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Table 1- Ingredient and composition of the basal diet used for broiler chicks in different experimental period

(3o)9) sl Sis VY &Sisy WYY S jo) YOI
Ingredients (%) 1-10 days 11-24 days 25-42 days
<y

Corn (CP: 8.5% ME: 3350 keal kg™) 55.04 55.69 59.73
Lge albes

Soybean meal (CP: 44% ME:2230 kcal kg™) 34.99 35.51 31.64
w2l s

Fish meal (CP: 64.2% ME: 2580 kcal kg™) 3.00 1.00 0.00
Lgw (9, _ 276 4.08 193
Soybean oil

Olawd W.lf >

Dicalcium phosphate 1.74 1.58 1.62
Blo dlwg

Oyster shell 116 1.05 1.03
v 0.20 0.20 0.20
Salt

Sty JaSe 0.25 0.25 0.25
Vitamin premix

oo e JaSe 0.25 0.25 0.25
Mineral premix

ossete —Jl o

DL- methionine 0.36 0.27 0.24
LLlg,nle Y -l

L- lysine HCI 0.25 0.12 0.11
Chemical composition

(pSokS ) 5 JB6kS) Lo 5 cogw LB (6551

AME, (kcal kg™ 2950 3050 3150
(30)9) P15 (39

Crude protein (%) 22.00 21.00 19.00
(442)2) ol

Calcium (%) 1.05 0.90 0.85
(223) (o ptwd JiB yiund

Available Phosphorus (%) 0.53 0.45 043
(0 2) Oygste

Methionine (%) 0.37 0.34 0.30
(a0 )3) 0234

Lysine (%) 1.43 1.24 1.09
(033) i + (geits

Methionine+ Cysteine (%) 1.07 0.95 0.86
(32)9) Glbgi 5

Tryptophan (%) 0.31 0.30 0.26
(10,3) O3 0.85 0.80 072

Threonine (%)

bty poribo pyeS o A ks pS ea YR8« mn 25 luo ¥+ ecsgy p S oo VWM coml S o Yove s (53Kin p,S o YAFA- 2 Jalld idas Slga 5 (inelizg JoSio p Sk yn |
@5k YAV By ooling oS oo ¥+ Ba palisg p Sl Voo B comslizg oS i Ar e K3 palisg 05 (eo VFF o+ B (oliyg AU Ao e D3 aliyy U ¥ o A
ke £10 BHT (o5 ¥Foovet Wl s oS o T igm o5 ko # Big sling o5 s ¥+ By cslig S sko VWV B sl 25 o VWM By (pling
! Each kg of vitamin and mineral premix provided the following: Manganese 39680 mg, Iron 20000 mg, Zinc 33880 mg, Copper
4000 mg, lodine 396 mg, Selenium 80 mg, vitamin A 3600000 IU, vitamin D3 800000 IU, vitamin E 14400 mg, vitamin K; 800 mg,
vitamin B; 700 mg, vitamin B, 2640 mg, vitamin B; 3920 mg, vitamin Bs 11880 mg, vitamin B6 1176 mg, vitamin B9 400 mg,
vitamin B12 6 mg, Biotin 40 mg, Choline chloride 400000 mg, B.H.T. 400 mg.
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Table 2- Effect of herbal extracts on feed intake of broilers in the different periods (g)*

o)lo.5 okl ) sl 0,90 IS
Treatments Starter (1-10)  Grower (11-24)  Finisher (25-42)  Total period (1-42)
el 289.29° 861.36 2887.87 4038.52
Control
(PSShS )3 p 5 o 0+ ) Siiser 3l ab

L 270.92 822.40 2932.50 4025.81
Antibiotic (500 mg kg™)

LS slooylas bylse )5 s .

