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Table 1- The ingredients and chemical composition of experimental diet in grower period (11-24 d)

S )3l St A5 il gl (59l (alojl (slao

(%) <l . . . .

. Experimental diet containing of different levels of grape pomace

0,

Ingredient (%) 0 3 3 9 R 15
2 59.07 55.90 51.51 47.83 43.67 38.39
Corn (%)
by oS 33.81 33.15 33.13 33.38 33.45 33.35
Soybean meal
O G oS 0.92 1.35 2.06 2.62 3.18 438
Corn gluten meal
o9 lis 0 3 6 9 12 15
Grape pomace
byw 0595 1.29 1.84 2.30 2.90 3.50 4.10

Soybean oil
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Continuation of Table 1 ) Jgaa aold!
plb s 0.25 0.25 0.26 0.26 0.26 0.26
Salt
Yoo

oy JoSa 0.25 0.25 0.25 0.25 0.25 0.25
Vitamin permix'

Yo

e JuSe 0.25 0.25 0.25 0.25 0.25 0.25
Mineral permix?

O P 0.10 0.10 0.10 0.10 0.10 0.10
Sodium bicarbonate

Sond ol =0 1.41 1.41 1.41 1.41 1.41 1.41
Dicalcium phosphate

ol S 1.10 1.05 1.00 0.95 0.95 0.78
Limestone

gl = 0.28 0.28 0.27 0.28 0.28 0.26
DL- Methionine

Alse o =J 0.24 0.24 0.24 0.24 0.24 0.24
L- Lysine hydrochloride

s 0.08 0.08 0.07 0.07 0.08 0.08
L- Threonine

B e b il 0.01 0.01 0.01 0.01 0.01 0.01
Phytase enzyme 5000

ale 0.94 0.84 1.14 0.45 0.37 1.14
sand

&= 100 100 100 100 100 100
Total

Chemical composition

(p5oksS fs)JK k) Lo g Cigw BB (655l 3000 3000 3000 3000 3000 3000
Metabolizable energy (Kcal/kg)

(033) el 0.90 0.90 0.90 0.90 0.90 0.90
Calcium (%)

(3053) ooyt BB siud 0.45 0.45 0.45 0.45 0.45 0.45
Available phosphorous (%)

(30)3) i BB s+l 0.87 0.87 0.87 0.87 0.87 0.87
Digestible methionine + cystine (%)

(20 wde JB 005 1.15 1.15 1.15 1.15 1.15 1.15
Digestible lysine (%)

(b)) wan JE origy 0.77 0.77 0.77 0.77 0.77 0.77
Digestible threonine

(3053) o8 3.64 437 5.11 5.84 6.57 7.27
Crude fiber (%)

(25 e Y+ Sl o355 0,5 o 1Y el S 505 oo VD (ol iy 55 o (1 y 25 2l et pSSS 52 33 il JaSe |

V0 e SKigisly Sl 15 oo VYD (Sdg8 sl 105 oo 10 s £ )5 oo o/ VP (oWl s f5 o £ (i gMogn ) 105 o T ool )5 ko ¥ obie

Pk YO JS S g )5 e

VYO (5 o5 o ¥ el 1.5 ko 5 o 5 ko Vo iy 5,5 o WY+ 5580 8 gm s 5 ol e 55 4 tne JuSo T

ke

!The vitamin premix supplied the following per kilogram of diet: retinyl acetate, 1.5 mg; cholecalciferol, 0.025 mg;

a-tocopheryl acetate, 20 mg; menadione, 2 mg; thiamine, 3 mg; riboflavin, 6 mg; cyanocobalamin, 0.016 mg; niacin,
15 mg; folic acid, 1.75 mg; pantothenic acid, 15 mg and choline chloride, 250 mg.

2 The mineral premix supplied the following per kilogram of diet: Mn, 120 mg; Zn, 100 mg; Cu, 16 mg; Se, 0.3 mg
and I, 1.25 mg.
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Table 2- The ingredients and chemical composition of experimental diet in first finisher period (25-39d)

A 580l St s el olaw (gol> U“,“’L"j 1LYV

(AR . . . ;

. Experimental diet containing of different levels of grape pomace
Ingredient (%) Op 3 c S 5 “frz pep iz
2 59.02 55.01 50.88 46.75 4231 37.54
Corn
by s 31.70 31.78 31.89 31.90 31.73 31.33
Soybean meal
€ G5 b 2.60 3.16 4.02 4.89 6.18 7.91
Corn gluten meal
o9 lis 0 3 6 9 12 15
Grape pomace
b 095 . 1.95 2.50 3.00 3.50 4.00 4.50
Soybean oil
sl = 6 0.25 0.25 0.24 0.24 0.22 0.22
DL- Methionine
Alse o =J 0.19 0.19 0.20 0.20 0.20 0.21
L- Lysine hydrochloride
odgss =) 0.04 0.04 0.04 0.04 0.04 0.04
L- Threonine
plb Sl 0.26 0.26 0.26 0.26 0.26 0.26
Salt
Yoo

e 0.25 0.25 0.25 0.25 0.25 0.25
Vitamin permix'

Yo

e JuSe 0.25 0.25 0.25 0.25 0.25 0.25
Mineral permix?

