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Table 1- Ingredient and composition of the diets for broiler chicks

(%) <155 0061 5, 24511 54, 42525 ;4,
Ingredients (%) days 1-10 days 11-24 days 25-42
2 52 58.2 54.14
Corn
PS5 - - 10
Wheat
(44) g dlos
- g 34.74 30.75 25
Soybean meal (44)
2L 089, 4 3 3
Vegetable oil
i S 52 1.55 1.33 1.2
Dicalcium phosphate
el S 1.22 0.97 0.97
Calcium carbonate
wole )35 2
Fish meal L5 L5
osgie Jl 6
DL- Methionine 037 026 023
S g,0le 5 I
0.3 0.16 1
L- lysine HCI 015
-~ 0.32 0.33 0.31
Salt
1
Tp Ay
Rice shell 3 3 3
(e Slge g (daalivg JoSo 05 05 05
Vitamin- Mineral premix?
Chemical composition
(pS5kS > s HES) Sl g g S5 (53]
N - ; 2925 2942 3001
AME, (kcal/kg)
(10)3) pB- (g
==9% 21.30 19.60 17.85
Crude protein (%)
(M)ﬁ) o3
- 1.38 1.17 1.02
Lysine (%)
(20)9) g
o9 0.70 0.57 0.52
Methionine (%)
(1) oo+ i
s w9 1.03 0.89 0.81
Methionine+ Cysteine (%)
(M)ﬁ) relS
[ 1.02 0.84 .
Calcium (%) 080
(s0s3) o815 i
. 0.48 0.42 0.39
Available Phosphorus (%)
(M)ﬁ) o
o 0.15 0.15 0.15
Sodium (%)
(s09) 20 Sl 3.28 2.91 2.85

Linoleic acid (%)

g Ay SRl e e gsau
'Different levels of Origanum vulgare were substituted with rice shell.
2 Each kg of vitamin premix provided the following: vitamin A 4400000 IU, vitamin D 72000 1U, vitamin E 14400 mg, vitamin K
2000 mg, cobalamine 640 mg, thiamin 612 mg, riboflavin 3000 mg, pantothenic acid 4896 mg, niacin 12160 mg, pyridoxine 612 mg,
biotin 2000 mg and choline chloride 260 gr. Each kg of mineral premix provided the following: Mn 64.5 gr, Zn 33.8 gr, Fe 100 gr,
Cu 8gr, 1640 mg, Co 190 mg and Se 8 gr.
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Table 2- Effect of different levels of Origanum vulgare powder and extract and virginiamycin on growth performance of broiler

chicks®
Lo o5b 1% 2% 3% 150 mg/k 250 350 mg/k - .
=02 control Y8 mgikg Y8 viginiamycin  SEM  P-value
Age powder  powder powder extract extract extract
(o osinlp)3) Slyss Gy
Feed intake (gr/bird/day)
1-10 20.7° 20.6™ 20.4% 20.1° 20.6™ 20.5% 20.4% 21.0° 0.28 0.001
11-24 60.4% 59.6%¢ 57.8" 57.0° 59.1%¢ 58.7%¢ 58.0" 61.5% 1.87 0.034
25-42 141.7° 143.4° 135.9% 123.1° 139.4° 137.6° 135.8% 137.0° 8.61 0.032
1-42 85.7 83.8 83.3 80.1 83.5 83.5 83.1 85.8 3.79 0.182
Gosfosind 2,3) cijs il
Weight gain (gr/bird/day)
1-10 15.6“ 16.3%¢ 15.6“ 14.9° 15.8°¢ 15.8°% 16.6® 17.0° 0.7 0.005
11-24 41.2°¢ 45.8% 45.3% 39.4° 43.6%° 43.6%° 46.8% 47.2° 3.53 0.048
25-42 67.9%¢ 72.7% 71.5% 61.8° 70.9 72.0% 74.6° 72.7% 5.19 0.012
1-42 46.2° 49.7° 49.2° 42.8° 47.2° 48.9% 51.1° 50.5° 2.95 0.001
e b e
Feed conversion ratio
1-10 1.32% 1.26% 1.3% 1.34° 1.31%® 1.29%® 1.23° 1.23° 0.05 0.038
11-24 1.47 1.30 1.28 1.45 1.35 1.34 1.23 1.30 0.11 0.139
25-42 2.08 1.97 1.90 1.99 1.96 1.91 1.86 1.88 0.13 0.221
1-42 1.85°% 1.68° 1.70° 1.89° 1.73° 1.70° 1.63° 1.69° 0.09 0.001

