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Abstract
Obijective: This study was conducted to investigate the effects of green tea and rosemary
extracts and their mixtures on growth performance, carcass characteristics, blood
biochemical parameters, oxidative stability of meat and expression of interleukin-6 genes

and interferon gamma in broiler chickens.
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Materials and methods

Birds fed on a Corn-Soybean. The study was conducted in a completely randomized
design with a 3 x 3 factorial arrangement with 9 treatments and 4 replications, each
replication containing 15 birds. (540 Ross 308 broiler chickens). The experimental diets
included the control diet (without extracts) and the levels of 0.5 and 1 g / kg extracts of

green tea and rosemary.

Results

The results showed that the use of mixture of rosemary extracts increased feed intake,
increased weight and improved feed conversion ratio at the end of broiler chickens
breeding (P<0.05). Among the experimental groups, 0.5 rosemaryextract (g/kg of feed)
had the best production index (P<0.05). The use of these extracts in the diet of broiler
chickens has significant effect on liver enzyme (P<0.05). These exteracts reduce the
amount of malondialdehyide produced in the drumsticks of broiler chickens (P<0.05).
The different levels of these plant compounds increased the expression ofinterleukin-6

and gamma interferon liver genes.

Conclusions

In general, it can be stated that the mixture containing 0.5 rosemary extract (g/kg of feed)
has the most effect on performance improvement, oxidative stability of meat and
expression of liver genes in broiler chickens.
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1 1 25 L-Lysine-HCI 51,159 08 o3 !
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0.05 0.05 0.05 Phytase enzyme ;lué o ;s
Nutrient Analysis  cize slge 3JU
30995 2966 2950 Metabolizable energy (p,5skS/ s JIS'5LS) (omdgilio (555!
(kcal/kg)
17.01 20.05 21.55 Crude protein (%0)(1o,3) pls cuiigy
0.91 1 11 Linoleic Acid (%) (we ) Sulgid suwl
4.2 4 35 Ether extract (%) (xo,3) (3l o)lac
3 3 2.8 Crude fiber (%) (12)3) pl LI
1 1.22 1.45 Arginine (%) (ao ) cps)l
0.73 0.87 0.92 Iso-Leucine (%) (se,3) oawsdss!
1.02 1.24 151 Leucing (%) (ao ) cywsd
0.96 117 1.33 Lysine (%) (so,3) ops
0.75 0.84 0.95 Methionine + Cysteine (96) (wo ) ki + (piguio
0.48 0.51 0.61 Metionine (%) (so,) cpigue
0.75 0.84 0.88 Threonine (%) (s0,3) ol s
0.16 0.18 0.22 Tryptophan (%) (aeys) ol 5
0.84 1 1.06 Valine (%) (1e,0) ol
0.4 0.46 0.5 Available Phosphorus (%) (s 3) Gy b yaus
0.81 0.96 1 Calcium (%) (o)) pands
0.17 0.17 0.17 Chloride (%) (1o ) )5
0.65 0.75 0.8 Potassium (%) (1.s3) pawls
0.16 0.16 0.16 Sodium (%) (we,) ww
1.35 15 17 Choline (9/kg)(p,5skS"  £,5) 55

Vitamin A: 3,600,000 1U/kg; Vitamin D3: : 800,000 IU/kg; Vitamin E: 7,200 1U/kg; Vitamin K3: 800

