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Table 1- Diet in starter period
Slygs e
Diets Amount
(%) S1)e <3
Ingredients (%)

& 46.16

Corn

by dllois 44.81

Soybean meal

B o) 4.17

Canola oil

s oo 0.60

Inert

Oyster shell

uLo.ms r‘,..m.lf > 1.77

Dicalcium phosphate

plab s 0.40

Salt

1

olig JoSo 0.25
T .1 .

Vitamin premix

2

(Gine JoSo 0.25

Mineral premix

osgse = Jl 0.22

DL- Methionine
ol @ubu Lgi.&.o AI}A
Calculated composition

(Kcal/kg) pudgalio L5 5551 3000
ME (Kcal/kg)
() pls cpsg 23.31
Crude Protein (%)
() ol 1.04
Calcium (%)
() (o s 5 s 0.50
Available phosphorous (%)
() o

: 0.19
Sodium (%)
(%) o3 1.42
Lysine (%)
() JRCNE N 1.06
Methionine + Cysteine (%)
() o logiz 5 0.28

Tryptophan (%)

Vitamin premix per kg of diet: vitamin A (retinol), 2.7 mg; vitamin Ds (cholecalciferol), 0.05 mg;
vitamin E (tocopheryl acetate), 18 mg; vitamin K3, 2 mg; thiamine, 1.8 mg; riboflavin, 6.6 mg;
panthothenic acid, 10 mg; pyridoxine, 3 mg; cyanocobalamin, 0.015 mg; niacin, 30 mg; biotin, 0.1
mg; folic acid, 1 mg; choline chloride, 250 mg; Antioxidant 100 mg.

Mineral premix per kg of diet: Fe (FeSO4.7H20, 20.09% Fe), 50 mg; Mn (MnSO4.H20, 32.49%
Mn), 100 mg; Zn (ZnO, 80.35% Zn), 100 mg; Cu (CuSO4.5H20), 10 mg; | (K, 58% I), 1mg; Se
(NaSe03, 45.56% Se), 0.2 mg.

* 300 mg/kg of diets added as copper sulfate to experimental diets.
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Table 2- Chemical composition of pulps
et OS5
Al Chemical composition
Pulp () s osle (Keallkg) pudsilio JB il (0) pb omgn () pbs s () ol () jod
DM (%) ME (Kcal/kg) CP (%) CF (%) Ca(%) P (%)
25 87.38 1950 9.35 21 0.20 0.15
Grape
}wj 86.89 1550 8.22 28.3 0.61 0.33
Limon
e 89.26 2340 6.40 23.00 0.56 0.28

Apple
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Table 3- Broiler diets in grower (11-24 days) period

J"ib’)‘" slaylos
Sy Experimental treatment
Diet sl E cpoliyg ¥ 12ls sod a5 25 s s s
Control Control+VitE Lemon pulp Grape pulp Apple pulp

(%) S1)e <3
Ingredients (%)
ey 56.33 56.33 52.20 52.18 52.74
Corn
by dlbuS 35.95 35.95 36.09 36.32 36.15
Soybean meal
b ok 4.19 4.19 5.27 5.06 4.75
Canola oil
A 0 0 3.00 3.00 3.00
Pulp
Oyster shell 0 0 0 0.29 0.35
Shind S 03 2.18 2.18 2.09 2.04 1.91
Dicalcium phosphate
plb o 0.40 0.40 0.40 0.39 0.39
lSalt
kg JoSe 0.25 0.25 0.25 0.25 0.25
Vitamin premix
o
e JoSe 0.25 0.25 0.25 0.25 0.25
Mineral premix
oegee =l 60
DL Methionine 0.21 0.21 0.21 0.22 0.21
[XW) Awbu Lgi_{.o .\ly:
Calculated composition
(Kcal/kg) pudgplio B 55!