O P 0.10 0.10 0.10 0.10 0.10 0.10
Sodium bicarbonate

Sond ol 0 1.26 1.25 1.25 1.25 1.25 1.25
Dicalcium phosphate

<l 1.08 1.02 0.98 0.94 0.88 0.83
Limeston

Beve kb 5l 0.01 0.01 0.01 0.01 0.01 0.01
Phytase enzyme 5000

ke 1.04 0.93 0.63 0.42 0.32 0.30
Sand

&= 100 100 100 100 100 100
Total

Chemical composition

(p,55kS f"M 9hS) sl g 5w S 55 3060 3060 3060 3060 3060 3060
Metabolizable energy (Kcal/kg)

(0)3) e 0.85 0.85 0.85 0.85 0.85 0.85
Calcium (%)

(23] o> S ot 0.42 0.42 0.42 0.42 0.42 0.42
Available phosphorous (%)

(3053) i B s+ oigte. 0.80 0.80 0.80 0.80 0.80 0.80
Digestible methionine + cystine (%)

(03 wde JB 005 1.02 1.02 1.02 1.02 1.02 1.02
Digestible lysine (%)

(20) wde JB 0igs 0.68 0.68 0.68 0.68 0.68 0.68

Digestible threonine
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Continuation of Table 2 Y Jgas aoldl
(3053) o8 3.55 428 5.01 5.74 6.45 7.15
Crude fiber (%)

25 e Yo il 55 00 5 o -V idS 48 3.8 oo VB il iy 5,5 o b |y 25 el eyt p S5 2 3> ity oS
Syl el 10,5 (o VYD «Sgd sl t)5 oo VO el 105 (o +/ 415 oo VbsS e 1.5 (oo £ e 9Mogm fp )5 (oo ¥ e0omalss 10,5 (oo ¥ ce3ie
S ke YO )l g8 g p)5 e VO
VO g5 25 oo /Y ot 595 o VP cmn tp 5 o Voo atn) 1005 koo WY e 5300 10,8 g0 (el Iy 25 polie 0z )T kS 10 40 gme JoSe
ke
! The vitamin premix supplied the following per kilogram of diet: retinyl acetate, 1.5 mg; cholecalciferol, 0.025 mg;
a-tocopheryl acetate, 20 mg; menadione, 2 mg; thiamine, 3 mg; riboflavin, 6 mg; cyanocobalamin, 0.016 mg; niacin,
15 mg; folic acid, 1.75 mg; pantothenic acid, 15 mg and choline chloride, 250 mg.
2 The mineral premix supplied the following per kilogram of diet: Mn, 120 mg; Zn, 100 mg; Cu, 16 mg; Se, 0.3 mg
and I, 1.25 mg.

(Sin YABY) ps> bl 093 )3 (lejl sloosr (gdio slge 5 (SThs dlgo oS =V Jgotr
Table 3- The ingredients and chemical composition of experimental diet in second finisher period (40-49d)
A 580l St e el olaw (gol> U“,“’L"j 1LYV

() A3 ‘ Experimental diet containing of different levels of grape pomace
Ingredient (%)
0 3 6 12 15
9

=r 65.00 61.28 56.94 53.33 48.98 44.64
Corn

by s 2000 2949  30.12 28.89 2721 29.52
Soybean meal

€93 FolS oS 0.10 0.10 0.10 1.59 3.97 2.34
Corn gluten meal

D 0 3 6 9 12 15
Grape pomace

byw gy 2.00 2.46 3.24 3.60 430 5.00
Soybean oil

B 0.26 027 027 0.27 0.27 0.27
DL- Methionine

Ao = 0.20 0.20 0.19 0.22 0.22 0.22
L- Lysine hydrochloride

osgsy = 0.06 0.07 0.07 0.07 0.07 0.07
L- Threonine

plb S 0.26 0.26 0.26 0.26 0.26 0.27
Salt

AN "

omlys Jose 1 0.25 0.25 0.25 0.25 0.25 0.25
Vitamin permix

Yo

e Joe 0.25 0.25 0.25 0.25 0.25 0.25
Mineral permix?

