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Abstract

The current study aimed to determine the effect of adding different levels of
Eucalyptus camaldulensis leaves phenolic extract to drinking water on the productive
performance, blood parameters and antioxidant status of broiler chickens. A total of
144 unsexed birds, one day old, 42 g weight, were used in current study. The birds
were distributed into four experimental treatments, with three replicates (12 birds each
replicate). Treatments were T1: control without addition, T2, T3 and T4 were add 50,
75 and 100 mg/liter of eucalyptus leaves phenolic extract to drinking water
respectively. Results showed that eucalyptus leaves phenolic extract in the T3 and T4
had greater final body weight and cumulative weight gain, with an improvement in
the overall feed conversion ratio compared to other treatments. Red blood cells
(RBC), hemoglobin concentration (Hb), packed cell volume (PCV) and lymphocytes
percentage were significantly (P<0.05) increased in the T4 compared to other
treatments. Heterophil percentage and lymphocyte to heterophil ratio were
significantly (P<0.05) decreased in the T4 compared to the other treatments. The
superoxide dismutase and glutathione peroxidase activities were significantly
(P<0.05) increased in the T3 and T4 compared to other treatments. The catalase
activity was significantly (P<0.05) increased in the T2 compared to the control
treatment. Malondialdehyde (MDA) was significantly (P<0.05) decreased in the T4
compared to control treatment. Feed intake, mean corpuscular volume (MCV), mean
corpuscular hemoglobin (MCH) and mean corpuscular hemoglobin concentration
(MCHC) were unaffected by add different levels of eucalyptus leaves phenolic extract
to drinking water. It can be concluded that eucalyptus leaves phenolic extract was
improved the productive performance, blood parameters, and antioxidant status of
broiler chickens.
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Introduction

For thousands of years, nature has
provided medicinal agents, 50% of
medications have their origins in
plants. Since ancient times, medicinal
plants have been used. Knowledge
regarding  the  applications  of
therapeutic plants has been transmitted
from one generation to the next (20).
Medicinal plants and their extracts
were used in the poultry industry,
because of its positive impact on
health, productive performance, and
physiological status (4 and 26).

There are roughly 700 species of
eucalyptus trees, which are native to
Australia. The eucalyptus tree is
strong, grows quickly and is quickly
able to adapt to its surroundings. It is
also a financially viable tree and its
leaves have medicinal value (5). The
most significant active ingredients in
eucalyptus leaves include 1,8 cineole, p-
cymene, a-pinene, terpinen-4-ol,
aromadendrene and a-terpineol, which are
essential for preventing a variety of
diseases (22). Nasr et al. (30)
concluded that the acetone extract of
eucalyptus leaves contains phenolic
compounds, while the aqueous extract
contains a high amount of tannins,
these compounds act as antioxidants
that suppress free radicals. It was
discovered that Eucalyptus
camaldulensis essential oil has a strong
ability to inhibit free radicals (25).
Mohebodini et al. (28) indicated that
adding eucalyptus leaves oil to broiler
diets led to a significant increase in
live body weight and an improvement
in feed conversion ratio. Li et al. (24)

found that broiler chickens' diet
containing a polyphenolic extract of
eucalyptus leaves significantly
increased the glutathione peroxidase
activity, but had no effect on
superoxide dismutase activity or
malondialdehyde concentration.

Because the leaves of the eucalyptus
tree contain a lot of phenolic
compounds therefore, the current study
aimed to determine the effect of adding
different levels of eucalyptus leaves
phenolic extract to drinking water on
the productive performance, blood
parameters and antioxidant status of
broiler chickens.

Materials and Methods

The current study was conducted at the
poultry farm, College of Agriculture,
University of Basrah from 19/11/2022
to 23/12/2022.