TR 3150 3150 3150 3150 3150
ME (Kcal/kg)
() pls cpig

I 20.1 20.1 20.1 20.1 20.1

Crude Protein (%) 0.18 0.18 0.18 0.18 0.18
(%) posnels’

* 84 84 .84 .84 .
Calcium (%) 0.8 0.8 0.8 0.8 0.84
() pbs

.27 .27 4, . .92
Crude fiber (%) 8 3 06 385 3.9
() o is > s
Auvailable phosphorous (%) 041 041 041 041 041
() o

1 1 1 1 1
Sodium (%) 0.18 0.18 0.18 0.18 0.18
() 5
Lysine (%) 1.06 1.06 1.06 1.06 1.06
() crgnie
Methionine (%) 0.42 0.42 0.42 0.42 0.42
(0) ot  coisie

S .82 .82 .82 .82 .82
Methionine + Cysteine (%) 08 08 08 08 08
0 a -

() g 5 0.25 0.25 0.25 0.25 0.25

Tryptophan (%)

Vitamin premix per kg of diet: vitamin A (retinol), 2.7 mg; vitamin D3 (cholecalciferol), 0.05 mg; vitamin E (tocopheryl
acetate), 18 mg; vitamin Kz, 2 mg; thiamine, 1.8 mg; riboflavin, 6.6 mg; panthothenic acid, 10 mg; pyridoxine, 3 mg;
cyanocobalamin, 0.015 mg; niacin, 30 mg; biotin, 0.1 mg; folic acid, 1 mg; choline chloride, 250 mg; Antioxidant 100 mg.
Mineral premix per kg of diet: Fe (FeSO4.7H20, 20.09% Fe), 50 mg; Mn (MnSO4.H20, 32.49% Mn), 100 mg; Zn (ZnO,
80.35% Zn), 100 mg; Cu (CuS04.5H20), 10 mg; | (Ky, 58% 1), 1mg; Se (NaSeO3, 45.56% Se), 0.2 mg.

300 mg/kg of diets added as copper sulfate to experimental diets.
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Table 4- Broiler diets in finisher (25-42 days) period

J"ib’)‘" slaylos
Sy Experimental treatment
Diet 2als E by + tals o) Al PO o Al
Control Control+VitE Lemon pulp Grape pulp Apple pulp
(%) S1)e <3
Ingredients (%)
ey 56.14 56.14 51.79 51.82 52.44
Corn
by o 36.00 36.00 36.32 36.37 36.24
Soybean meal
b ok 4.26 4.26 5.36 5.20 4.75
Canola oil
A 0 0 3.00 3.00 3.00
Pulp
oo g, 1.14 1.14 1.11 1.09 111
Oyster shell
Shind S 03 1.37 1.37 1.33 1.45 1.39
Dicalcium phosphate
b S 0.38 0.38 0.38 0.40 0.40
lSalt
by Josa 0.25 0.25 0.25 0.25 0.25
Vitamin premix
o
e JeSe 0.25 0.25 0.25 0.25 0.25
Mineral premix
() crgie
Methionine (%) 0.21 0.21 0.21 0.17 0.17
ol Awbu Lgi_{.o AI}A
Calculated composition
(Kcal/kg) pudgplio S 55!
i : 3150 3150 3150 3150 3150
ME (Kcal/kg)
() pls cpig
I 20.18 20.18 20.18 20.18 20.18
Crude Protein (%)
(%) o
: .82 .82 .82 .82 .82
Calcium (%) 0.8 0.8 0.8 0.8 0.8
() pbs
3.28 3.28 4.06 3.78 3.91
Crude fiber (%)
() s 5
Available phosphorous 0.41 041 0.41 0.41 0.41
(%)
() o
- 1 1 1 1 1
Sodium (%) 0.18 0.18 0.18 0.18 0.18
() 5
Lysine (%) 1.06 1.06 1.06 1.06 1.06
() crgnie
Methionine (%) 0.38 0.38 0.38 0.38 0.38
() Cpsts + Crigiie
Methionine + Cysteine 0.82 0.82 0.82 0.82 0.82
(%)
) ooy s 0.25 0.25 0.25 0.25 0.25

Tryptophan (%)

Vitamin premix per kg of diet: vitamin A (retinol), 2.7 mg; vitamin D5 (cholecalciferol), 0.05 mg; vitamin E (tocopheryl
acetate), 18 mg; vitamin Kz, 2 mg; thiamine, 1.8 mg; riboflavin, 6.6 mg; panthothenic acid, 10 mg; pyridoxine, 3 mg;
cyanocobalamin, 0.015 mg; niacin, 30 mg; biotin, 0.1 mg; folic acid, 1 mg; choline chloride, 250 mg; Antioxidant 100 mg.
“Mineral premix per kg of diet: Fe (FeSO4.7H20, 20.09% Fe), 50 mg; Mn (MnSO4.H20, 32.49% Mn), 100 mg; Zn (ZnO,
80.35% Zn), 100 mg; Cu (CuS04.5H20), 10 mg; | (K, 58% 1), 1mg; Se (NaSeO3, 45.56% Se), 0.2 mg; 300 mg/kg of diets
added as copper sulfate to experimental diets.
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Table 5- The effect of experimental diets on performance of broilers in growing, finishing and whole period®

