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Introduction: The search for effective alternatives to in-feed growth-promoting antibiotics in broiler
production has increasingly focused on natural bioactive compounds, including probiotics, prebiotics,
organic acids, essential oils, and plant-derived extracts. Rosa canina (rose hip), a perennial shrub of the
Rosaceae family, is widely distributed in wild habitats such as forest margins, water sources, rocky dry areas,
and scrublands. Its fruits are rich in flavonoids, essential oils, pectin, carotenoids, polyphenols, and vanillin.
Recognized as a valuable medicinal plant, R. canina has been traditionally used in many countries for the
treatment of various ailments, including kidney and urinary tract disorders, arthritis, gout, fever, colds, and
vitamin C deficiency. The fruit, both with and without seeds, has been documented for its therapeutic
properties. In European traditional medicine, its extracts are employed as diuretics and laxatives.
Pharmacologically, R. canina exhibits multiple biological activities, including anti-inflammatory,
antioxidant, and anticancer effects. Its vitamin C content ranges from 0.3% to 1.5%, depending on
geographical and climatic conditions. Polyphenols, as major bioactive constituents, contribute to
organoleptic properties and exert potent antioxidant effects, which are associated with the prevention of
chronic diseases such as cancer, cardiovascular disorders, Parkinson’s disease, and Alzheimer’s disease. The
total phenolic content of R. canina fruit has been reported at up to 98 mg gallic acid equivalents per gram, a
remarkably high level compared to many commonly consumed fruits. Given these properties, this study was
designed to evaluate the effects of aqueous and alcoholic extracts of Rosa canina fruit (RCF) on growth
performance, blood biochemical parameters, antioxidant status, and immune function in broiler chickens.

Materials and Methods: A total of 280 one-day-old Ross 308 broiler chicks with an average initial body
weight of 45 + 5 g were randomly assigned to seven dietary treatments in a completely randomized design.
Each treatment consisted of four replicates with 10 chicks per replicate, ensuring uniform average pen body
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weights with no significant initial differences among groups. The experimental diets included a control
(basal diet without supplementation) and basal diets supplemented with 150, 300, or 450 mg/kg of aqueous
RCF extract, or 150, 300, or 450 mg/kg of alcoholic RCF extract. Feed intake, body weight gain, and feed
conversion ratio were recorded throughout the rearing period (0—42 days). At the end of the experiment, two
birds per replicate with body weights closest to the replicate mean were selected, weighed, and euthanized by
cervical dislocation. After evisceration, the relative weights of carcass, breast, thighs, and wings were
determined. Humoral immune response was assessed by measuring total anti-sheep red blood cell (SRBC)
antibody titers. Blood samples were collected at day 42 via jugular vein cutting for biochemical and
antioxidant analyses.

Results and Discussion: At 42 days of age, birds fed the diet containing 450 mg/kg aqueous RCF extract exhibited
the highest final body weight (2735 @), which was significantly greater than that of the control group (P < 0.05).
During the grower phase, both aqueous and alcoholic extract supplementation significantly increased feed intake
compared to the control (P < 0.05). Most experimental treatments showed a significantly lower feed conversion ratio
relative to the control group (P < 0.05). The highest serum cholesterol concentration was observed in the control
group, while the lowest levels were recorded in the 300 mg/kg aqueous and 300 mg/kg alcoholic extract treatments (P
< 0.05). Serum uric acid levels were highest in the control group and lowest in the 450 mg/kg alcoholic extract group
(P < 0.05). Dietary inclusion of both extracts generally reduced plasma malondialdehyde (MDA) levels compared to
the control, with significant effects observed for all treatments except the 150 and 300 mg/kg aqueous extract groups
(P < 0.05). The total anti-SRBC antibody response was significantly enhanced in birds receiving the 450 mg/kg
alcoholic extract compared to the control (P < 0.05), whereas no significant differences were detected in
immunoglobulin M (IgM) or immunoglobulin G (IgG) levels among treatments.