mg/kg; Vitamin B1: 720 mg/kg; Vitamin B2: 2,640 mg/kg; Vitamin B3 (Calcium Pantothenate): 4,000
mg/kg; Vitamin B5 (Niacin): 12,000 mg/kg; Vitamin B6: 1,200 mg/kg; Vitamin B9 (Folic acid): 400
mg/kg; Vitamin B12: 6 mg/kg; Vitamin H2 (Biotin): 40 mg/kg; Choline: 100,000 mg/kg; Antioxidant:
40,000 mg/kg and 1mg/kg Excipient; Mn: 39,680 mg/kg; Fe: 20,000 mg/kg; Zn: 33,880 mg/kg; Cu: 4,000
mg/kg; I: 400 mg/kg; Se: 80 mg/kg; Choline: 100,000 mg/kg and 1 mg/kg Excipient.
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(1998) Jensen et al. L, ol 5 .(Jansman et al. 1994) ol ® Joo 5 Wl 5 ° Jasily; gl il (6 ylane LS 5
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" o ol LSl 5 easlS (slgome bawgs Jol a)3) uw (sl (545 5 (S 2b (LS gl Nigd o0 (5 5 B
ojlas 3 cou (PO/05) (o)l stme yobo 42 g slooygd g oatin 4k )3 ooy i jor 4 g (g Sl38l 29
ol b a8 glads g 4y Cowd B 0l 4355 jsSde ojlas b oS Slada gy S5 yle 4 b L el G sl
M3 48 39y b 53 o) (P<O05) w5595 (6 yninr (359 ial33) sy vy o0 i o )las ol p)SokS 13 p,5 K5 g oss
S 0ad hyg i il 0)93 5 pod sl slaatin 53 e s sl oyl p )OS 10 25 Ko o gl o b sine
P erS So b 3 pegad 4 e b ojlas (sl slajles 1 SThgd Bpan als Wl o] cde o (P<0/05)
ST Loy ot s sl 53 39290 slakid (2929 e @ 55 18U () Sl (s o (B)b 1L p)SolS
slampl g Bl by 5 2lE bacnSan b 95 lagusheS JSis Jro olie (slapiams 13 (6,505 Cgllask
ploi 3 Ladsge Slhgs s copd p ite pl juw sl o)las (LOpaczyfiski & Zeisel 2011) x,b 3l
i3l dad gy o yeie oylac il L S g by (P<O/05) cuils pylon atin I pu & iyep (slioygd o lnazan
2 oo sl ojlae (Il BT ks )5y SalS ) plie Slgiee (tals” ] (PO/05) a3 oap> STyss s 6 50
8 4 sie 5o 6 S8 s I3 o] Bl 5 3 sl ol ol el 0 55 sl 3l o

(Farahat et al. 2016) 345 STyos i copd 59y » (siio o>

1 Catechins

2 Linalool

3 Geraniol

4 a-Terpineol
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Table 2. Effect of different levels of green tea and rosemary extracts on broilers

performance at whole period (1st-42nd days of age) and economical index at 42nd day of

age.

R T [ PR P

e T st puiles

Feed . Weight gain Feed intake Economic index
SONVERSh oichickiday)  (grichickiday)

omn ratio

1.687¢ 632022 1104872 381.025= i

1753t 0072 109,111 & 348 241 03 e Et

L9 582880 107.625+ 3306887 10 CGreen tea extract (zkz)

0.012 0.648 547 1.803 89 Laa il | Standerd Error of Means (SEM)
0,000 00,0001 0.0039 <0,0001 Lzt JoP Value

1755% F0.426% 1004708 350.356% ]

1723 61,9007 110277 366,077 03 It 1 %) il oy Lo
1,760 50,236 107475 343,518 10 Fosemary extract (g 1g)
0012 [0.648 0547 5.803 il slee ) Standard Error of Means (SEMD
00685 0.0251 0.0037 00307 Sz P Value

1733 617108 110,985 357.800% R T R E B L

Treatment 1. Green tea extract (0 2 kg)- Bosemary extract (0 gkg)
Lo OIS s et 0 £k vy ot 03 830
17504 59.749% 10007622 345333 Tmn;;;.tlsn;-l};u;;; m“;‘{:{:’j—‘zig]fR;; - ::::;:d :u
[ Fslef o o =) nslags ylmsm(p Falf o 28 <) o gl b B jlas