(AL el byt p 555 2 5 ke © 275.93% 774.11 2922.28 3972.33
50 mg kg™ mixture of herbal extract
2L sbojlas bglses p)Sols )3 )5 (o V- -
100 mg kg™ mixture of herbal 261.37° 803.67 2803.20 3868.24
extract
2L sbojlas bglsee p)Sols )3 )5 (Lo Ve -
200 mg kg™ mixture of herbal 267.73* 878.47 2965.93 4112.14
extract
SEM 6.252 41.833 102.537 92.262
P-value 0.043 0.425 0.829 0.456

(P<e1o0) 35yl SaSe b ol sine B aliin pé Gg o b gty (slo Sl
! Means within same column with different superscripts differ (P<0.05).
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Table 3- Effect of herbal extracts on weight gain of broilers in the different periods (g)*

Lo onjlel ) b 0,99 JS
Treatments Starter (1-10)  Grower (11-24)  Finisher (25-42)  Total period (1-42)
ald 192.87 455.02 1367.90° 2015.79°
Control
(PS5 52 S e 07 +) Sigm 5 b be

. 186.62 520.01 1377.33 2083.97
Antibiotic (500 mg kg™)

LS sloo,lac bglso o5 S o 0

(P sleolas bsbo p,59k5 2 5 e B 178.61 482.49 1473.83° 213493
50 mg kg™ mixture of herbal extract
B slaojlas blse pSolS )3 )5 oo Ve
100 mg kg'1 mixture of herbal 175.87 523.21 1514.46° 2213.55
extract
B slaojlas blse pSolS )3 )5 oo ¥
200 mg kg'1 mixture of herbal 179.47 489.24 1486.50° 2155.22%
extract
SEM 4.163 22.450 21.903 24.368
P-value 0.065 0.228 0.0005 0.0005

(P<e100) 35yl SoaS b ol sine B aliin pé Gy o b gty sl Sl

! Means within same column with different superscripts differ (P<0.05).
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Table 4- Effect of herbal extracts on feed conversion ratio of broilers in the different periods (g g™*)*

) bl 0390 JS
Grower (11-24) Finisher (25-42) Total period (1-42)

o3 ol
Treatments Starter (1-10)
als
1.50

Control
(PS5 52 S e 07 +) Sigme 5 145

S I .
Antibiotic (500 mg kg™)
B Glolas byl pSolS 3 5 e 0 154
50 mg kg™ mixture of herbal extract '
LS slaojlas blse pSolS )3 )5 oo Ve
100 mg kg™ mixture of herbal 1.48
extract
LS sloojlas bl pS5lS )3 )5 o Ve +
200 mg kg™ mixture of herbal 1.49
extract
SEM 0.030
P-value 0.341

1.89 2.11 2.00°?
1.60 2.14 1.93%
1.64 1.98 1.87%®
153 1.85 1.74°
1.79 1.99 1.91%
0.087 0.082 0.053
0.065 0.152 0.049

(P<e1o0) 35l SaSe b ol ine B aliin pé Gy b gty (slo Sl

! Means within same column with different superscripts differ (P<0.05).
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sl e dlef] slaless 13U Cov b S (o5
g Voo e 01 il layles ;3 55 55 pyw HDL cdale
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Table 5- Effect of herbal extracts on carcass characteristics of broilers (%)*

b )les sy s bl L
Treatments Carcass Breast Thighs Wings
Aal b b
63.92 22.05 18.76 5.69

Control

s S o B-+) g 51
(P54 2 p Sk O) oot 64.78 22.75% 17.63 6.07°
Antibiotic (500 mg kg™)

LS cclooylas Lgke p,5 S Lo B
(A sloolas bybo p,Tol 2 5 e 64.31 23.96% 18.58 6.76%
50 mg kg™ mixture of herbal extract
LS sleojlas bglsio p55lS )3 )5 e Ve
100 mg kg™ mixture of herbal 65.29 25.87° 18.19 7.13°
extract
BLS sboylas blses p)Sols 3 )5 (Lo Ve -
200 mg kg™ mixture of herbal 65.52 24.16® 18.86 6.73%
extract
SEM 0.987 0.903 0.612 0.309
P-value 0.824 0.045 0.617 0.020

P 0) 15yl S0S5 b (s st BT o pd Bgya by (gt slapuSile”