5, Sles
ol Performance
T:ee;tments (025 s,/ 2.5) Ly S5 (o5 39,/ 2.5) ©rjs ! Shes b copd
Feed intake (g/day/chick) Weight gain(g/day/chick) Feed conversion ratio

11-24 d 25-42 d 11-42 d 11-24 25-42 11-42 11-24 25-42 11-42
Jrs 37.16 108.49 72.79 29.05 59.33 42.44 1.29 1.85 1.722
Control
“;_ WL)’ 34.65 110.36 72.51 28.94 55.71 42.32 1.20 2.00 1.722
Vitamin E
gee) 5 35.28 108.39 71.84 29.30 60.38 44.84 1.20 1.80 1.61%¢
Lemon pulp
253! i 37.63 104.73 71.11 32.26 64.76 48.51 1.18 1.67 1.47°
Grape pulp
o A 34.64 97.25 65.95 32.18 55.69 43.89 1.08 1.75 1.51%
Apple pulp
SEM 1.71 3.20 1.84 1.77 4.33 1.92 0.076 0.11 0.05
P -value 0.6123 0.0968 0.1251 0.4777 0.575 0.2147 0.4653 0.3339 0.0404

(P<0.01) setbyeo laisine OS] sl alite b g, L 520 0 SlagSiest
"Means within column with different superscripts differ (P<0.01).
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Table 6-The effect of experimental diets on carcass traits in 42" day (carcass %)*

asY Glao

o )los Carcass traits
Treatments asM 0dg) L;‘J‘" e Ol)i:.w LS A Ol)

Carcass Intestine  Abdominal fat Gizzard Liver  Breast Thigh
Jrs 66.75° 9.80 2.55 3.39° 397 3132 2481
Control
< W‘f’"’ 70.53®  8.21 2.42 3.01®  3.05° 3374 2556
Vitamin E
gee) s 73.63° 7.58 1.73 228 268" 36.38° 26,51
Lemon pulp
295 lis 73.42° 7.01 2.23 259° 2.82° 34.26° 26.05
Grape pulp
o Al 74.217 6.62 1.92 258° 274> 36.06° 25.56
Apple pulp
SEM 1.46 1.00 0.37 0.24 0.17 1.09 0.53
P- value 0.0233  0.2595 0.5232 0.0593 0.0014 0.0503 0.2895

"Means within column with different superscripts differ (P<0.01).

(P<0.01) sitly o o sino BT (sl alite b B L cpgis 12 (SlacsSibes’
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Table 7- The effect of experimental diets on intestine parts of broilers in 42" day (small intestine %)

039, szl 039

s ylos Intestine parts weight
Treatments ool andjled poises poib 955 sledg,

Pancreases Duodenum Jejunum llium Secoms
Jrs 3.37 14.16 34.81 39.95 9.09
Control
“;_ "’”L”’ 3.79 14.94 35.63 31.95 12.80
Vitamin E
oo 3.35 14.78 34.56 35.18 12.55
Lemon pulp
5 i 4.47 15.26 32.92 32.97 14.39
Grape pulp
e ol 3.98 15.02 36.18 38.12 11.31
Apple pulp
SEM 0.44 0.89 1.88 2.85 1.74
P -value 0.4045 0.9234 0.7807 0.3001 0.3370