(PLOI0B) sitm Jls ime ST (el aslito s gy b iy, yo (o Silyo’

YMeans within the same row with different superscripts differ significantly (P<0.05).
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Table 3- Effect of different levels of Origanum vulgare powder and extract and virginiamycin on blood metabolites at 42 days of age

. Tri 1 P Alkaline . .
Lo Glucose glyceride Cholesterol HDL LDL phosphatase Albumin Protein
Treatments (mgah OV (o) (mga) (o) PO (arld)  (ar/)
aald 214 99 117 67 33 6985 153 2.40
control
Py de ] 223 98 119 64 35 4470 1.56 2.56
1% powder
P 402 230 107 118 68 28 4263 1.80 2.83
2% powder
P 203 209 82 102 56 29 5185 1.76 2.90
3% powder
. Solsla 5 Ll

shas 5okl 5 el 50 195 85 99 59 30 3407 1.96 3.20
150 mg/kg extract

olas pS5kslp 5 o 250 222 102 102 63 21 6046 1.43 2.40
250 mg/kg extract

ez 5okl 5 ke 350 236 97 139 67 33 4563 1.83 2.90
350 mg/kg extract

v‘“‘”L"L‘“’)” 211 81 116 69 31 5084 1.60 2.63
virginiamycin

SEM 18.88 26.95 19.46 6.36 11.96 24562 0.23 0.41
p-value 0.151 0.943 0.214 0.154 0.059 0.756 0.052 0.220

'High density lipoprotein
2 Low density lipoprotein

_ . T
Vb JBs b 59 pgnd
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Table 4- Effect of different levels of Origanum vulgare powder and extract and virginiamycin on the relative weight of different
organs and carcass traits at 42 days of age (% of live weight)

oo asy A ) It &S sh on O
Treatments Carcass Breast Thighs Heart Liver Abdominal fat Gizzard
el 65.0 238 15.8 0.45 2.41 1.92 1.62
control

Py dep ] 64.5 24.2 17.1 0.47 2.47 1.75 1.60
1% powder

P 402 64.1 19.4 18.1 0.54 2.39 1.63 1.56
2% powder

P 203 62.0 20.1 17.2 0.55 2.57 1.50 1.52
3% powder

ez p 5okl 5 150 64.6 215 16.9 0.53 2.22 1.35 1.45
150 mg/kg extract

olas pS5kslp 5 Lo 250 62.5 20.0 17.2 0.44 2.35 1.55 1.64
250 mg/kg extract

olas pS5kslp 5 Lo 350 62.2 22.7 15.8 0.44 2.43 1.77 1.57
350 mg/kg extract

v‘“‘”L"L‘“’)” 64.1 23.8 17.3 0.46 2.42 0.95 1.50
virginiamycin

SEM 2.23 273 1.07 0.07 0.28 0.61 0.14
P-value 0.606 0.115 0.096 0.326  0.947 0.717 0.851

(28) o LSan g pua¥ Jlo lgic a.3,l5 oo p)5 (sloo S
] s 6yt ool st p5 (el L 48 Wy L
A5l (e )5 (6l (68 & Cand (S SLS 5 g Shgpe
102 5 1) Ghgomipe (3938 4w (o oL gl &S elailen
Camols ly s & (o)las p)SolS 3 5 e 350 5 105
N oo a5 B8 b p 8 S Cuner (R sl (9S00 15
0938l ol oS )3 AL aylass pl )3 3 )Sas dgug Jelge
09)5 & Copnd e ool giSY Cupmo 0 (25 M8 U g5y
Cmar o sine LS s ool Ll ol s amls
1y 039; (2550 sl S Loy g T o5 00,8 JrsligisY
S9te ey e Uheiye g do 3 B e )3 e e ialS
o 5 90,5 ol 3 )Slas )3 (0390 b JowligiSY Cunex
Byran iall e 4 olS ol GV o ) oolinal s (0 sl

sl o33 1,5 135 o | 5, Slae S]yg5

oyl35 (19) ohLsen 5 il (islojl ol s 2l 5

b Sl J5 ol 02 @ (592550 0)las (139581 & 38
T sy
5 J9S1LS 5 Jgmess 45 ooy (Lt liiod amd (o lals
1o &Sl gl (29550 9 oagl eill 10 39290 A5 lelizes
Al o pyaygncs s Fgalls 5 (ISlud il 5o (25T
Gt 5 o958l 10 (5,135 (38) Lo 5 pasige (22)
Olje 4 gl 9 925y jl o 4 (LS il ()b
o> BB o>y 2S5 LS )3 pp S 1w 250 5125
3039y (9,50 Copror S 5 3yl el ClinlgipnS'sS
Cdld ol Lo iShyduder 9 gl gSY oo G138l 52 b
e i Jole Lol jobo 4 Lo uilsl (g)See 05