! Means within same column with different superscripts differ (P<0.05).
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Table 6- Effect of herbal extracts on serum lipids of broilers (mg dI'%)*

oles Jouls eels 53 HDL' Lol
Treatments Cholesterol Triglyceride
Aol a b

171.03 41.06 66.33 57.66
Control

s § Lo 0o ) Ko ol
(P55 2 25 e B S 2 128.70° 38.23 72.00® 58.33
Antibiotic (500 mg kg™)
LS sloo,lac bglses p,5 § Lo de

(AL slhoas ol p ol 2 5 e 138.60° 49.00 89.66° 59.00
50 mg kg™ mixture of herbal extract
LS sloojlas bglse p S5l )3 )5 o )2+
100 mg kg™ mixture of herbal 137.46" 46.40 89.44° 54.66
extract
LS sloojlas bglse p S5l )3 )5 o Ve +
200 mg kg™ mixture of herbal 150.43% 44.70 88.33° 55.00
extract
SEM 6.532 2.791 4,587 4.564
P-value 0.003 0.101 0.005 0.941

P 0) 15yl 0385 b (s st BT o pd By by (gt slapuSile”
! Means within same column with different superscripts differ (P<0.05).

(3 0 S ke) (a5 st o5 e sacdplie o) LS ojlas 1=V Jgan
Table 7- Effect of herbal extracts on serum metabolites of broilers (mg dI™)

b )los ool osslS S5 OBen 09 Odels
Treatments Albumin Creatinine Glucose Protein Urea Globulin
L 1.20° 0.34 195.99 3.22° 3.25° 2.02°
Control

s S o 00 ) S 3l
(551 22 p5 ke B+) S 52 1.39% 0.38 190.03 4.18° 2.60° 2.78°
Antibiotic (500 mg kg™)

LS (cboojlas bglss p,5 § Lo 0
(P cstaoslas bybe £ 5515 2 05 e 1528 0.40 226.24 4.07° 4.15° 2.55°
50 mg kg™ mixture of herbal extract
LS sloojlas bl p)SolS )3 )5 o V- +
100 mg kg'l mixture of herbal 1.33% 0.35 217.66 3.95% 3.23° 2.62°
extract
AL glaojlas bl p55LS )5 )5 Lo e
200 mg kg™ mixture of herbal 1.32% 0.36 211.49 3.54% 4.31° 2.12%
extract
SEM 0.062 0.018 9.196 0.157 0.223 0.122
P-value 0.036 0.151 0.072 0.003 0.0008 0.002

(P<e1o0) 35l SuaS b ol sinn S aliin pé Gy b iy (sl Sl
! Means within same column with different superscripts differ (P<0.05).

1- Low density lipoprotein
2- High density lipoprotein
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Table 8- Effect of herbal extracts on serum enzymes activity of broilers (mg dI™%)*

Lo lows il el Sljbusl il gl VT bt T b5y LS
Treatments AST ALT ALP LDH
L\z
= 396.16° 6.00 3449.33 6976.00
Control
s § o 0 +) Sisgm 5]
(P 2 Sk O ) S 325.10% 8.00 2933.66 5383.66
Antibiotic (500 mg kg™)
LS sloo,las bols g 5 b
GBS slaolas byl p TolS 2 5 ke 310.70% 8.33 4139.66 5863.66
50 mg kg™ mixture of herbal extract
LS slao,lac bols g s Yoo
(Al slrolar bsle )55 2 S ke 302.80" 7.66 3346.00 5642.33
100 mg kg™ mixture of herbal extract
LS lao,lac Lol g g Yoo
GRS slrolar bsle p)S5lS 2 Sk 330.76% 7.00 3956.66 5228.66
200 mg kg™ mixture of herbal extract
SEM 21.251 0.596 291588 618.638
P-value 0.048 0.095 0.065 0.333