Conclusion: The findings of this study demonstrate that dietary supplementation with 300 and 450 mg/kg
aqueous extract, as well as 450 mg/kg alcoholic extract of Rosa canina fruit, can effectively improve growth
performance, carcass traits, serum biochemical profiles, and immune responses in broiler chickens. These
results support the potential application of R. canina extracts as natural feed additives in poultry production.
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Table 1- Feed ingredients and chemical composition of broiler basic diet
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= 45.87 50.71 51.83

Corn

Oy 200 TF g s 46.14 41.36 37.39

Soybean meal, 44% protein

oSl o) 35 4,09 3.18

Sunflower oil

Sal S 1.29 1.07 1.05

Limestone

Sl el 52 195 1.70 156

Dicalcium phosphate

(25 ) S5 0.30 0.30 0.30

Salt (sodium chloride)
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Energy (kilocalorie/kg)
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Crude protein (percentage)

g 4 65 Comd 145 156 171

Energy to protein ratio

(122) Pl 35 35 35

Crude fiber (percentage)

(2252) it JE 234 115 107 0.96

Digestible lysine (percentage)

(320)3) it BByt + (pigato

Digestible methionine + cysteine 0.9 08 0.76

(percentage)

(03) i I8 085 022 021 0.2

Digestible tryptophan (percentage)

(3op3) Loy B jid 0.48 0.45 0.44

Available phosphorus (percent)

(822) el 1.00 095 0.90

Calcium (percentage)
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tvitamins per kg of diet: Vitamin A (trans-retinyl acetate), 10,000 1U; Vitamin D (cholecalciferol), 3,500 1U; Vitamin E (dl-alpha-
tocopheryl acetate), 60 mg; Vitamin K (menadione), 3 mg; Thiamine, 3 mg; Riboflavin, 6 mg; Pyridoxine, 5 mg; Vitamin B12
(cyanocobalamin)

2 Minerals per kg of diet: Iron, 60 mg; Manganese, 100 mg; Zinc, 60 mg; Copper, 10 mg; lodine, 1 mg; Cobalt, 0.2 mg; Selenium,
0.15 mg
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Table 2- Means of growth performance parameters of broilers over the study

o lews (55) o 039 (£5) 0is SRl (1)) Shyd Bpae (Shss p5kST 0jg Lol p)55LS) Sy bt o
Treatments Body weight (g) Weight gain (g)  Feed intake (g)  Feed conversion ratio (kg feed/kg weight gain))
aald 2530.11¢ 2479.11¢ 4640.00° 1.872
Control
i obas p S 2 p 5 ke 100 2640.00° 2590.50° 4680.13% 1.80°
150 mg/kg water extract
i obas PSS 2 p S Ve 2735.00° 2683.25° 4687.63° 1.745
300 mg/kg water extract
ol obas p 5 )3 5 ke YO 2700.00% 2648.75% 4682.13° 1.76b
450 mg/kg water extract
ST ojlac 2SS 2 p5ka 100 Hegy e 2611.75% 4687.75° 1.79°
150 mg/kg alcoholic extract
GSojlas pSs 2 pSda Vo Hegs pga 2622.75% 4683.00° 1.78
300 mg/kg alcoholic extract
A olas p S 2 pSa Yo o6y pia 2618.00% 4675.75% 1.79
450 mg/kg alcoholic extract

l .
i 0.0001 0.0001 0.0147 0.0001
P-value
wrilefl sl 18.19 18.29 8.1 0.01
SEM

(P<-1+0) 35,ls %0085 b (g )lo gime B3] ailitia p gy byt y2 slapuSilie
Means within same column with different superscripts differ (P<0.05).

Sl g podn Sluogad S5 4 ) gdke dlge i ol
(Windisch & Kroismayr, 2006) s_a3 o Cuus 25,5004
5 i osbas (ol lales o5 By STy Span il
Sl Ll ey s plS bl 5l st Y] IS
LS Lais ol o S50 5 ()lsS sl (12938 L e
oSl 55 5 Wit 390 (55 i 5 0no sl
5| cizmen (Hallett, 2014) w5l o Jlgu! 5 (slods, clocisis
sla gag58l bl &S 58 4Ly (Ezz El-Arab, 2008) .l ||
ol & Yloisl (255 soargs sloasl G2l )3 (b (SThos
Lo 33938l ol J) (i plgisdn ()l Gl & cunl L

o9 0)luas oSS pae (BN 13 M) 0)93 13 1)y Ll

oylsS o8 oM Joas Yloos) waals & Canad () piasss
o)luas )3 39290 (29)Seeds OS5l (AU (555 Slaergr
298 39y (yomd 45 WSl e LA 59599 5 Ly Sgige Miile
Cely dacS g bl dilon (2155 olKud 3 3290 (29,5
Wy oo 035 )5 olKwd oM g (oul dilolus o gy
aS S 4Ly (Hernandez et al., 2004) ,LSen 4 5050,
Slso i (Salvia officinalis) 15 v ye 29)0 oS o)las
039 i3l Carge 4 amd o dgnt (U39S Sladagx ) (sdke
9 QLS Cute ST Gliiee b baless b & G jd