1 - Escherichia coli
2 -Clostridium perfringens
3-Salmonella typhimurium
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Table 5- Effect of different levels of Origanum vulgare powder and extract and virginiamycin on the ileal microflora at 42 days of

age (log;o CFU/g)*
o Lo o JuligiSy e 5 S
Treatments Lactobacilli Coliforms
wls 7.07® 7.17°
control
Py oy ] 6.15% 4.71°
1% powder
VY 6.96° 5.35°
2% powder
JRTRR 7.80% 6.99%
3% powder
oyl pSoksTp 5 La150 6.86™ 6.22%
150 mg/kg extract
olas p S5kl 5 e 250 7.01® 5.86%
250 mg/kg extract
syl p5oksTp 5 e 350 7.17% 5.24°
350 mg/kg extract
Oralolisr g 5.84¢ 5.69%
virginiamycin
SEM 0.68 1.06
P-value 0.001 0.023

(P<O/0B) sitm 5 e ST (el slito s By > b cysis > (cloySilio

YMeans within the same column with different superscripts differ significantly (P<0.05).

L4 ams o (ol ]) €S os 4 jp Jsb Cannd ()l dna
02938l ol e 3 1053l codllas 5dos (o @l
alid 09,5 4 Comas i Jole (pl 2 (g BB 5L o920 50
bl ol @l L alie (1) o))lSen g 550 (pale 2l s
(Usgx550 0 550 03L) JsS1)85 5 Jgass 31 eolatil 08" ()15
S5 slodrs 0y 3 p)55kS S ke 1005200 50
9 Rl (ol dxe yob 4 pgigis g el 3 1) by Jsbo
s b S b BN jp 2)e 2 )P 16
4 LS po 5 (09 el (b8 Sl oalisl (26) o Kan
matude pSU (LbgSa g op )3 (29)h (LS JeSe &g
bl S S Bes g jn Jsb »

5 Salo « Sl 039y (G580 1t Sipn Bl b 350 0
JoSo b oad w5 (1895 sladage 128 (5))38 (B1) o Ko
Cod $ 5505 S )S 305 9 jp Jsb comrealobir o9 Sign ]
aS 1ol lis (32) o)) Sen 5 gl Lo aszily by jlows plos 4
P b Slpd gy oy 4 A5 S e Sige Bl (959 L
Lojy o2 9 €5 )y ,Slas 3 2580 oo 42 talesl LY
p3b adlhe )3 23l il S Ges g Gl s & S
Gl g S ae il s Sise 1l 5 olial 35
dgre Cle g 3 Wl (o0 dSUD S Bes @ jp Jobo Cons
8l yge Sgn (T loss 53 5 Sles

P935 sLoR SIS

o> psigs5 slojy S59s8re p slale] sloless 30
Sl oad (51556 0jlos Jsiz 10 (55942 o 3 135S
U oS 03g) slajp (o) odd adule Jgio )3 & pshailen
L oacd dudss o5us p (P>0/05) 8,55 51,8 aiulojl (clao pus
s Jsbo oy b2 p0 0)las p,SlS” )3 p .5 o 150
Opleliier g Sgm 5l waald (sloog T L duslis y> &5 izl
Sy ()l>tme gl i hgoxpe 29 chiss pola s
nld (sLaog, S s byje Cup S Goe ony-5e5 (P<0/01)
olas p)S9LS 53 £, 5 Ao 390 5 ol o9 Sgaa sl
PSS )3 £35S e 150 09,5 Ly alio 5 o8 551 oo 0
(PO/01) 1ol ot |y 613 sino NS o250 0)lsac
Sismil slylog 0 Cp)S Gos a5y Job Cud
2 hsiye oluas £S5 3 £S5 e 380 g slelbir 9
Ebixe s9b & agye g 03 2 5 1 (o las L auglio
(P<O/0L) 55,