(P10 0) 53 s b 6yl ine O] aliia pé gy b gty oSl
! Means within same column with different superscripts differ (P<0.05).
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Introduction In view of rising concerns on the extensive use of antibiotics in animal production, there is an
increasing interest for developing alternative disease control strategy to enhance animal health and to reduce the
use of antimicrobials. One promising new possibility to achieve this goal is the use of natural foods and herbal
products to enhance feed efficiency, gut health, and innate immunity. In clinical medicine, plant-derived
products are increasingly being used as feed supplements to enhance immunity to diseases and cancers. Among
these products, the dietary effects of the mixture of three plant derived phytochemicals, carvacrol,
cinnamaldehyde, and Capsicum oleoresin as anti-bacterial and anti-fungal agents have been reported. Carvacrol
is a component of numerous aromatic plants, such as Origanum vulgare, thyme, and wild bergamot. The anti-
microbial functions of these herbs are associated with carvacrol since carvacrol vapour has been shown to inhibit
Salmonella growth in chickens. Cinnamaldehyde is a constituent of cinnamon and widely applied as flavoring. It
has been proven to have strong anti-bacterial activity against Escherichia coli, Pseudomonas aeruginosa,
Enterococcus faecalis, Staphylococcus aureus, Staphylococcus epidermidis, methicillin-resistant Staphylococcus
aureus (MRSA), Klebsiella pneumoniae, Salmonella sp., and Vibrio parahemolyticus. Capsicum oleoresin,
prepared by organic extraction of pepper fruits, contains anti-bacterial activity. It contains the pungent principles,
capsicin which has effects on the resistance to Salmonella enteritidis infection by altering pH and histological
changes.

Materials and Methods In this study, 160 Ross 308 male broiler chicks were allocated in a completely
randomized design with 5 treatments, 4 replicates of 8 chicks in each replicate for 42 days. Treatments contained
1 level of oxytetracycline antibiotic and 3 levels of extract supplementation (50, 100 and 200 mg/kg of feed).
The rearing and management conditions were equal for all groups. Experimental diets were formulated to meet
the nutrients requirements of the Ross broiler chicks. Chicks had full access to feed and water during the
experimental period. Performance parameter such as body weight gain, feed intake and feed conversion ratio
were recorded at 1-10, 11-24 and 25-42 d of age for each replicate. At the end of the experiment, two birds of
each replicate were slaughtered and blood was collected to determine hematological parameters, and carcass
characteristics were analyzed.

Results and Discussion Based on the results, in 1-10 d period supplementing the broiler diet with 100 mg/kg
herbal extracts decreased significantly feed intake (P<0.05). Herbal extracts significantly increased body weight
gain of broiler chickens (P<0.05). Feed conversion ratio of the chicks fed 100 g/ton of herbal extracts were
decreased significantly compared to control treatments (P<0.05). The relative weight of breasts and wings
influenced by 100 grams per ton of herbal extracts supplement significantly increased (P<0.05). Blood
cholesterol of broiler chickens decreased in treatment containing 50 and 100 g/ton of herbal extracts, also blood
serum concentrations of HDL by use of all levels of plant extracts significantly increased (P<0.05). The
concentration of the enzyme AST influenced by 100 g/ton of herbal extracts significantly decreased (P<0.05).
The results obtained in the present study confirmed the stimulating growth and efficiency effect of the mixture of
carvacrol, cinnamaldehyde, and capsicum oleoresin. Another study showed the effects of dietary oregano
essential oil on live chickens performance where it improved the FCR significantly as compared with control
chickens and birds fed the oregano oil diet consumed significantly less feed compared to controls from 21 to 42
d of age. It was reported that broiler chickens fed with herb extract had higher breast weight compared to control
group. Contrary to our findings, another researches showed that supplementation of combination of two herb
extracts had no effect on carcass characteristics.
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The positive change, that is increase in feed efficiency, is in agreement with the ability of spices and mixtures
of spices to increase bile secretion, activity of the pancreatic, and brush border enzymes. The positive impact on
poultry production of the used herbal compound in the present investigation could be attributed to its antioxidant
activity, enhancing digestibility by stimulating endogenous enzyme activity and facilitating nitrogen absorption
and/or its anti-microbial activities as essential oils.

Conclusions The results obtained from this study showed that use of 100 g/ton of mix herbal extracts
supplement could have beneficial effects on performance, carcass characteristics, blood lipids and serum
enzymes of broiler chickens.
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