1.734% 61.63 gk 1104632 3608354 Treatment 3: Green tes extract (0.3 gzl Rosemary extract (0.5 g'kg)
T R el
1.767¢ 8820 147.7924 338.456% Treatrnent 6: Green tea extract (0.5 gkg)- Rioserary extract (1.0 gks)
753k 5 jos 7 d5ked AT 02T AR ) ..,.-i.'l-'.': ‘.:L"—P"n‘.:-f:*i_—(:—. ) e il gylos # jlas
L7 9815 108348 ke Trestment 7: Green tea extract (1.0 ghg)- Rossmary extract (0 glg)
TREE [ 1085005 136,256 Lol s 2 18] ey afoms{paTahd o o V) o gy aylion A flag
LTS a6 o8 336 Treatenent 8: Green tea extract (1.0 2'kg)- Bosemary extract (0.3 glkg)
185 55.998¢ 106.028! 3078748 (1 1 1) s bl e 1 e 5l e 8
Treatnent & Green tea extract (1.0 gkg)- Fosemary extract (1.0 g'kg)
0.020 1123 0948 10.051 ool jlas il oBtandard Ervor of Means (SED
=0,0001 0.0004 0.0084 <0.0001 sl 2P Value

Means (z standard error of means) within each column with no common superscripts differ significantly at p<0.05.

o sl olas b oss 435 sladogs 13y 5, Sloe )3 a9 B 290 (2001) Kaneko et al. aioj open ,
Py ieS ladsgs Shgd Bpas g (59 LialS sl (ol p ogMe 155,55 oanlie p,5elS 5 p,5 Lo 300 pdaws )
G s b ond 35S s 45 53ge5 S35 epSokS 1 oS shen D00 b STyes 53 juw sl ojlas 53 Lalil plSin

SHE oy 3 sew sl 105 525 A pglaw oS ol (515 (2011) Guray et al. cporen .cuils calhe pols
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39 s Sl ojlas X008 LS 18 (gladrg 2liE op> 4] (p55hS 0 25 21 1) o)l sl o)lae (2011)
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(Khan 2014) wsb cldllas ol )3 ad) LS4 sow slo oylas § jaw le Y 08 g5 ol VIS
0393 § Pk 4id o & ()loj) oylac (pol (iiow )3 1 JwigS (SWarga 3,Sles 1 (5)loj, o5lkas i
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Table 3. Effect of different levels of green tea and rosemary extracts on thiobarbituric acid

(TBA) value mean presented as malondialdehyde (MDA) content (xSEM) of breast
muscles at 42nd days of age stored at 4°C for 1 and 30 days of age.

T T :
Slazil 3 m;ud% p 5 sle) ezt 31 34, uly!
3 e a8 k) i lalaad gy e
S R
20th day of chilling

{mL.:

1st day uf.dlﬂ]ing (mg

(mg

muscle)

2328 18472 ] Ay A R
1573 1363 03 il il
1 470° 0867" 1.0 Gresn tea extract {g kg)
0.089 00353 Standard Ewor of Means (SEM) - Sils e il

<0.0001 <0.0001 P Vahue Lo '.m]

22008 15973 i ;

1275 1377 a5 e T
| 5060 1.303% 1.0 Fosamary extract (gkg)
0089 0.053 Standard Emor of Means (SEM) - 80l L il

0.001% 0.0003 PVahue Jloaljlag

2855 3350 (o 50 po o8 «) ooty wbanem 2 B0l o oo o) s sl hne 20 i

Treatment 1: Green tea extract (0 gks)- Rosemary extract (0 gkg)
(pseliS i psS 8] ghaty abiar—(p ol u pof =) fom gl alnr ¥ Lo