O e , 0.10 0.10 0.10 0.10 0.10 0.10
Sudim bicarbunait

i lS =3 1.13 1.13 1.13 1.14 1.14 1.14
Dicalcium phosphate

LS oS , 1.04 0.99 0.94 0.88 0.83 0.78
Calcium Carbonait

e jlid 3] 0.01 0.01 0.01 0.01 0.01 0.01
Phytase enzyme 5000

ke 0.34 0.14 0.14 0.14 0.14 0.14
Sand

& 100 100 100 100 100 100

Total
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Continuation of Table3 ¥ Jgaa aold!
Chemical composition
(f’;flﬂsﬁ,d“’l*‘) S g S5 JB (555 3100 3100 3100 3100 3100 3100
Metabolizable energy (Kcal/kg)
(03) e 0.80 0.80 0.80 0.80 0.80 0.80
Calcium (%)
(32 3) > S it 0.40 0.40 0.40 0.40 0.40 0.40
Available phosphorous (%)
(103) el B8 s *igile 0.75 0.75  0.75 0.75 0.75  0.75
Digestible methionine + cystine (%)
(203) o JB o3 0.96 0.96 0.96 0.96 0.96 0.96
Digestible lysine (%)
(o) win JB oy 0.64 0.64 0.64 0.64 0.64 0.64
Digestible threonine
(209) 8 3.46 422 4.97 5.63 6.26 7.11
Crude fiber (%)

25 o ¥+ il 355 05,5 o 70 il 5 5 o V0 bl i) 5,5 o by 25 i o 1SS o > aabing Joo
sl 5,5 e WV S5 sl 5 e 18 il S b 48 Vg 1,5 o £ sy 25k ¥ a1, o ¥ gt

5k YO S IS 5 28 o 10 Sl

g psSke oY il 1,5 (o V5 (o 10,5 e Ve gyt S e WY+ 5300 10,5 oo el |y 2 ol ez p)SElS 0 3 gme oS

P)fg_fl':"“ VYO

! The vitamin premix supplied the following per kilogram of diet: retinyl acetate, 1.5 mg; cholecalciferol, 0.025
mg; a-tocopheryl acetate, 20 mg; menadione, 2 mg; thiamine, 3 mg; riboflavin, 6 mg; cyanocobalamin, 0.016
mg; niacin, 15 mg; folic acid, 1.75 mg; pantothenic acid, 15 mg and choline chloride, 250 mg.

2 The mineral premix supplied the following per kilogram of diet: Mn, 120 mg; Zn, 100 mg; Cu, 16 mg; Se, 0.3

mg and I, 1.25 mg.

(V0) 2gu o0
iy 9 it ptnd a8l (Gaee polie (liee (pSle
5eke (6,505 addllas gy duo > VVE g +/¥E o /VE o [ON s &
25 V) g3 +I¥y 10 i oy 1 A o g el ol
b gdgde b as 05)8° )15 (1) dopd /¥R 5 </0OY Ko b
Sgas 3yl Al P S )b Jlgren pols ddlles zls
o Olallbae jlosel vty pdlie I (63905 b oS ol o> O/AF
Gy (Shyss odlo oyl ams o lis 5 cunl SYL (R o YIYF)
Al olewd oS5 oS Joloe dlon 51l oYL Sixe dlge
Bl by s S g5 cazdly IS, sl 555
o )+) i ploass 51a3sS by g i S (655l
S Jlo & o J 855 S pleasd oS 5 (sl Cad S
2 28 Oluls jleolail Cygn 3 cusl p3Y (plpls (ST yus
05 o pliosd o 5 et 9o 00 3 poguas 4 3L oo
Sy Sl 5531 aly (Sl by, 48 Siine cpies 25
A 5 5 pliasd LS 5 e Sl S8 ()55 alyid

{Y0) 3,

U3 s 9 o g B 500 9 (olaasd Slass 3 b
255
Jodoyd aib o b oSl Sl dley )8 o lowd LS 5
9 P pl o2 Pl 0iSgn Sl Cud oad L) Y
oy BN o YEIAD F/AY VIV sy )l dlly pld ruSs
opiie plu pdlie)l (lolsl b anlllas cpl)> oel oty polis 3¢
b 9 Pl (2 b (g p pdlie bl 4y pskas 291 Sl (1)
53,8 S Mo VeI 5 Y CANAY Ly 4 ) 56l Al ps
a5 4y Yy s ol o531 Alis o Pl e g P b e
O Ol Pl b 9 (2 (e 3 i )3 )9Sl s S92 oo
YL zolaw 1 ookl Codgizee cumw YU b (glgives bl ansly
O Sl 5 Pl e (11) 358im b oy 5 oS Al
ogpe (Shewy Al po g Al 929 e b 3929 )90l 05) 4y (St
Shgd soue Cop Jualg 0> (6551 (B3 eVl b 30
opan Shygd it ialS Coge dond j3 ol j)leS oKiwd )]



