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Table 1- Chemical composition and nutrient’s ingredients of basal diet of broiler chickens at starter and grower phase

(%)

Shygs sl o236l 0,93 ) 093
Ingredients Starter phase Grower phase
= 55.20 61.08
Corn
(1Y L (8952) bigws oS 3747 3181
Soybean meal (44% CP)
Lgw (o5, _ 3.00 3.50
Soybean oil
i el 2 1.60 115
Dicalcium phosphate
o 0.30 0.20
Salt
O 0.23 0.19
Sodium Bicarbonate
Blo diwg 1.42 1.45
Oyster shell
Yoo )

ety Jase 0.25 0.25
Vitamin premix*
Yo

e Jese 0.25 0.25
Mineral premix?
oy 0.23 0.10
DL-Methionine
eSS 22 0.05 0.02
Coccidiostat
lhosd Sy
Chemical composition
ME2 (Kcal/Kg)

P ofon 21.30 19.20
Crude protein

c 1.00 0.90
Calcium

e LB it 0.45 0.35
Available phosphorus

o 1.15 1.01
Lysine

Ot 9 Ogete 0.90 0.73

Methionine + Cystine (%)

0 K eling ¢ Medlop 351y VY B ualing ¢ Jedlop anlg 0o+ (D3 pualing ¢ Ml 0ty Y50« + A foobisg 2ol o p,55kS ol 4 o o0l usling JoSo cuS 5 =)
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PGk Y oS S ke Y (s S e YIB (Sdghal
e A3y S o YD CIUS 05 o Vo o p S sk 0 (595 p S e Yo 2l S o 0F it 1ol 0 £S5l y (il 4 00 o3lital Sdae JoSo (oS 5 =Y
1- Vitamin premix supplied the following per kilogram of diet: vitamin A, 22,500 IU; vitamin D3, 5,000 IU; vitamin E, 72 IU;
vitamin K, 5 mg; vitamin B1, 4.3 mg; vitamin B2, 16.5 mg; vitamin B6, 7.3 mg; vitamin B12, 0.04 mg; nicotinic acid, 74 mg;
pantothenic acid, 24.5 mg; folic acid, 2.5 mg; Biotin 0.04 mg; choline 3 mg.
2- Mineral premix supplied the following per kilogram of diet: Magnesium, 56 mg; Iron, 20 mg; Zinc, 50 mg; Copper, 10 mg;
Cobalt, 35 mg; and iodide, 0.8 mg.
3- ME: Metabolizable Energy
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Table 2- Effect of different levels of WPLE on growth performance of broiler chickens

1-21d 22-42d 1-42d
Spao Gl haceps dpas GRIEE baceps dpae g oRlPl e
Shed oMo S Shed 0% 09 Sy Shes (05) o Jras
Lo () () (0570 5) (55 (55) (05570 5) (55) V\?‘?dﬁt Sy
Treatments? Feed '‘Body Feed Feed ‘Body Feed Feed G €19 (05512,5)
Intake (g) Weight Conversion Intake Weight Conversion Intake (g) ain () Feed
Gain (g) Ratio (9:9) (9) Gain (g) Ratio (g:0) Conversio
n Ratio
(9:9)
PC 1138.1 639.3 1.64° 3550.6 1603.8 2.22 4688.0 2297.0 2.04
NC 1173.8 663.0 1.77° 3494.2 17235 2.03 4668.0 2386.3 1.96
WPLE1 1203.2 682.8 1.76° 3627.6 1660.0 2.20 4830.9 2342.8 2.06
WPLE2 1190.2 686.8 1.73v 3444.2 1677.0 2.05 4634.4 2363.8 1.96
WPLE3 1217.4 656.3 1.85° 3646.9 1812.3 2.01 4864.2 2468.3 1.97
SEM? 11.65 7.66 0.01 49.38 30.26 0.03 65.97 32.98 0.02
P values 0.24 0.52 <0.01 0.70 0.26 0.22 0.67 0.61 0.52

gty sty Ay Sy ot 2y <Y 5 +¥ 1) (s syt WPLEB y WPLE2 MWPLET bl e ite JyisS = NC thgwo — 035 okl 1 0l o et Ji5= PC

LpC=

Sy

ke 31 3 lliul sllas :SEM

(P<-/-0) st o sine BN 2925 S35 cygts y 3 o By

Positive Control, corn-soybean basal diet; NC= Negative Control, Avilamycin. WPLE1, WPLE2 and WPLE3 =0.1, 0.2and 0.3 %

wild pistachio leaves extract, respectively as a fed additives.
2 SEM: Standard error of means
abc Means in the same column with different superscripts differ significantly (P<0.05).
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Table 3- Effect of different levels of WPLE on carcass characteristics of broiler chickens