3 g Lol 5l oolat wl s g jlade 51 iU Ylis! E Oeliog 839, 5132

godd Laoy > 0l ) 5o ol bl asl oy oS 5
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L B oled Ca 3 (oB)l95 dlge sl oY o b 25k 0l L
Laallas )0 d5>g0 o)j;o .)]90 9 o.\.al:} d9>93 039 Cjam dlmJﬁlm
039y gaws (sla Jokw o3luil g JS o 1y e @il psy Wil s
(25) oot g Ly ilsS GBSy asdly oyl aisles ol
0> yd 045 L;)ﬁiJ_o.c d r°)§5 51 ealawl (_'j P& abb e
04l 639, slajy s 9 o3l wl)sl 90 w; sloas g
Slgs oyl 45 il e a1 5T Sy sl B pppoliyg an
g ol Gl cago (1) 039, <Ol 5 s o,k 51 ilie
9 USG5 50 Cuto Ol s sdaliio pae (100,55, Slas dguty 9 (gi%0
5 4 bgyyo Ylais! E sy (ol 0303 3 039, (sl Jsho o)1l
A8l (GBS 0y oS 5 g lgn Ol 42> (meling 5l ealatul

S S o el Candy 2 iulejl sloey
sl kst (glmo s 5l o3l .ol oas 03,91 (9) Jods
(P>0/05) cuilys 595 slodogr 5 cwu] Cundg I sine
Sl Gl Laads 3 39250 C 5 A (slagaling 9 E ool
= ke )_11 A_)lyuo LQ)T )l oaliiwl 9039 LS‘N‘ s p Cudo
S S s A8l Al Wadaga (8 pyw (el e )
Yol bl 5 E ualing (sols (sl 1 badsgs 65 ool
‘U.:]9_m 9 uT Ia)l)_m ;U_.wu‘w)i .)‘9.;: U"l )l odlaswl clam LY 109;)9
(11) KWl Lmdq? Copde g u..{ljé. oo s cluS'

2 bsS glmansr 03g) slial jr ialojl slaoy S
st minlesT slmo s 51 osliiwl .l o 03] (7) Joi
4 4395 b (P >0/05) col axslss lnas g 039, slinl o ine
I il s G 5l ggs B jualie ()l laallis asyl
5 oS oS axcwg sl Lol jl oolitul &S e o llaz]
ol oy b duglio )3 o il clbcuond ijg dod LT3l
aS ol oluas 3l oy opl &S 35 B peeling (g5l> 0 4
5l oolawl cae g oolaiwl paw (g ol il e 4 Slgs o
slabiie ()35 )3 28k oy oS 5 g bdlds (gol> (slvo
Giliseo (elaceand 1 4l sine gl 3 slow gy 31 dlizsl (30)
ol dLBIG 565 clads g 039,
slaazsr Gisdshige  hilojl glooy ) odlazal sl
bLod j1 pialojl (slao e ol 02035 @)l (8) Jga o (adgs
S0 Una gy 039, Jolow clnaasls 5 o ine 51 o )lel
1 inlojl slmo s (odae blsd 5l JLs oyl L (P >0/05)
N LS 3os 5 iy 001 Lial58l Covgo Anli b duuylie
ps GLJ 1 e Sl jolie gsls Ladlis aiy) ) ansis
S 3 Loyl aST5T L 5 (oo dlgo (gl il s
239y sbagbuw ojlail g JSb )5 (s Sl oo dlge el 392
oas) cladllis §) camys 3 oalizl b 3l oyl a5(20) LS by
sl Jobo )3 puss pie 03,55 aalie Liolesl ol 13 G g oSl
S5l oy i 9 el b awglie ) Laalls (gol> slalogs 039,



475

1S ol Sl gas abY Slhs 05 Kot g1 s 9 35551 god oA 5]

(32095 40) (2865 (sl 039 (5355890 2 odlitol 350 ilosl ié (slooyn $1-8 Jgua
Table 8- The effect of experimental diets on intestinal morphology of broilers (Micrometer) in 42" day

YRESTLITY

s ylos Intestinal morphology

Treatments ks Jsb ks sl po e s ak oy S Gos
Ville length Ville head width Ville base width Crypt depth