Eucalyptus leaves phenolic extract:

Eucalyptus leaves were collected
directly from the trees, then cleaned
and dried. The leaves were ground in
an  electric  grinder. Phenolic
compounds were extracted according
to (33), by taking 20 gm of eucalyptus
leaves powder. Add 200 ml of 2%
acetic acid solution to it. The samples
were placed in a reflux condenser in a
water bath at a temperature of 70°C for
15 minutes. Nominated mixture with
the filter paper. The upper layer
(phenols), containing the phenolic
compounds was separated using the
separation funnel. Concentrate using a
rotary evaporator at a temperature of
50°C until it reaches the lowest
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concentration. The extract was dried
and stored in dark containers in the
refrigerator until use.

Antioxidant activity of eucalyptus
leaves phenolic extract:

The antioxidant activity of the phenolic
extract was estimated by using the 2,2-

Diphenyl-1-picrylhydrazyl (DPPH)
free  radical inhibition  method
according  to (40). Butylated

hydroxytoluene (BHT) was used for
comparison. The BHT concentrations
were 50, 75 and 100 mg/50 ml of
dimethyl sulfoxide (DMSO).

Birds management:

The birds were reared at a poultry
field, equipped with double-floor iron
cages. The dimensions of each cage
were 90 x90 x70 cm. A total of 144
Ross-308 broiler birds, one day old,
unsexed, 42 g weight were used. It was
distributed into four treatments with
three replicates (12 birds each
replicate). The temperature at the first
week was 33°C, then reduced by two
degrees for each week and kept at
25°C until the end of the experiment.
The birds were fed on two diets. The
first diet contained 23% protein and
2900 kcal per  kilogram  of
metabolizable energy (from 1-15 days
of age), then gradually replaced with a
grower diet to the end of the
experiment, contained 21% protein and
3100 Kcal metabolizable energy per
kilogram feed. Water and feed were
provided to the birds ad libitum.

The  experiment included four
experimental treatments: T1: control
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without addition. T2, T3 and T4 were
adding 50, 75 and 100 mg/liter of
eucalyptus leaves phenolic extract to
drinking water, respectively.

Production performance:

Final body weight (g), cumulative
weight gain (g), total feed intake (Q),
overall feed conversion ratio were
calculated according to (2).

Blood Parameters:

Blood was collected from shank vein,
from three males of each treatment.
Blood was placed into tubes containing
EDTA anticoagulant. Red blood cells
(RBC), hemoglobin  concentration
(Hb), packed cell volume (PCV),
heterophil, lymphocyte percentage,
heterophil to lymphocyte ratio (H\L),
mean corpuscular volume (MCV),
mean corpuscular hemoglobin (MCH),
mean corpuscular hemoglobin
concentration (MCHC) were estimated
according to (10).

Antioxidant status:

Blood was placed in tubes devoid of
anticoagulants. Blood was separated by
a centrifuge at 8000 rpm for 15
minutes to obtain serum. The
superoxide dismutase (SOD),
glutathione peroxidase (GPX) and
catalase  (CAT) activities were
measured by kits according to (17).
The concentration of malondialdehyde
(MDA) was estimated according to
(39).

Statistical analysis:

O
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Data were analyzed by use the
statistical analysis program SPSS (37).
Using a completely randomized design
(CRD). Duncan (14) test was used to
estimate the differences between the
treatments at a significance level
(P<0.05) according to the following
equation:

Yij=p+Ti+eij
Results and discussion

Figure (1) shows the antioxidant
activity of eucalyptus leaves phenolic
extract ability to scavenge free radicals
(DPPH) compared to BHT. The results
indicated that there were significant
differences (P<0.05) among the
concentrations of eucalyptus leaves
phenolic  extract and butylated
hydroxytoluene. The concentration of
100 mg/50 ml DMSO demonstrated
the highest antioxidant activity of the
extract, with concentrations of 75 and
50 mg/50 ml DMSO following closely