2235 17908
Treatment 2: Green tea extract (| gkg)- Fosemary extract (0.3 gkg)
1.898% 1.500° e 5ol e o8 V) ooy sl [ B0 o o o) s ol e ¥ s
Treatment 3: Green tea extract (0 gkg)- Fozemary extract (1.0 g'kg)
2,008 1.330% (oS 5 2% =) glafy mbae{p Bl 5 2 18] e (gl lne F Jlas
Treatment 4: Green tea extract (0.3 g'kgl Rosemary extract (0 g'kg)
[Tl T i) ol glmem [ Tl e f) o gl glne D Lot
2.1400 1.510° Treatment 5; Grean tea extract (0.3 g'kg)- Rozemary extract (0.3 g'kg)
(T6h e 1 V)il o (p el o o8 /0] s gle ol F s
1.770% 1.250% Treatment 6: Green tea extract (0.5 g'kg)- Rosemary extract (1.0 g'kg)
1.737% 12104 (kS 1t 2% =) sy sdoner p S0t 12 )% Mg sl b ¥ s
Treatment 7: Green tea extract (1.0 g'kg) Rosamary extract (0 g'kz)
12534 05308 (o85S p 18] silay sl (o 8L 1 o V) 5 sl ofbam A s
Treatment 3: Green tea extract (1.0 gkg)- Rosemary extract (0.3 g'kg)
1.420¢ 1.1604 f 5 ) oles b (55l e ) e il e A LS
Treatment 8: Green tea extract (1.0 g'kg)- Fosemary extract (1.0 gkg)
0.153 0081 Standard Emor of Maans (SEM) o 80Ls Las Gl
<0.0001 <0.0001 FVahe Jlis! i

Means (+ standard error of means) within each column with no common superscripts differ significantly
at p<0.05.
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Table 4. Effect of different levels of green tea and rosemary extracts on plasma constitutes

at 42nd day of age (mg/dl).
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Means (+ standard error of means) within each column with no common superscripts differ significantly

at p<0.05.
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Table 5. Effect of different levels of green tea and rosemary extracts on liver enzymes at
21st day of age (U/L).
30 M0 3oty gl a1 31ty il A7 !
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Means (+ standard error of means) within each column with no common superscripts differ significantly

at p<0.05.
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Table 6. Effect of different levels of green tea and rosemary extracts on liver enzymes at

42nd day of age
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Means (+ standard error of means) within each column with no common superscripts differ significantly
at p<0.05.
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Table 7. Effect of different levels of green tea and rosemary extracts on relative weight of

immunity related, economical organs and abdominal fat at 42nd day of age (%b).
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Means (+ standard error of means) within each column with no common superscripts differ significantly
at p<0.05.
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Table 8. Effect of different levels of green tea and rosemary extracts on relative expression

of Interleukin and Interferon gamma genes at 42nd day of age.
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11.799¢ 117.037¢ Treatment 5: Green tea extract (0.5 g'kg)- Fosemary extract (0.3
(RSL 12 2% 1) s oslams(p Sl s 8 1) ps ity mylns 7 Lot kg

Treatment 6: Green tea extract (0.5 g'kg)- Rosemary extract (1.0

9515 7.095¢4
gkg)
§5.425% 64,306 (53 1 5 <) ol alanm{(m50lS o 28 V) e (Sl myle F L
Treatment 7: Green tea extract (1.0 g/kz)- Rosemary extract (0 g'kg)
(Fald o pF 10 ulass asbar—{pF0lS w28 V) 3w sl oslan A las
5472¢ 38743 Treatment 8- Green tea extract (1.0 g'kg)- Rosemary extract (0.3
g'kg)
(2Tl o o8 V) Lopleg; aploe—(pSald 0 20 V) Lo gl aylne A jlass
2.650¢ 11.937¢ Treatment 9: Green tea extract (1.0 g'kg)- Fosemary extract (1.0
2lkg)
17.086 26311 Standard Error of Means (SEM) 50 Las Sl
0.0022 <0.0001 P Value Jlaa) i

Means (+ standard error of means) within each column with no common superscripts differ significantly
at p<0.05.

&b
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