IS 1312.22 88.89 144.76 231.15

Control

o oy 1886.13 85.50 209.21 246.47

Vitamin E

goe) 5 2106.13 102.51 172.77 246.74

Lemon pulp

S 1591.24 102.44 15522 235.96

Grape pulp

o ol 1687.41 62.96 173.97 259.17

Apple pulp

SEM 175.66 17.51 30.49 40.39

P- value 0.0771 0.5207 0.6412 0.9889

(L0g2) (59,42 oy » 2855 slatrgr iaal Jlee 2 2l 3,50 (ctilofl (slaoper 51-9 Jou
Table 9- The effects of experimental diets on immune index of broilers in 42" day (Log2)

ol ke

Lo Immune index
Treatments JolS g5 525 dosS o3 S35 G owslSsal M ouslSyial

Newcastle titer SBRC 1gG IgM
Jrs 5.58 2.50 0.38 2.12
Control
o oty 5.84 2.25 1.08 217
Vitamin E
o) i 6.84 2.35 1.10 1.25
Lemon pulp
53 s 6.25 2.49 1.22 2.07
Grape pulp
e A 6.84 2.35 1.17 1.18
Apple pulp
SEM 0.31 0.56 0.85 0.53
P- value 0.557 0.9882 0.8117 0.5708

sl Slas cpl g dals o b dwslie o aute SIE el Caw g 50l glaally oy 3 oolazul siabeS (slads g

&bo

Ajakaiye, J.J., A. Pérez-Bello., M. Cuesta-Mazorra., J. R. Garcia-Diaz., and A. Mollineda-Trujillo. 2010. Effects of
vitamin C and E dietary supplementation on erythrocyte parameters of layer chickens reared in high ambient
temperature and humidity. British Journal of Poultry Science, 12 (3): 205-2009.

Alipour, D., M. M. Tabatabaei., P. Zamani., H. A. Aliarabi., A. Saki., and Z. Zamani. 2011. Determination of
chemical composition and gas production parameters of raisin byproduct. Research Journal of Animal Science,
20/4 (1): 109-118.

Amiri Andi, M., and M. Afshar. 2012. The effect different levels of Vitamin E on the efficacy of broiler breeders
and Humeral Immunity. Sarandaj Islamic Azad University Veterinary Journal, 18: 19-26.



1394 ybiwo; 4 oyl 7wl oyl ol ol pole Gl 4, 476

4-
5-

10-

11-

12-
13-

23-

24-
25-

26-
27-

28-
29-
30-
31-

32-

AOAC. 2002. Official Methods of Analysis of the Association of official analytical. Eds. Washington DC.
Bahrami, Y., and S. Chekani-Azar. 2010. Some blood biochemical parameters and yields of lambs fed ration
contained dried grape pomace. Global Veterinary, 4 (6): 571-575.

Bahrami, Y., A. D. Foroozandeh., F. Zamani., M. Modarresi., S. Eghbal-Saeid., and S. Chekani-Azar. 2010. Effect
of diet with varying levels of dried grape pomace on dry matter digestibility and growth performance of male
lambs. Journal of Animal and Plant Science, 6 (1): 605-610.

Bradley, G.L., T.F. Savage., and K.I. Timm. 1994. The effects of supplementing diets with Saccharomyces
cervisiae var. boulardi on male poult performance and ileal morphology. Poultry Science,73: 1766-1770.

Dorri, S., S. A. Tabeidian., M. Toghyani., R. Jananian., and F. Behnamnejad. 2012. Effect of different levels of
grape pomace on broiler chicks. The 1" international and the 4™ national congress on Recycling of Organic Waste
in Agriculture 26 - 27 April in Isfahan, Iran.

Ghaemi, H., A. Nobakht., and S. Razzaghzadeh. 2014. The effect of apple pulp and multi enzyme on performance
and blood parameters of native laying hens. Journal of Farm Animal Nutrition and Physiology, 9/1 (1): 10-21.
Godrati, A., and P. Farhomand. 2014. The effect of lemon powder and comparison it with Avilamycine antibiotic
on serum lipids and abdominal fat of broilers. Science and Research Journal, 13: 99-110.

Goni, I., A. Brenes., C. Centeno., A. Viveros., F. Saura-Calixto., A. Rebole., I. Arija., and R. Estevez. 2007. Effect
of dietary grape pomace and vitamin E on growth performance, nutrient digestibility, and susceptibility to meat
lipid oxidation in chickens. Poultry Science, 86: 508-516.

Iran Statistical Center. 2013. Report of agriculture production.