Lo (woyd) @b BB asy  (aop)lagl,  (wo,) (wo)3) a8 (weoy3) (we,3) (s (292
Treatments! Dressing (%) Thighs (%) Breast (%) Liver (%) Heart (%) Abdominal Fat (%)
PC 63.46 19.23 23.66 2.30 0.59 2.00
NC 62.21 18.25 23.75 2.33 0.61 1.95
WPLE1 63.16 18.95 22.81 2.43 0.62 1.63
WPLE2 62.90 19.73 22.78 2.37 0.60 1.60
WPLE3 63.90 18.78 24.10 2.29 0.61 1.40
SEM? 0.44 0.22 0.28 0.03 0.01 0.08
P values 0.81 0.31 0.48 0.52 0.69 0.10

Ay Sy 0jluas dopd /Y 5 oY /Y ol iy WPLES g WPLE2 c WPLEL ¢ uoloMygl ¢ o J S = NC thgw — )3 bl pp 4l 0 ccue Jyus=PC
oS o Oygody g

Sibe 31 3lxll sl :SEM

1PC= Positive Control, corn-soybean basal diet; NC= Negative Control, Avilamycin. WPLE1, WPLE2 and WPLE3 =0.1, 0.2 and 0.3

% wild pistachio leaves extract, respectively as a fed additives.
2SEM: Standard error of means
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Table 4- Effect of different levels of WPLE on some blood biochemical parameters of broiler chickens(mg/dl)

' loss $9 3yl (55 Jg s e T NLIVEI (YY)
Treatments® Glucose Triglyceride Cholesterol HDL-c LDL-c VLDL-c
PC 239.00 103.50? 104.50 51.75 32.05 20.70%
NC 230.25 96.00% 106.00 49.75 37.05 19.20%
WPLE1 223.75 95.75% 102.75 50.00 33.60 19.15%
WPLE2 234.75 84.50 99.00 53.00 29.20 16.90%
WPLE3 202.50 79.75¢ 101.00 52.25 28.80 15.96¢
SEM® 4.06 2.80 1.05 0.83 1.51 0.56

P values 0.09 0.03 0.34 0.72 0.70 0.03

iy 5y ogle ioys I 5 /Y 1) cgln iy & WPLES s WPLE2 . WPLEL ymglodlgl i 55 = NC sl — 35 ol 1 b oy scatio Jys= PC

oSy O ygots (g

Ol sl S b s gned T ol JBo b slaguapsd T YL JBs b slaSs e T

OSbe 10 llisl gllas SEM @
(P<+/+0) sz o ime BB 3939 Ui ygim yb )3 ailbio pué By

1PC= Positive Control, corn-soybean basal diet; NC= Negative Control, Avilamycin; WPLE1, WPLE2 and WPLE3 =0.1, 0.2and 0.3

% wild pistachio leaves extract, respectively as a fed additives.

2HDL-c: high density lipoprotein- cholesterol;® LDL-c: low density lipoprotein- cholesterol; *VLDL-c: Very low density lipoprotein-

cholesterol
5SEM: Standard error of means

abc Means in the same column with different superscripts differ significantly (P<0.05).
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Table 5- Effect of different levels of WPLE on cecal microbial population of broiler chickens (log CFU g!)

oo Sl i/ P S ogkabyiSY
Treatments® Escherichia coli Coliforms Lactobacil
PC 7.31@ 7.32 8.09be
NC 7.28@ 7.32 8.18%
WPLE1 7.342 7.33 7.98¢
WPLE2 7.220 7.26 8.282
WPLE3 7.08¢ 7.29 8.362
SEM? 0.023 0.012 0.039

P values <0.01 0.39 <0.01
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1PC= Positive Control, corn-soybean basal diet; NC= Negative Control, Avilamycin. WPLE1, WPLE2 and WPLE3 =0.1, 0.2 and 0.3

% wild pistachio leaves extract, respectively as a fed additives.
2 SEM: Standard error of means

abc Means in the same column with different superscripts differ significantly (P<0.05).
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Table 6. Effect of different levels of WPLE on ileal digesta pH of broiler chickens

Bl o] Obgiome pH
Treatments! lleal digesta pH
PC 5.862

NC 5.752
WPLE1 5.78?
WPLE2 5.40°
WPLE3 5.25P

SEM? 0.05

P values <0.01
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LPC= Positive Control, corn-soybean basal diet; NC= Negative Control, Avilamycin. WPLE1, WPLE2 and WPLE3 =0.1, 0.2and 0.3

% Wild Pistachio Leaves Extract, respectively as a fed additives.