1Fe0 o lomsl ¥ oylods VA aler ol gl ool pole lirgh a9 pis  Y4F

¥ Glis gad
Pl (392 9 4l 15 2 059 9 wlY Glesl,
0y 4y i g0 S g ol 0)lae iliseo zolas (1338
i ey Jols ol ol linl 5 48Y (s (39 2 Sl sxe ]
S ¥V o 3 (55 slade g (oS5 0y2 9 (35 9 Sl
g g ilisee glajlos 53 A (o (g (7 Jgia) il
Yor jlas ) lide fpyidin (285 )15 4 ()jg 2o YT LYY
Yoo o j0 hie o yieS 5 (dopd YEXF) LIS ojlas p,5 Lo
Jleas! sim ym s oaaloiie (doyd YVVY) o ojlas )5 Lo
Sy 3o slint plo a4y Cows (P=+/+YAY) i 1y (5o sizo
i e 3 g M ol Wl ol oo lis |y peis 4 blos
Pirmohammadi, ) -l)lSed 5 (gdootoym Nl HId ze duoyd
(s (039 Ot Sl sime ol cadlllao (] s 4)lio (2015
b orda s sladerg> poifeif 9 peidgd (ol Sk S (Jbxb oo
(Amad et al., 2011) )}, Kan g sbol .53,55 oanliie 49y il
A8 e Jlod dlox I (315 Slaplail (s ()59 45 03,8 )15 5
I ol Lo b (S5 slaiagsl J oolinal s cos 5
RS

Ll fgi 5 ades 5l gl slacdglio | glodius cad (gl>
L olS 5 oml s GlanS] ol el o og,Seets ol
Gl =) (ol b Curen i ¢i)leS oSt Coodas St
Iy Slygs CBrums g 01y cuodls JolS dguo g 00l ¢ gdno 3lgo
83991 9 o—ila .(Triantaphyllou, 2001) sxs o yiul;-8l
=90 plals as 15 S Ly (Hashemi & Davoodi, 2010)
29)P OlalS & ol (ul b )b 1) bSige sl Cluogas
OSan 5 oz )l 65Vl oo Sign (] 4 s
Cod 9 59 oinli-8l gy (Pirmohammadi et al., 2015)
Moil 53)S (0135 gy (pesll Sl edlatul b 1) Shgs s
s i 3 3 oy Lol ol bl el
gl 485050 Gl )3 bl oo oiie sloms Sos
9050 )9 dgnt b (alie sla 339381 &S 0 asuiie (e
@39y ohllr) 9 lise o (shie dlga (sl Culd) LS g 0y,
Jlos! (i s o pd 350 5 o 03 OB 2 ) 355 50
Cdlad S0 o5 3k S Ylaisl s o las (plply WS o
5 g et CehlB B )8 ol (b5 sl 5]
Apd oo dgate |y SThgd b s 0395 )98 )jlg5 9 (22

(Anderson et al., 1997)

i ¥V o 3 (% 03 I gred) (2555 bz Al Gl (s 09 =Y Jgie
Table 3- Relative weight of carcass parts of broiler chickens (as a percent of BW) at 42 day

)los asy ob Ao AP 9y o o
Treatments Carcass Thigh  Breast Back and neck Abdominal fat
aald 6200 2187 2188 18.33 0.02
Control

wlolas pS5kS peSka o g 08 2120 2185 19.02 0.99
150 mg/kg water extract

wlofas eSS peSuka T 601 2000 2113 17.49 0.89
300 mg/kg water extract

wlofas eSS peSka 00 0s 2080 2306 18.14 0.99
450 mg/kg water extract

B olac pS5S p pSde V)69 2437 2175 16.16 0.95
150 mg/kg alcoholic extract

ol p ks P pSde s goar 2018 2355 20.84 0.95
300 mg/kg alcoholic extract

Iolas p3okS 2 pSde ™0 g0y 1989 2434 1930 1.01
450 mg/kg alcoholic extract

S Pisine g 0.2260 0.1783 0.0781 0.4490 0.8319
P-value

iiilesl sl 1.43 106 077 1.47 0.16
SEM

(P<~/~b) B0 6 b gyl gime BB diliio e Bgy> b ot o (sl 1Sk
Means within same column with different superscripts differ (P<0.05).