behind. These findings might be
explained by the eucalyptus tree's
leaves  abundance in  phenolic
compounds, which have antioxidant
properties. Consequently, they prevent
free radicals from acting because they
have hydroxyl groups, which can give
a free radical an electron (35). The
results of the current study were agreed
with (36), who found that eucalyptus
leaves oil has the ability to inhibit free
radicals with an ability that reached
63.85 and 32.78 micrograms/ml at
concentrations of 100 and 50
micrograms/ml.  The results were
contrary with (8), who obtained a low
effectiveness in inhibiting free radicals
(18.9 pg/ml) for the aqueous extract of
eucalyptus leaves. The findings
showed that T2 (75 mg/50 ml DMSO)
demonstrated the highest effectiveness
of  the antioxidant butylated
hydroxytoluene, followed by T3 and
T1.

Antioxidant activity
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Figure 1. Antioxidant activity eucalyptus leaves phenolic extract and

. Butylated hydroxytoluene (BHT).

|:| Phenolic extract of eucalyptus leaves.

1: T1 (50 mg/50 ml DMSO) of BHT and eucalyptus leaves phenolic extract 2: T2 (75 mg/50 ml
DMSO) of BHT and eucalyptus leaves phenolic extract 3: T3 (100 mg/50 ml DMSO) of BHT and

eucalyptus leaves phenolic extract.

Results of table (1) were indicated the
effect of adding different levels of
eucalyptus leaves phenolic extract on
final body weight, cumulative weight
gain, total feed intake and overall feed
conversion ratio. The T3 and T4
showed a significant (P<0.05) increase
in final body weight, cumulative
weight gain, and an improvement in
the overall feed conversion ratio when
compared to the control. The increased
broiler chickens productivity may be
attributed to the active compounds
found in eucalyptus leaves such as 1,8-
cineole is the most important of these
because it has antioxidant properties
(38 and 13). Enhance nutrient
absorption, increase of digestive
enzymes activity and slow the growth
of pathogenic bacteria in the intestines.
All these reasons led to improve the
health of birds and raising productive
performance. The productive
performance of broiler was enhanced
by the addition of eucalyptus leaves
powder and oil. The leaves' active
ingredients improved the body's
immunity, causing body weight and
weight gain to increase dramatically
(20 and 15). The results of the study
agreed with (29), who found an
improvement in feed conversion ratio,
weight gain and an increase in body
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weight when adding eucalyptus leaves
powder and oil to the rations of broiler
chickens. The results agreed with (3),
who noticed that adding aqueous
extract of eucalyptus leaves to the
drinking water of broiler chickens led
to a significant increase in body
weight, weight gain, and an
improvement in feed conversion ratio.
The results were contrary with (6),
who indicated that there were no
significant differences in live body
weight and weight gain when adding
aqueous extract of eucalyptus leaves to
the drinking water of broiler chickens.
The results were contrary with (31),
who found that there were no
significant differences in body weight,
weight gain and feed conversion ratio
when adding of eucalyptus leaves oil
to the drinking water of broiler
chickens. Total feed intake was
unaffected by add different levels of
eucalyptus leaves phenolic extract to
drinking water. Consistent with the
findings of (27), who also observed no
significant differences in feed intake
when broiler chickens were fed
eucalyptus leaves powder. The
findings disagreed with those of (3),
who demonstrated that when broiler
chicken drinking water was
supplemented with an  aqueous

O
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eucalyptus leaves extract, there were
significant differences in feed intake

between treatments.

Table 1. The effect of adding different levels of eucalyptus leaves
phenolic extract to the drinking water on productive performance
(mean = standard error).

Treatment T1 T2
Traits

T3 T4 Sig

Final body 2125.64°+12.6 2108.55°+33.2 2296.88%+21.7 2341.31°%426.7 *

weight(g) 4 6

7 3

Cumulativ  2083.64°+12.6 2066.55°+33.2 2254.88°+21.7 2299.31°+26.7 *

e weight

- 4 6 7 3
gain(g)
Total Feed 3143.95+19.43 3111.04+30.65 3094.19+19.7 3107.09+33.8 N.
intake(Q) 4 9 S
Overall 1.50%+0.017 1.50%+0.028 1.37°+0.018 1.35°+0.014 *
feed
conversion
ratio

*Horizontally different letters there was a significant difference at a significance level of (P<0.05). NS:
no significant differences. T1: control (without addition), T2, T3 and T4 were add 50, 75 and 100 mg/L
of eucalyptus leaves phenolic extract to drinking water, respectively.