2SEM: Standard error of means

ab Means in the same column with different superscripts differ significantly (P<0.05).

alojl gloylad (e )3 ogess g Jlrb ¢ gl g (et
S sdalie
ol Cdb S 28 skl malitene ©jg0r (295 LS
Capmox yS 3jb | el ju8 ©jgodr 5 )15 olKiws
AN ey (ol s )15 oS 13 35290 (29,50
= SSY Sl 0080 g7 sla o iSL &S Windine (yudisee (VY)
A BSG (el s 2 (ke 33U (2l Sl oS dgue b Ails
2 Lag Sy glmonygld 5l (S o olisS oz (slaal (VA)
Sy 039y 5 Jladyee Ll o)k 5l &8 siwn i)le8 08w
rv._la.u |) dloa” A.A_JI:S W O )ygody ) L)S“m 9 0 uJ.>
35 A= s il ST 5L (FF) as ), 8 U coss 1) eyl
mdo Ol Sl (Sen W )l (i Cuwgige 5 Jdg g w5
s il aiil 15U (losgy (s (slaguol p paiiane yobo
JeoligiSY Slacs Sl l3dl o yile o 3 ol ol los]
o ygmodey iyl Gsly psS 53 VoS hty il oSy LialS g
8,5 8 Sgu 0l g oyluas By s 43U Cov (gl bxe
o=l Lol Gl (58,5 1,8 15U cod pas (Y Jga2)

&9y 4S el L;.‘o\_c— d\obw—dlo.x_u JYSEVV R pH cla_w
ko g pam bl o o o 4 g adlato ] (29,50 Cman
DH 3 6 lan cslos Sy it 535 o I (giie dlga oils
)1y S0 45 Jlo 53 iiS (o0 03 JYL (WS L Y 4 So2p
obon sl Sl L Ly g 00,8 ) (gl PH 3 2o slo
gy Jl edlitl (sl bl gl L 3Blge (3) A o B,
Ceely (4l oot o 50 OralegMe Sise il g (]
2 (0) 2 Lajlows plw d G slodgy PH (g)b xe ialS
Comaz ooy 4y Sy o)l jl oolitl plia &y ol (islol
Lissbor slocs 7Sk 5 lifl SeSY sl sniSadgs slags 351
298 S o (> Sl Jole cul &7 (0 Jgaz) <L yialS
PH (ials 5 siodgw (slags Sl Cuoms o ()15 olSiod (09,540
b peill ol giee
s oyl e g ilojl slalogs 30 | Jols b
P SisS sbargr Gel sbelsl Jl (B s 09 9 SRBC
@bl jhe a5l ol e Golds ] 0a 03l LS Y Jgds
3929 559, ¥V 9 YA > (ilojl (slalass o > SRBC 15
Cleplsl s iy 5l o) pxe olas (P>+/40) sl



vod ...ﬁ,&w@smwwﬂwﬁwswjﬁa)wJ.D;’uc,.b.wﬁ.}‘l&‘

25l g ok (YL 3 b b)) s Yiaasl iale]

055 sy ol e p (g Ay 0)las Sy Gle polaw 36 Y S
Table 7- Effect of different levels of WPLE on immunity response of broiler chickens

(Vw2 )8) (sidasS 50,8 Joal5' (ygmmilomigon (0255 0139 72) (ol sl
SRBC (log2) Immunity organ (%of live weight)
"1 lo YA 595 £Y 59, o9 g Jod
Treatments! d 28 d42 Bursa Thymus Spleen
PC 6.37 7.50 0.16 0.40 0.12
NC 5.50 6.00 0.14 0.37 0.10
WPLE1 5.75 6.75 0.14 0.36 0.09
WPLE2 6.37 7.75 0.18 0.44 0.12
WPLE3 6.00 7.00 0.15 0.38 0.10
SEM? 0.21 0.31 0.008 0.006 0.01
P values 0.67 0.48 0.06 0.33 0.70
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1PC= Positive Control, corn-soybean basal diet; NC= Negative Control, Avilamycin. WPLE1, WPLE2 and WPLE3 =0.1, 0.2 and 0.3