YAV oy IS g o oslae cilizie zglamw 51 oyl yKon 5 (s

oy st ABY (s (39 2 S0 b DS (sladgn
(Abazari et al., il ()9, 0950 5 0 oy oja> oy
ohKen g Sdl uimen 2012; Hamadiyeh et al., 2013)
2L b uilul 5l (gl jleolil L (Algicek et al., 2004)
2l L 4 255,55 oanlite a8Y (linl o (yjs 1 5 sime b

b cillas adllas oy

sl slaalasl e 59
Sloplisl s g 5 5l lojl il (slaloss o
Olallas (0 .(F Jois) s odalino (gl —ixe OS] 5o
5 oy mime glis oy 4> (Thymes) cpdugl 1 ool ccalise
laylog cp 30 o685 039y 5 K S i (59 b
(Hernandez et al., 2004; Rahimi et al., >, sl (dolojl
4 Cowl odd (5,135 izmen 20115 Sarica et al., 2005)

390 TV 0 3 (0% 0 3l 5o ) (855 lacagr (S5 laplil (s 059 —E Jgoa
Table 4- Relative weight of internal organs of broiler chickens (as a percent of BW) at 42" day

o)los - AS oSk g B )92 Jeb gl odxo sy
Treatments Heart  Liver Pancreas Burs of fabricus Spleen Gizzard Proventriculus
aald 046 241 020 0.09 016 221 0.38
Control
il obas pSS peSke s oas 022 0.08 014 216 0.34
150 mg/kg water extract
ol obas eSS peSke Y g 948 020 0.10 019 224 0.38
300 mg/kg water extract
wlolas eSS peska¥o e o 022 0.11 015 234 0.35
450 mg/kg water extract
Ghoflas p kS P pSdka V002 a1 019 0.10 019 220 0.34
150 mg/kg alcoholic extract
Golac p SIS 2 pSka o 45 539 a0 0.11 015 205 0.29
300 mg/kg alcoholic extract
ol pSoks P pSda ™00 240 019 0.11 018 223 0.34
450 mg/kg alcoholic extract
Soline gl 0.9468 0.9988 0.2959 0.7480 0.7441 0.3289 0.2388
P-value
cohalel sl 0.03 0.17 0.01 0.02 0.02 0.23 0.03
SEM

(P<ele0) oy oLy pxe ialS o yid pwd Byt (obasddi g (sladaiiad 8

ks el Jlsb oS 5 a8 ol oy it ligios

oml Gloogas <l La:"j sloo)lac g o9yl alS el
ligss )y .(Dorman & Deans, 2000) s Jg S 015 4]
sl S by LS 5 iliseo gyl & o0 st stal fosay
e (S 9 e Jld ol el JsBgy 9 i (Jotinw
oo A 31 45 08 31Se3, (HMG-COA) Tss' Ly biglS
aliolesl s (Yuetal, 1994) 5y 5 o il oo JgyiadS 5w
w2 o) edlad jlae doyd ja (gllay 45T S atuie 48,5 00

(Gary etal., 1995) ul, »

2 AN g (o o jlac (3938 a8 B> lis & Joguo guls

sladomi ol b 5 (B (S5 Solime 5L i ie ol
FOr g Ver lalas a5 gysbas cuih bas g 5 (slendse
AV/e e g WEIYD olis b b gds (ol ojlac p,SolS 15 p )5 o
Jorals gaw (il o (6)Pdre yobods i swd p S e
ol o (omel A5 LS 09,5 4 S p iy byl 65
VIVO) (ol oylas p S lS 13 p 5 koo ¥0 Jlass 13 o Sl
s (P<e1+8) bl (s o (LS (g g2 )5
pS s Y0+ sloss 13 35 (ALT) lyiusl pgisel (5¥1 (g8 3l
10l | a8 (gl sime yoboar (1219 WVID-) o ol £S5l o
09y 3 p o ol Cbale ol 1 ogMe (P</-0) 35
5 ko VoY) (IS0 olae o 5L 15 6.8 e Y0 saiscil o
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(Fdiowd 2 oS She) (5395 ¥V (w0 3 (dgS Slodr g oy oliondon ladsuinl b clale —0 Jgan
Table 5- Serum concentration of biochemical blood indicators of broiler chickens at 42" day (mg/dl)

