiber reducing the deleterious effects of NPS [33].
Also, the results showed that the FCR was increased
in the groups that were supplemented with OP and
this increase is compatible with the reduction of the
weight and arranged with the result of Ibrahim et al.
[29].

The results of hematological traits represent
an index of response to a stressor and strong
indicators of assessing the clinical and nutritional
health status of chicks in feeding trials [34]. The
inclusion of olive by-products to the laying quail
diets had positive effects on the hematological
profile, which confirmed the highest health of
treated groups during the whole experimental
period. The findings of this investigation indicated
a beneficial impact of OP supplement on the
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heterophil and lymphocyte number and this result
arranged with the result [35], but their study was
on rabbits but the study results were not arranged
with El-Sayaad et al. [33].in their study on Japan’s
quails and Ibrahim et al.[29]. in their study on
broilers but they have used the OP treated with
gamma irradiation.

The concentration of Hb and the PCV in the
treated groups in this study have been positively
affected and the results arranged with Hamed et
al.[32]. and this could be due to the OP containing
various active compounds in its structure and one
of them is antioxidant [4,5,6].

The previous results cleared that dietary OP
supplementation had no extraordinary influence
on erythropoiesis, leukopoiesis, hemoglobin
synthesis, and hematocrit levels as agreed with
that mentioned by Zangeneh and Torki [28].who
reported that there was no significant effect of
dietary OP with levels 0, 4.5 and 9% on leucocytes
differential counts of laying hens.

Conclusion

The results of this study concluded that adding
the untreated olive pulp to broiler meals at a level
of 5% can help maintain excellent health and
decrease stress factors without influencing the
feed-to-gain ratio negatively and WBC count
positively affecting PCV% and Hb concentration.
Unfortunately decreasing food conversation ratio
(FCR). Further research may improve olive pulp’s
application in broiler diets by maximizing its anti-
stress and antioxidant properties. while op has a
positive impact on the ND vaccine in broilers.
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