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Table 1- Ingredients and the nutrient composition of the basal diets

(3 59) £l (S350 V1) el (Koo M\ -TE) iy (S, YomtY) Sl
Ingredients (%) Starter (1-10 d) Grower (11-24 d) Finisher (25-42 d)
S 61.22 51.50 39.98
Corn
S 0 15 30
Wheat
(dam 508 8 ) L sow 4llaS 33.44 28.54 24.61
Soy meal (44%)
L e, 0.38 0.86 1.75
Soy oil
el K s 1.99 1.48 1.2
Dicalcium phosphate
ol < < 1.36 1.22 1.25
Calcium bicarbonate
alaks S 0.39 0.38 0.33
Salt
el s oS 0.25 0.25 2.5
Vitamin permix?
e JS 0.25 0.25 2.5
Mineral permix?
o e Jls 0.32 0.23 0.17
DL-methionine
LK 5 aaa oyl I 0.40 0.40 0.17
L- lysine HCL
(30 59) (5300 3 9o casS 5
Nutrient composition (%)

I olie g3 2850 2900 2950
ME (Kcal/kg)
PN PRe 21 19.33 18
Crude protein
ool 1.35 1.14 0.98
Lys
Ot gk 0.67 0.55 0.46
Met
O gie 1.01 0.87 0.77
Met+cys
g 0.85 0.78 0.71
Threonine
5T 1.40 1.21 1.10
Arginine
oall 0.99 0.87 0.73

Valine
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yaas! 1.46 1.28 1.15
Luecine
e s g0l 0.87 0.79 0.72
Isoluecine
Slsin 5 0.21 0.17 0.15
Tryptophane

K< 0.99 0.83 0.78
Calcium
Coiens Ll i 0.47 0.41 0.39
Available phosphate
e 0.17 0.16 0.16
Sodium
aealiy 0.86 0.73 0.61
Potassium
UK 0.35 0.31 0.27
Chlorine
ol — 058 Jobas 213.86 202.45 186.32
DCAD (meq/kg)
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Provides per kg of vitamin permix: Vitamin A 3600000 IU, Vitamin D3 800000 IU, vitamin E 7200 1U, vitamin ks 800
IU, Vitamin B¢ 2640 mg, Pantothenic acid 4000mg, nicotinic acid 12000mg, niacin 1200mg, folic acid 6mg, biotin 720
mg, choline chloride 100000 mg, antioxidant 40000mg.

2Provides per kg of mineral premix: Manganese 40000mg, iron 20000mg, copper 4000mg, iodine 400mg, selenium 80mg,

zinc 33880myg, choline chloride 100000 mg.
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Table 2- Approximate analysis of
eucalyptus leafs powder

land oS 5 K x|
Chemical composition Percent

Kaa subs 93.7+2.3

Dry matter

NEQRN- PR 9.4+0.18

Crude protein

NEQ 5.4+0.09

Crude fat

NEQEWE 6.3+0.07

Crude fiber

&“L& 1 S 7.9+0.12

Crude ash
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Table3- wffects of different of levels of eucalyptus leaf powder on performance of broilers in different ages