L, . ose
sl Joyls’ LplS s ;M, _j;fj
LDL

Treatments Cholesterol  Triglyceride

Albumin

Sl
Syl
Glucose Uric

Acid

P gy e bl oYl
Total
protein

3 sl 5 gine 31yl 5 gigal
AST ALT

Al

Control

P pS ke V0

ot oslas ¢ Soks
150 mg/kg water
extract

P eSS ¥e

ol ojlas £S5k
300 mg/kg water
extract

2 p Sk Yo

ot oslas pSokS
450 mg/kg water
extract

2P s 0
S ol oSS
150 mg/kg
alcoholic extract
NS e ¥
VRS PESCARY
300 mg/kg
alcoholic extract
2 PS5 sk YO
CU RS PEPSCARY
450 mg/kg
alcoholic extract

139.532 124,752 64.00

124.25% 120.252 72.00

116.25° 118.252 64.00

126.50% 87.00° 68.00

128.25% 117.002 69.50

124.00%® 96.00% 65.25

108.00° 102.00% 61.75

l .
ST 0.0008 0.0029 0.1490
P-value

;ﬁ;}" sl 4.44 6.47 2.69

1.31%

1.20%

1.25%

1.30%

2.10 214.25 4.022 297.00 15.502

2.17 220.25 3.872 304.25 12.00%

1.90 231.00  3.30% 294.75 11.75%

2.25 219.25  2.82° 302.75 11.50°

2.10 223.00 3.07% 306.50 13.50%

2.20 222.75 2.75° 307.00 12.00%

1.87 21225  3.62% 301.50 12.50%

0.0262 0.2977  0.5418 0.0013 0.0648 0.0357

0.12 6.69 0.21 18.05 0.83

(P<-7+0) w,ls 5035 b (g o imo B3] ailita i g o by (yg y (slayySilio
Means within same column with different superscripts differ (P<0.05).

&5 Linlidl el Jologe cpl bl oy slaad clale jials
09 Py d S (655 9 Jg el ClalE a3 5 08 i
S s pialS da gy alS la Sog38l Lbpe JialS
26 oty pyw sk S (65 e Wl o oy (sl
2938 o> , 31 .(Emadi & Kermanshahi, 2006) 1o 41,8
Gl b 5 Vsl s dypedS 65 talS ) (LS sl
5 ol 4ot 50 oS a3l (Bgpe 5l (Bnend Callad g e
Loyl (655 gy 9 0dd 35 (S B9y slad pudS
Kohnsal Vajargah et al., ) 395 o lwdb )3 o ialS cuw

9 JoyalS ;1) (LS (slaojlae b pae (6505 liixe

(Demir et 4558 (3535 (1ds5 sz gz (19 4yl 65
ohlen g Jg9,S ¢« Jlie ,o .al., 2008; Sarica et al., 2005)
4 2LS slaoylac 54380 48 55,87 (5158 (Crowell, 1999)
w55 035 9 095 JapielS CllE SialS el ek IiS epe
SasSesles plaly jrals ol cle ldise pl Ded o § o
L g JgsindS g dd oo S slam 1 52 (LS (slaoylac
Sy 35 0 Cuws oyl pl 0 3g3 90 (olewd GluS 5 (gylL

2 Slge o) LS 1 35250 b 5 a5IIT LS 5



YA L IS g o oslas il gl Tyl ) Kon 5 (i

ol 4 W5 o 9s g Sl cla JGsl) 3115 cuib
oS ¢ IS ebody amd (iiSTy g 63)S alas Jolw slie gluilye
wylas 93 yo maw ol da mwl o wsilo gl aw
Do j9d & Alunly Ciyguody