38l (e e (SIS 29yl (LS 3)90 )
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Table 6- Effect of different levels of Origanum vulgare powder and extract and virginiamycin on the jejunal morphology at 42
days of age (micrometer)*

Lo inJse inoee S S Bes S )S Goe in Job
Treatments Villus height Villus width Crypt depth Villus height: crypt depth
o 1357 181 138" 9.77"
control

Py de ] 1348" 179 143® 9.41°

1% powder

Py oy 2 1371% 191 143® 9.57%

2% powder

P ey 3 1388 194 140® 9.92%

3% powder

olas pSsTp 5 La150 1415° 183 145° 9.73>

150 mg/kg extract

olas pSsTp 5 o 250 1399 187 143® 9.76°

250 mg/kg extract

o)las P)S}\‘S/P)Sul‘“’ 350 13942¢ 183 138° 10.08%

350 mg/kg extract

Oresliny 1356¢ 178 131° 10.37°
virginiamycin

SEM 25.18 7.92 4.92 0.35
P-value <0.001 0.104 <0.001 0.008

(PO/0B) sizm 5 ime ST (el aslito s By > by s, (el Silio

YMeans within the same column with different superscripts differ significantly (P<0.05).

=L ool b (e dgu0 ol Jlas b duslie p> azily )8 Jlaz)
e p el (B olas bl (Shy o e (o ol
= Ll el Ll Gl bl 4 jin o gy
55 () oolSen g slS guiisr bl o oy Sl g om0 55
pS5kS 2 p S koo 1001300 4 5225550 bl 3l elitol 558
S Az gy GemlinST Al (o pSU ey
200 (29581 a5 155,8 (5))35 (37) ohlSan 5 g ps2 il 2l
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155,8 G5)l35 35 (28) o)lSem 5 b 23l o 3L 4], 02
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e il Sl sle ISl 5,8 b et
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Table 7- Effect of different levels of Origanum vulgare powder and extract and virginiamycin on thigh meat quality at 42 days

of age’

Lo Sl S0y 550) b5 e ] (%) abgs cél (%) g (%) o (o ))anSs cud o
Treatments TBAV? pH Dipping loss Cooking loss WHC?
aald 1.14° 6.13 14.01° 39.85 67.77
control

1
P52 0.42% 5.98 10.54%° 36.41 68.34
1% powder
P do 2 0.81° 6.01 11.67% 37.54 68.69
2% powder
P 203 1.07° 6.01 12.22° 38.52 68.81
3% powder
ez p 5okl 5 150 0.88" 6.13 11.77% 39.59 68.25
150 mg/kg extract
. S5 n S Lo 2
o 55l 5 e 250 0.58° 5.96 10.18% 37.26 70.89
250 mg/kg extract
ez 5okl 5 ke 350 0.39¢ 6.15 8.85% 36.84 67.65
350 mg/kg extract
Oy 1.04% 6.17 9.21% 38.10 69.02
virginiamycin
SEM 0.38 0.44 1.65 3.04 156
P-value <0.001 0.161 0.001 0.192 0.260

(P<O/0B) sitm 5 e ST (el aslito s By b cysis > (cloySileo

“Means within the same column with different superscripts differ significantly (P<0.05).

Thiobarbituric acid value (mg malondialdehyde/ kg)
% Water holding capacity
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Introduction Antibiotic feed additives have long been used as growth promoters in poultry nutrition.
However, concern has been expressed about the potential development of antibiotic resistant bacteria (25).
Consequently, the animal feed industry, exposed to increasing consumer pressure to reduce the use of antibiotic
growth promoters in poultry diets, has to find alternative feed additives. Marjoram (Origonum vulgar) is a very
popular and a common medicinal plant. The main chemical components of marjoram oil are carvacrol, thymol,
myrsene, p-cymene, terpinene and pinene (29). The plant is reported to possess antibacterial and antioxidant
activities (2, 36).

The present study was carried out to investigate the effect of adding different levels of marjoram leaves
(powder and hydroalcoholic extract) into broiler diets on growth performance, blood metabolites, relative weight
of internal organs, ileal microflora, jejunal histomorphology and meat quality of broiler chicks.