Table (2) indicates a statistically
significant (P<0.05) increase in packed
cell volume (PCV), red blood cells
(RBC) and hemoglobin concentration
(Hb) in the T4 when compared to the
control treatment. Mean corpuscular
volume (MCV), mean corpuscular
hemoglobin  (MCH) and mean
corpuscular hemoglobin concentration
(MCHC) were unaffected by add
different levels of eucalyptus leaves
phenolic extract to drinking water.
Heterophil percentage and heterophil
to lymphocytes ratio were significantly
decreased (P<0.05) in the T4 compared
to control. On the other hand,
lymphocyte percentage was
significantly increased (P<0.05) in the

T4 compared to the control treatment.
Eucalyptus leaves contain many
mineral elements, the most important
of which IS iron (23).
According to (12) hemoglobin concent
rations are correlated with iron percent
ages.

One possible explanation for these find
ings is that the eucalyptus tree's leaves
are rich in phenolic chemicals, which h
ave the ability to lower oxidative stress
(figurel). One of the most important
substances that act as antioxidants is
eucalyptol, thus protecting cell
membranes from damage (34). The
results of the current study were
contrary with (7), who noted that there

KJAS is licensed under a Creative Commons Attribution 4.0 International License. m




Kufa Journal for Agricultural Sciences-2026: 18(2): 16-28

Al-Ashoor and Al-Salhie

was no significant difference in RBC
and Hb of broilers supplemented with
eucalyptus leaves powder. The results
were contrary with (27), who indicated
that RBC, Hb and PCV were not
significantly affected when adding
eucalyptus leaves powder to broiler
diets. Heterophil to lymphocyte ratio is
a biological indicator of stress in birds.
Low heterophil to lymphocyte ratio in
the blood is evidence of the positive
effect of the phenolic extract of the
leaves on supplementation treatments.
The leaves extract has the ability to
suppress free radicals (figure 1).
Therefore, the extract acts as an
antioxidant and protects cells from
damage (18). The results were agreed
with (1) who indicated a significant
decrease in the heterophil to
lymphocyte  ratio when adding
eucalyptus leaves to the diets of laying
hens. The results disagreed with those

of (31), who demonstrated that adding
and spraying broiler chicken drinking
water with eucalyptus leaves oil did
not significantly change the number of
lymphocyte or heterophil. The results
were contrary with (9), who showed
that there were no significant
differences in heterophil percentage
when adding eucalyptus leaves to
Japanese quail diets. The results were
agreed with (31), who showed that
there were no significant differences in
MCV and MCHC, when adding
eucalyptus leaves oil to the drinking
water of broiler chickens. Kaur et al.
(21) observed that when eucalyptus
leaves powder was added to the diets
of laying hens, there were no apparent
changes in MVC, MCH, or MCHC.
Bello (9) demonstrated that feeding
Japanese quail eucalyptus leaves
resulted in a significant increase in
MCV, MCH, and MCHC.

Table 2. The effect of adding different levels of eucalyptus leaves
phenolic extract on some blood parameters of broiler chickens (mean
+ standard error).