Khayat Nouri, M., and A. Kargari Rezapour. 2011. Effect of apple (Malus domestica) supplementation on serum
lipids and lipoproteins level in cholesterol —fed male rat. Meddles Journal of Science and Research, 9 (6): 744-748.
Lau, D.W., and A. J. King. 2003. Pre- and post-mortem use of grape seed extract in dark poultry meat to inhibit

development of thiobarbituric acid reactive substances. Journal of Agriculture and Chemistry, 51: 1602-1607.
Leshchinsky, T. V., and C. Klasing. 2001. Relationship between the level of dietary vitamin E and the immune
response of broiler chickens. Poultry Science, 80: 1590-1599.

Mckeen, W. D. 1976. The use of grape pomace in a force molt feed. Progress in poultry. Cooperative extension.
University of California 13: 1-4.

Nazari, M., S. A. Hosseni., H. Lotfolahian., and A. Zarei. 2014. The effect of lemon extract and probiotic on
performance and carcass traits of broilers. Science and Research Journal, 13: 69-82.

Nobakht, A. 2013. Effects of different levels of dried lemon pulp on performance, carcass traits, blood biochemical
and immunity parameters of broilers. Iranian Journal of Applied Animal Science, 3 (1): 145-151.

Nobakht, A. 2013. The effect different levels of apple waste on performance, egg traits and blood metabolites of
laying hens. Journal of veterinary Clinical Research, 4 (3): 155-166.

Nobakht, A. 2013. The effects different levels of dried lemon pulp on performance and blood metabolites of laying
hens on the base of corn diets. Iranian Journal of Animal Science, 44 (4): 397-404.

Nobakht, A. 2013. The effects of different levels of lemon pulp on performance and blood parameters of laying
hens in wheat- based diets. Animal Research Journal, 23 (4): 15-26.

Nobakht, A. 2014. The effect different levels of apple waste on performance, egg traits and blood parameters of
laying hens. Veterinary Clinical Research Journal, 4 (2): 155-166.

Nobakht, A. and B. Amiri Dashatan. 2014. Effect of different levels of lemon pulp on performance, carcass and
blood parameters of meat type turkeys. Animal Production Research, 3 (2): 9-17.

Pourreza, J. 2000. Poultry Nutrition. Arkan Publishing, PP: 121-185.

Rezaei, M., M. A. Karemi Torshizi, and Y. Rouzbehan. 2012. Effect of dietary fiber on intestinal morphology and
performance of broiler chickens. Animal Sciences Journal (Pajouhesh & Sazandegi), 90: 52-60.

Roghani, E., and M. Moeinizadeh. 2006. Handbook of poultry feed from waste. Ayish publishing, PP: 241.
Sahini, K., O. Kucuk, N, Sahin and M.F. Gursu. 2002. Optimal dietary concentration of vitamin E for alleviating
the effect of heat stress on performance, thyroid status, ACTH and some serum metabolite and mineral
concentrations in broilers. Veterinary Medicine of Czech, 47 (4): 110 -116.

Samsamshareat, M. H. 2004. Medicinal Plant. Mani Publishing, PP: 78-125.

SAS Institute. (2005) SAS Users guide: Statistics. Version 9.12. SAS Institute Inc., Cary, NC. pp: 126-178.
Sharbati Alishah, A., M. Danishyar., and A. Aghazadeh. 2013. Effects of different sumac seed powder on growth,
blood metabolites and carcass characteristics of broiler chickens under heat stress condition. Animal Sciences
Journal (Pajouhesh & Sazandegi), 90: 52-60.

Syago-Ayerdi, S.G., A. Brenes., A. Viveros., and I. Gol. 2009. Antioxidative effect of dietary grape pomace
concentrate on lipid oxidation of chilled and long-term frozen stored chicken patties. Meat Science, 83: 528-533.
Syago-Ayerdi, S.G., A. Brenes., and I. Gol. 2009. Effect of grape antioxidant dietary fiber on the lipid oxidation of



ATT o ylsS oliws Sluogas iy Slas o Shos p1 o § 955! cgod LA 1

raw and cooked chicken hamburgers. Food Science and Technolgy, 42: 971-976.
33- Valizadeh, M., and M. Moghaddam. 1994. Agriculture Experimental Design 1, Pishtaz EIm Publication, PP: 25-

100.
34- Zafar, f., M. Idrees., and Z. Ahmad. 2005. Use of apple byproducts in poultry rations of broiler chicks in Karachi.

Pak. Journal of Physiology, 1: 13-25.