Gl Go,b jledas jobd oy Sl S ol e Jlé
SIS (s 2,8 0 Sypo 590 STy 5 AT sla SIS,
Sl Saigsoss Sl canl (5ig)lS 5 35 slnassi IS
Oeelizg ool (lgieds OS5 pl 5ol (IS 0y o5 A8
S o cddled 0y o0 0uiiS sl yioluSThl laisay Ll
o (ygrmnlionsTy 5l il Lo JIol, (5Lasy b lansgn )l
elsl 5l sy s lansT 5l b Joho cblas b g aiS o (585>
.(Ghazghazi et al., 2010) &S o (5S> s> slo b yus

ol Gl

S bine 536 1 ilof] sloloss ¥ g s elsly
095 1 pL5 53k Oliee (P27 - OA) 2iBl> s (333L s
ples jl yieS )l mime pobod (> 2 p)5 e ¥/VD) ol
(ulou C?ja“' 5 &5&'” 9 u.j 5l erl) o,lae oS Cdl yo Lgh"’ﬁ)f
olol OMs] Ly ol 5l g aiols s pb ol 5> (s e
9 M (dgslS giosl Zobaw ( blio )3 il ;0S5 b ()l sna
38,55 )8 b jlows )b sme il cov G ) g19l5 gien]

S ol blod an (el d9a0 9l (g Canivo
pis Jd jl ool Jolgs ) Comnl jlne (Sote (sbaisylon:
Byan g ol 035 oS (gilow Jdda Cogis (gl
cplplo g el |y el (ol Nl o aSgn 5T a5l L
9 (wos) gt sloly 51 (S ool i (S e I eolaiuwl
90,8 B 1) & pellyg Collad il o (28 WaadgigoMs Ll
o s 3)Shas (ulplly 9 A8 o oo plaS il plgies;
.(Acamovic & Brooker, 2005) suizy o deue |y

N3Bign 95 2,5 e 23 ol ) am 5 LS 5 (2015
2lr 3 e laded clable cuw (9 3 gl Gliee SR8
OwwyssS E yelig (Manach et al., 2004) 395 g0 ygumlins]
5 LDL (ppmslign] fizn 2018 o (S S 5 S, pict)
L‘b.\.w.l Q?-I 03)5 Lb LB")J" )’l L&»L’j J.A.e 0450 .)b)fua Py HDL
oelpl (Melinda et al., 2007) sl o S slacuS 5L
Algi oo L Sl 5l (8 @lie Glgieds s ogse o)las
Sl w3l 93 a3l 5o (S5 sl ClAlE i Can
L bapo ool (sl il 51 3yl gl ¥ g jlyidl ygies]
el 48 55 b 5la il 5 gl YT o 3T i S clad
‘wu 2 cA_¢5 g 09M$ LY )‘)ﬁ_wl).s 9"""°1 L_:l.s)L_wT p.:)j 9
oial38l 53 )3 il 0 ol callad 510 sg2g a0 5 4S8
(Jamshidi - el o1 ol jlos A8 a5 by g oo b
S clag 3l cdls ilsél et al., 2007; Zargari, 2011)
o= o (Zargari, 2011) el gaS WS e I (gl p oy
(ALT) il gl (YT 008 w3l cadled e einle]
(3lg WID+) (ol o)ae £S5 S 1o ) S oo ¥+ Jlas )3 5
Cosilos oamdylis a8 (P<+/+0) 55 lag Lials (gl ize joboay
Dashtban et al., ) o),LSea g (lisd .o 08 slacaul
VD 50+ clnjsd > <5 ysaS ol o )las &5 wis,S L3 IS (2013
@3S Gl il o ixe (18NS s oy pSkS 53 p)5 e
—islel > 55 (Saleh et al., 2017) ), Ken g plo .05 (g5
uL)L_.»] L;l_mry)j cdld el S b clad ses o)
21 (ALT) il ssiel sV 5 (AST) 5l piad] gl

33505 (5155

Iaaeus) ST Cunis g o Slas
= Slinn p5U ptalefl laless & g ol bl
dsS sladsgr )3 Lawdly (MDA) il e ol paw ials
oa Sl (claog,S )3 wsillien oygllo pdaw (P<+/-0) wizils
18Lb 05,5 5| Scmly e b bt (5t ogmn (IS eyl
oialS ol Bl s asil e el Lials e 5 ol o)las g
odle paws .13,5 sdaline (6568wl b (S ojlas 4 o
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Table 6- Effect of experimental treatments on the amount of malondialdehyde in the blood plasma of broilers (nmol/ml) at 42" day

(o p)S5hS )3 )5 o) (s ogse (o 0)lae

(o2 P 5hS 52 £S5 (o) (3t 090 (IS 0)las

Water extract (mg/kg) Alcoholic extract (mg/kg)
Jals
150 300 450 150 300 450
Control
3l gl 0.722 0.692 0.6820 0.67¢ 0.63¢ 0.624 0.60¢
MDA

(P<~/~6)) Ao LS)L’i M ze @olds gl casdy ya yd glite By b sl ke
Means within same row with different superscripts differ (P<0.05).