% Wild Pistachio Leaves Extract, respectively as a fed additives.
2 SEM: Standard error of means
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Introduction: The focus on maximizing productivity, production efficiency, and profitability led to the
development of intensive animal husbandry conditions. In this case, many diseases were outbreak, and therefore,
for controlling of them and enhance performance of farm animals, using of chemical substances such as
antibiotics was inevitable. The use of antibiotics as growth promoters (AGPSs) in poultry production began from
several years ago. They were added to diets growth stimulation. The usage of AGPs is possibly an important
factor that promotes the emergence of antibiotic resistant microorganisms in veterinary and human medicine.
The use of AGPs has been banned in some countries. Removal of antibiotics from the diet may negatively affect
profitability of the animals. Therefore, the feed industry will have to research alternatives instead of antibiotics
(15). Various aromatic plants and spices as well as fruits constitute valuable phytogenic sources. The Pistacia
(genus) plant is known for its medicinal property. The plant species Pistacia Atlantica available in western
mountains of Iran and in Khuzestan, llam, Kermanshah, Lorestan provinces. The antimicrobial and antioxidant
properties of the native species are known. Therefore, this study was conducted to evaluate the effect of wild
pistachio leaves extract (WPLE) (Ethanolic, EtOH-H20; 80%) on performance, cecal microbial population and
immunity responses of broiler chickens.

Materials and Methods: 241 days old (mixed sex) broiler chicks (Ross308 strain) were used in a completely
randomized design in 5 treatments, with 4 replicates and 12 chicks per each replicate. Dietary treatment
included: 1)positive control (PC, corn-soybean meal bases diet); 2) negative control (NC, positive control
supplemented with 0.1% Flavomicine; 3) WPLEL (positive control supplemented with 0.1 WPLE); 4) WPLE2
(positive control supplemented with 0.2 WPLE) and 5) WPLE3 (positive control supplemented with 0.3
WPLE).The chicks were fed a corn-soy meal based diet (isocaloric and isonitrogenous (2969.0 kcal/kg
metabolizable energy, 21.30% crude protein in starter period (1-21 d) and 3081.0 kcal/kg metabolizable energy,
19.20% crude protein in grower period (22-42 d)) supplemented with different levels of WPLE and Flavomicine
as on top. The diets were in mash form and formulated according to the NRC (1994) recommendations. Feed and
water were provided ad libitum during the experiment. Feed intake (FI), body weight gain (BWG) andfeed
conversion ratio (FCR) of birds in each pen was recorded weekly and calculated forstarter, grower and total
phases for each bird. On day 42, two chicks per replicate were slaughtered and carcass characteristics were
determined. Blood samples were collected from two birds per replicate to determine blood characteristics
including cholesterol, triglycerides (TG), low density lipoprotein (LDL), high-density lipoprotein (HDL) and
very low density lipoprotein (VLDL)at the end of the experiment (42 d of age). On day 42, two chicks per
replicate were selected randomly and killed aseptically and cecal content of each bird was pooled for
determination of microbial population. The ileum digesta samples collected from two slaughtered birds and
mixed with distilled water (1:10) and vortexed vigorously and pH was measured using a standard pH meter. For
determination of immune response, at 21 and 35 d of age, 1 mL of 25% sheep red blood cell (SRBC) solution
was injected into their breast muscle of 2 chicks per replicate and blood samples were collected from brachial
vein of the birds 7 d after each injection.

Results and Discussion: The results of this experiment showed that FI and BWG were not affected by
antibiotic and WPLE in starter, grower and total phase (P>0.05). FCR was increased significantly in starter by
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addition of feed additives (WPLE and flavomicine). Means by non-significant differences in this study, maybe
due to normal rearing condition. Researcher believed that plant secondary metabolite can exert their positive
effects on critical condition. There were no significant differences in immunity and carcass parameters
(P>0.05).TG and VLDL content of broiler serum were lower in WPLE2 and WPLE3 groups rather than PC.
Dietary treatments did not affected Coliform population but increased Lactobacillus and decreased Escherichia
coli population of cecal content significantly (P<0.05). The antibacterial properties of plant extracts could be
attributed mainly to their phenolic components and their mechanisms of action on the microbial cell. A possible
explanation for the stimulatory effect of polyphenolic compounds on beneficial bacterial growth is that some
microorganisms are able touse these compounds as nutritional substrates. In the particular case of lactobacilli,
these bacteria possess the ability to metabolize phenolic compounds supplying energy to cells and positively
affecting the bacterial metabolism. The pH of ileal digesta was decreased significantly in 0.2 and 0.3% of WPLE
(P<0.05). Increasing lactobacilli bacteria population can decrease pH of gut digesta.

Conclusion: The results of this experiment suggest that WPLE can increase population of beneficial bacteria
and decrease pathogen bacteria in cecal content and can lowering pH of ileal digesta.

Keywords: Broiler chickens, Performance, Wild pistachio