Materials and methods Two hundred and eighty eight one-day old Ross 308 broiler chicks (male) were
obtained from a commercial local source and used in this study. The experiment was conducted in a completely
randomized design with 8 treatments, 3 replicates and 12 birds in each replicate. Experimental treatments
consisted of control diet (without any additives), antibiotic virginiamycin (100 mg/kg), Origanum vulgare leaves
powder (1, 2 and 3%) and Origanum vulgare extract (150, 250 and 350 mg/kg). The experimental period lasted
up to the 42 d of age. The rearing and management conditions were equal for all groups. Experimental diets were
formulated to meet the nutrients requirements of the Ross broiler chicks (3). Chicks had full access to feed and
water during the experimental period. Live body weight and feed intake were recorded at 10, 24 and 42 d of age
for each replicate. At the end of the experiment, the blood samples (from one chick per replicate) were collected
to determine hematological parameters, then the chicks were slaughtered and ileum contents were removed for
bacterial counts and also jejunum were immediately removed for histological studies.

Results and Discussion Based on the results, in 1-10 d period, supplementing the broiler diet with
virginiamycin increased significantly feed intake (P<0.01). Also in 11-24 d period, supplementing the broiler
diet with virginiamycin increased significantly feed intake compared to the birds fed 2 and 3 percent origanum
vulgar powder and 350 mg/kg extract (P<0.05). The lowest feed intake and weight gain were observed in birds
fed diet supplemented with 3 percent origanum vulgar powder. In 1- 42 d period, weight gain of the chicks fed 1
and 2 percent powder and 350 mg/kg extract was improved significantly compared to control (P<0.01) and also
feed conversion ratio of the chicks fed control and 3 percent powder were increased significantly compared to
the other treatments (P<0.01). Essential oils have long been recognized because of their anti-microbial activity
and their ability to improve digestion (13, 18, 29). The effect of essential oils on feed: gain ratio could relate to
increased efficiency of feed utilization and/or altered carcass composition (29). Also, supplementing broiler diets
with origanum vulgar powder at 3 percent or higher levels are not recommended because of its adverse effect on
feed intake and weight gain..

Blood metabolites (glucose, triglyceride, cholesterol, HDL, LDL, alkaline phosphatase, albumin) and the
relative weight of carcass components (heart, liver, breast, thighs, gizzard) were not significantly affected by the
treatments. Our findings are in agreement with Hernandes et al. (23) and Kirkpinar et al. (27). It seems that
supplementing broiler diets with different levels of origanum vulgar have no detrimental effect on blood
metabolites and carcass components.

Using 1 and 2 percent powder and 350 mg/kg extract reduced coliform bacteria population in the small
intestine in comparison with the control, because essential oils in origanum vulgar have anti-microbial activity
(22, 28, 35). Supplementing diet with 150 mg/kg extract significantly increased villus height and crypt depth in
comparison with the control and virginiamycin. Villus height: crypt depth ratio in chicks fed virginiamycin and
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350 mg/kg extract were significantly higher than chicks received 1 and 2 percent powder (P<0.01). There are
conflicting reports regarding the effect of phytogenic plants on villus height and crypt depth (16, 21, 26, 39).
According to Perlic et al. (39), adding medicinal plants to broiler diets can significantly decrease villus height:
crypt depth ratio. Hashemipour et al. (21) in agreement to our finding, reported thymol and carvacrol can
increase villus height and have no effect on villus width. But according to Jia- chi et al. (26) few medicinal
plants had no effect on villus height and depth.

The effect of different dietary treatments on drip loss and malondialdehyde value (TBA) of meat were
significant (P<0.01). Supplementing diets with 1 or 2 percent powder and different levels of the extract
significantly reduced TBA. Our findings are in agreement with few reports (7, 28, 37, 46). Origanum vulgare
essential oil contains mainly carvacrol, thymol and their precursors and it possesses antioxidant properties. It was
suggested that the high antioxidant activity of thymol is due to the presence of phenolic OH groups which act as
hydrogen donors to the proxy radicals produced during lipid oxidation, thus retarding the hydroxyl peroxide
formation (29).

Conclusion In conclusion, Origanum vulgare extract (at 350 mg/kg) can be used as a good replacement for
antibiotics. Also, supplementing broiler diets with 3 percent Origanum vulgare leaves powder significantly
decreased feed intake and subsequently weight gain. So, adding the powder to broiler diets is not recommended
more than 2 percent.

Key words: Broiler, Meat quality, Origanum vulgare, Performance, Virginiamycin.