39 ¥ 2 (1bsS ladegr )3 (o S i) (s8ihogS o8 JorlS (pgrailiwgrs o6 533k 510G 5 1GM L ctolojl slalos 51V Jgu
Table 7- Effect of experimental treatments on IgM and IgG titers and total antibody against sheep red blood cell suspension in
broilers (mg/dl)

il ke IgM IgG
Treatments Total antibody

285 05,5 4.25 2.25 2.00
Control

ol olas PSS 2 05 e 10 5750 2.24 3.51
150 mg/kg water extract

dl oylas P)iil"; » r°)§u]“‘° ARN 5.502b 275 2.75
300 mg/kg water extract

u’l oylas P)gil‘s » P)gul““’ Yo- 5.752 275 3.00
450 mg/kg water extract

ol p)S5LS )3 )5 e V0 5.75% 2.78 2.97
150 mg/kg alcoholic extract

I ol £S5l )3 S o ¥ 5.75% 2.75 3.00
300 mg/kg alcoholic extract

‘_r&” °)L‘4° P)§9J“S )"_P)iulﬁ“’ ¥o. 6.002 2.90 3.10
450 mg/kg alcoholic extract

S isine o 0.0058 0.4318 0.1866
P-value

(P<~/~[b) Uy 50085 b gyl e OS] iliio e By b (ygio o (slo 1 Silio
Means within same column with different superscripts differ (P<0.05).

addlae oyl 5> sdalcwssds gls b a5 Wb o il o > LS
ol slmo o 48 ialy s liione oyl 45 (g pboty 1> cllas
bS] (el ol & (ol Sl e Sl L Sgng
DRIy (sl Gl S (o AT 5 B glacimsid alwges |
(Cook & Samman, 1996) jloluw § S'gS piorad Aimd
9 & gmelig cdld GLlidl Ly (S glaojlac o5 008" ol
olels s e Gl ] o el Gl decansS cull
(ol ol (SWSS o0 5 (LS ol S omen (29)>
95 S 5 3 (09,5 ialy oy (s olas lib
la ol s (15 case o Cusl SlaS ] cools &)l
= bl ;35U g 295 00 gmlisS] Ll 5l Sl 5 23]

(Botsoglou et al., cuol ssuwy lil 4 alS sl wilul (5
aallles o) wls Billee lasgs ool ol jo ]38l 2002)
P Aoy + /Al edlawl (Hosseini-Vashan et al., 2012)
el sl il cusls b (a8 CS 5 G e wg2);
59> YA 5w 3> SRBC (3,5 a0 dsly 33 (53 jlee tal38l
5390 YV 0w 0> 59 ke odas Gl g (ale)S 25 51 )

b ccillae pwils 5aind gl b aS 05 (ol S i cod)
aS 4> S il 8 (Koenen et al., 2004) o )LSan 5 cpudg S
leo)liac g Lag)h dac oangy 5l edlatl b osl (slaguwly
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(Saleh et al., 2017) )),LSan 5 gl aisl azsly ke 50
g $ Lo¥e- ¢ 50855 ol 2ol elwl

9;3,1?5 " Hj.ullﬁ i g fm o ET ! ’J’w 225435 slaargr 3 Jhger (ol alol gl &5 233)S ()15
T e o UL!..U” )A‘fuj e o ) o)las ke golaw o Cliwl Jo)8555 —Q (g5l (slooyx L

2 b dald oy L duslis ) (865 ladr g SThgs s c . . .
! il slaog)S ) Jlygen (del Foly (Jg bl 3900 50 Cangy
oylias YO+ maw (picren g ol ojlas YO+ 9 Vv mlaw cfaeme ) o )
) @Lo}o}h9))h)>AmL3Q&w)U|¢w%gdbuC9hwbo.)»l)
ploml b (S8s8 sladngr )3 (el Eul g (9 (lerdon
Do 0 Aoy digo) Cpl 3D sy Olelllas

ol & il LinlS 1gG 4 IgM SRBC Lasls 4w pa sl
allbs 3 15 )05 Sl ed olySimgly cpl gl b il adllas
28 Jhgen (ol Gl d9up el )y 095 0)las (5l
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