L;J‘ﬂt‘“)i sla "})g aals

Experimental groups control

(253 usinallS) S5 Ha s P-value SEM

0.25

0.5 0.75 1

Glso 0oy il
Daily weight gain (g)
S350V 11.21 20.49

1-10d
S350 TE1 51.10 52.42

11-24d
Sos0 EY-Yo 81.84 84.35

25-42d
ESTERA 57.14 58.51

1-42 d
Glheo Shsa B uas
Daily feed intake (g)
So0 V) 31.36 31.15

1-10d
PSTEALIAN 81.56 81.36

11-24d
Siso EY-Yo 158.97 163.18

25-42d

SO0 €Y 102.78 104.47
1-42d

2he Joas s
Feed conversion ratio

Soes V) 1.49 1.52
1-10d

550 YEI 1.59 1.55
11-24d

Soss EY-Yo 1.94 1.93
25-42 d

S550 €Y7 1.80 1.79
1-42d

21.12 20.53 21.02 0.754 0.193

51.77 51.26 51.95 0.652 0.289

86.23 84.68 88.23 0.313 0.956

59.24 58.57 60.13 0.196 0.408

31.55 30.41 32.38 0.332 +0.29

80.59 79.64 83.16 0.716 0.759

159.04 158.96  162.60 0.779 1.361

102.54 101.91 105.78 0471 0.731

1.50 1.48 1.55 0.778 0.701

1.56 1.55 1.60 0.378 0.011

1.85 1.88 1.85 0.654 0.029

1.73 1.75 1.76 0.795 0.018
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Table 4- Effect of experimental treatments on relative weights of carcass components (percent of live
weight) in broilers chicks

smbesT slasy < wy b ol Gaw Ghudbgae poa oSl aS saadllyl
Expeimental groups ~ Carcass heart thigh  breast abdominal fat  gizzard liver  pancreas
sl 61.02 061 19.81 2145 1.06 2.30 2.29 0.28
control
ou i€l o 0 - /Y0
0.25% of eucalyptus 60.34 067 2054 20.87 1.01 2.31 2.23 0.21
leaf powder
orsplSlaess o ey s 070 1856 2214 1.00 236 236 023
0. 5% of eucalyptus
osllSl s Vo 61.85 0.63 19.95 21.67 1.15 2.34 2.35 0.22
0.75% of eucalyptus
o spll nm ) 61.11 024 19.22 20.32 1.32 2.13 2.31 0.24
1% of eucalyptus
SEM 0.47 0.017 0.890 1.160 0.051 0.053 0.034 0.011
P-value 0.706 0380 0.352 0.431 0.190 0.708 0.764 0.853

Jlaial mlacs P-value da Sl o5l sUaa :SEM
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Table 5- Effect of experimental treatments on immune parameters in broiler chicks

(853 035 3l e s9) 52858 (slaghss)
Lymphoid organs (percent of live
weight)

2iw S e 8 slad sl
smbesl slas < Sheep red blood cell (SRBC)

Expeimental groups

Job  Gusmwnl Gus puses Sis0 YV STV
spleen bursa of fabricius  thymus 27 d of age 37 d of age
— 0.17 0.08 0.27 3.530 3.85¢
control
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Abstract

Introduction: Recently, many countries tended to minimize or prohibit the chemical components for
their deleterious side effects on both animals and human. So, it is important to use natural promoters.
Herbs and its by products were found to have useful effects, e.g., antioxidant, growth promoters
(Habibi et al. 2014), Immunostimulants (Habibi et al., 2016) tonics, antiparasitic, anti-bacterial,
carminative, anti-fungial, anti-microbial and antiseptic (Jafarnia et al. 2007). Medicinal plant
competes with the synthetic drugs. (Habibi et al. 2014). Eucalyptus (Eucalyptus globulus) of the
Myrtaceae family is an important medical herb in world and has antioxidant, anticholestrol and
antimicrobial properties (Jafarnia et al. 2007). Eucalyptus leaves used to produce essential oil.
Essential oil of eucalyptus leaves contain effective compounds such as 1,8 cineol, Limonene, o-
Cymene and a-pinene, that main composition of its is eucalyptol (1,8 Cineole). constituting the 60—
90%, that has been reported to inhibit the production and synthesis of tumour necrosis
factor-o. (TNF-a), interleukin-1B (IL-1PB), leukotriene B4, and thromboxane B2 in human blood
monocytes (Serafino et al. 2008). Eucalyptus essential oil proved to be able to implement innate-cell
mediated, humoral immune response and have a potent immunomodulatory effect in chickens
(Awaad et al. 2010). This study was conducted to investigate the effects of different levels of
eucalyptus (Eucalyptus globules) leaf powder on performance, carcass characteristics and immune
response of broiler chicks.