Treatment Tl T3 T4 Sig.
Traits
PCV (%) 28.14°+0.73 27.83°+1.58 28.00°+1.15 31.66°+0.33 *
RBC (10°/ml°) 3.24°+0.09 3.20°+0.19 3.23°+0.14 3.68°#0.04 *
Hb (gm/100 ml) 0.38°+0.24 9.27°+0.52 9.33°+0.38 10.55%+0.11 *
MCV (Fi) 86.66+0.18 86.78+0.42 86.71+0.30 85.85+0.06 N.S
MCH (pg/ cell) 28.88+0.06 28.92+0.14 28.90+0.10 28.61+0.02 N.S
MCHC (gm/ L) 33.33+0.00 33.33+0.00 33.33+0.00 33.33+0.00 N.S
Heterophil (H%)  27.69°+2.24 27.29°+1.38 21.67*+1.21 18.99°+351 *
Lymphocytes (L%) 53.33°+1.66 60.66°+1.76 65.33°+1.20 66.66°+1.20
Heterophil 0.52°#0.05 0.44*+0.01 0.33"#0.02 0.28°4+0.05  *
Lymphocytes ratio
(H/L)

*Horizontally different letters there was a significant difference at a significance level of (P<0.05). NS:
no significant differences. T1: control (without addition), T2, T3 and T4 were add 50, 75 and 100 mg/L
of eucalyptus leaves phenolic extract to drinking water, respectively.
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Table (3) indicates a significant
increase (P<0.05) in antioxidant status
indicators. The superoxide dismutase
and glutathione peroxidase activities
were increased in the T2, T3 and T4
compared to the control. Catalase
enzyme activity was significantly
(P<0.05) increased in the T2 compared
to the control. Malondialdehyde was
significantly (P<0.05) decreased in the
T4 compared to control treatment. One
potential reason for these results could
be the high level of antioxidant acting
compounds found in eucalyptus leaves.
Antioxidant enzymes are caused by
phenolic extracts and subsequently
suppress free radicals. Eucalyptus
leaves  contain the  compound
eucalyptol (1,8-cineol), which has the
ability to suppress free radicals and
inhibit the effectiveness of peroxide
hydrogen (32 and 11).

The results of the study agreed with
(28), who found an increase in the

superoxide dismutase activity and a
decrease in the concentration of
malonidedehyde when adding the
essential oil of eucalyptus leaves to the
diet of broiler chickens. The results
agreed with the findings of (24), who
found a significant increase in the
glutathione peroxidase activity of
broiler chickens when adding the
polyphenolic extract of eucalyptus
leaves to the feed. The results of the
current study were contrary with (16),
who showed that there were no

significant  differences in  the
concentration of malondialdehyde
among treatments when add to

Japanese quail diets eucalyptus leaves
powder. The results were contrary with
(24), who found that superoxide
dismutase activity and
malondialdehyde concentration were
not significantly affected when adding
eucalyptus leaves polyphenolic extract
to the broiler chickens diets.

Table 3. The effect of adding different levels of eucalyptus leaves
phenolic extract to drinking water on antioxidant status of broiler
chickens (mean + standard error).

Treatment Tl T2 T3 T4 Sig
Traits .

Superoxide 2.53°+0.33 2.92%+0.35 3.69°+0.22 3.74°+0.24  *
dismutase(umol\L)

Clathione 567.68°+16. 667.99°+53. 699.25°+21. 805.21%+11. *
peroxidase(pumol\L) 24 96 65 19
Catalase(umol\L)  3.89%°+0.01 5.10°+0.13 4.10*+0.81 3.12°+0.48
Malonidedehyde(um  0.66°+0.07 0.60™°+0.06 0.49%°+0.01  0.45°+0.02

ol\L)

*Horizontally different letters there was a significant difference between the coefficients at a
significance level of (P<0.05). T1: control (without addition), T2, T3 and T4 were add 50, 75 and 100
mg/L of eucalyptus leaves phenolic extract to drinking water, respectively.
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Conclusion

It can be concluded that eucalyptus
leaves phenolic extract has the ability
to suppress free radicals. When broiler
chickens were given phenolic extract
from eucalyptus leaves at a
concentration of 100 mg/L in their
drinking water, their productivity
increased. Blood parameters PCV,
RBC, and Hb improved with the use of
phenolic extract from eucalyptus
leaves. Eucalyptus leaves phenolic
extract led to an improvement in the
antioxidant status of broiler chickens.
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