Material and methods: A total of 240 one day male broiler chicks (Ross-308) provided by a local
commercial hatchery were randomly allocated to one of the 5 experimental treatments. Each
treatment condition consisted of 4 replicate pens with 12 birds each. Experimental treatments
included: Control (corn-soy meal based diet) and treatments containing diets supplemented with 0.25,
0.5, 0.75 and 1 percent of eucalyptus leaf powder. The composition of the basal diets is presented in
Table 1. Chicks were provided with ad libitum access to water and feed. The birds were reared on
concrete flooring covered with wood shavings as litter material. The body weight and feed
consumption of the birds were recorded at 10, 24 and 42 days of experiment period. Two birds per
each replicate were randomly selected and then slaughtered. Organs were removed and weighed from
each bird. Weight of the organs were expressed as a percentage of live body weight. The SRBC (sheep
red blood cell) test was performed to quantify the specific antibody titre for injection of SRBC, at
first 30cc of phosphate buffered saline (PBS) solution with 10cc of SRBC completely mixed and 0.2
cc of the obtained solution drawn into the syringe was injected into the breast muscle 4 bird per
treatment in 20 and 30 days of age. Whole sheep blood collected in solution was washed three times
in PBS with pH=7.4 and diluted in PBS to 25 %. Therefore, 7 days after each sensitization (27 and
37 days) were bled for assessing haemagglutination (HA) titre against SRBC by using freshly
prepared one percent SRBC. The test serum (25ul) was serially diluted 1:2 with PBS in microtiter
plates. After dilution, 25 ul of 1 % SRBC was added to each well and mixed. The plate was incubated
at 37°C for 1 hour and haemagglutination titre was expressed as the log2 of the reciprocal of the
highest dilution showing 100 percent agglutination (Yamuna and Thangavel 2011). All data were
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analyzed according to GLM procedure of SAS (SAS Institute, 2004), version 9.1. The Duncan’s
Multiple Range Test was used to compare means when significant effects (P < 0.05) were detected
by analysis of variance.

Results and discussion: Experimental treatments had no effects (P>0.05) on the amounts of weight
gain, feed intake and feed conversion ratio (Table 3). There was no significant difference between
treatments in carcass characteristics and relative weight of immune organs at 42 days of age (P>0.05).
This results were in agreement with Yaghoobzadeh et al (2004) who observed an non significant
improvement in the body weight gain of chicks fed diets supplemented with eucalyptus powder and
its by products, however carcass traits relative weight was not affected by the inclusion of eucalyptus
in the diet. Also, Koopaie et al (2011) reported that eucalyptus essential oil has positively influenced
growth performance in broilers. Birds were received 0.5% of eucalyptus leaf powder, had highest
antibody concentration versus sheep red blood cells (SRBC) and its difference was significant with
control group (P<0.05). But, there had no significant difference between experimental groups and
control group regarding SRBC at 27 days of age (P>0.05). At 37 days of age, treatments contained
0.5, 0.75 and 1% of eucalyptus leaf powder, had higher antibody concentration than control group
(P<0.05). Kopaei molk et al (2011) stated that supplemention of 200 mg/kg essential oil of eucalyptus
leaves in broilers significantly increased Y and M immunoglobulins versus SRBC antigen. Karimi et
al (2015) reported highest antibody titer to SRBC was observed in group containing of eucalyptus
extract in compared with birds were recieved yarrow, Iranian caraway, garlic and licorice extracts.
Sadlon et al (2010) stated that eucalyptus, activity of phagocytes and increased monocyte count and
decreased nucleus transcription factor and interleukins 4 and 6 in the presence of inflammation in the
body, also these researchers reported that 1,8 cineol (major component of eucalyptus essential oil)
could be increased the secretion of cytokines. It has been stated that 1, 8 cineole composition has
antioxidant activity, which could be reduce free radicals produced in the body (Misharina et al. 2009),
that antioxidants can help to strengthen body immune system (Burton at al. 1977).

Conclusions: Results of the present study indicated that usage of eucalyptus leaf powder in 0.5
percent concentration, caused improvement and reinforcement immune response, however had no
significant effect on performance and carcass traits of broiler chicks.
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