VFoo Glcnoy £ oylods IF ol ol ol oo pole sleld gy syt 0aY

(2252) 95 a5 sladigas pland Sl —€ Jga
Table 4- Chemical composition of grape pomac in different parts (%)

3)le Y ols,ls Yols I

Yol s ¥ olS)ls Sl

SEM!
Items Part 1(n=5) 2(n=5) Part Part 3(n=5) Part 4(n=5) Mean
Sis oolo
92.95+1.22 92.34£1.06 93.54+1.45 92.14+£1.85 92.74 1.06
Dry matter
Ji odlo
. 94.31£1.77 95.12+1.68 94.81£1.26 94.26+1.35 94.62 1.51
Organic Matter
(R
P oman . 8.12+0.85 6.84+0.78 6.54+0.34 7.05+0.72 7.13 0.63
Crude Protein
P 2
4.54+0.15 4.71+£0.28 4.78+0.14 5.68+0.24 4.92 0.20
Ether extract
Pl usls
5.71£0.26 6.19+0.19 5.61+0.14 5.93+0.54 5.86 0.28
Ash
Pl b
28.13+0.43 26.73+£0.32 26.43+0.26 26.14+0.37 26.85 1.33
Crude fiber
@il gyle dlge
: 47.11+£1.36 48.7142.43 50.18+1.15 47.34+1.38 48.33 1.75
Nitrogen Free extract
S 0.57+0.05 0.59+0.03 0.61+0.09 0.56+0.02 0.58 0.04
Calsium
sl 0.25+0.03 0.26+0.01 0.27+0.07 0.29+0.02 0.26 0.03
Phosphorous
e . 0.47+0.02 0.49+0.04 0.51+0.06 0.39+0.03 0.46 0.03
Magnezioum
el . 1.21£0.11 1.1940.18 1.14+0.16 1.0940.12 1.16 0.14
Potasstum

I SEM: Standard error of means
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Table S- The energy content of grape pomace (Kcal/kg DM)

g g BB (55l

g g B (55l g g B (55l

g g B o550

ltems P 53 ol o sl gl sl o L qoal (s L
Gross energy O3l sl ors il O3l sl ors
AME! : TME? ’
AMEn? TMEn*

o9 i 3371.75 1527.63 1526.13 2223.58 2221.02

Grape pomace

oo 2l (sl 177.25 38.33 31.28 63.08 59.10

SEM?

! AME: apparent metabolizable energy,

2 AMEn: apparent metabolizable energy corrected for nitrogen,

3 AME: apparent metabolizable energy,

4 AMEn: apparent metabolizable energy corrected for nitrogen.

5 SEM: Standard error of means
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Table 6- Effect of different levels of grape pomace on broiler performance!

2551 B oo
Levels of grape pomace
Items 0 3 6 9 12 15 SEM?  P-Value

(PR Oi9 ol

Weight gain(gr)
(3 YE U V) a5 090 480.0° 480.8° 479.6° 463.0° 456.0° 454.6° 2.24 <0.01
Grower (11-24 d)
(%*5 i YAEYD) sl U 0392 819.22  757.0%® 7337 958ked 6175 602.44 17.34 <0.01
Finisher 1 (25-39 d)
(95?” FAET:) s bk g 1208.0  1211.6 1212.0 1115.4 1130.0 1126.2 13.25 0.13
Finisher 2 (40-49 d)
(s ﬁ, 61 e J 2507.28 24494  24253%  2311.3%  2203.5° 2183.2°  26.20 <0.01
Total priod (11-49 d)

(p5) Shs> B pas

Feed intake(g)
(sjsy TE BN 235 0090 7674 7425 7224 7970 8078 8417 1411 0.13
Grower (11-24 d)
(%*5{"’ YRETA) Jgl (Sl g 1228.6 12362 1227.8 1245.6 1236.2 1211.0 5.10 0.53
Finisher 1 (25-39 d)
(“.*5’:” FUF) e bhorg> 330 3040 22860 22514 220380 219500 13.62 <0.01
Finisher 2 (40-49 d)
(s ﬂ, bW o> JS 43332 43029 42362 42940 42478 42477 16.38 0.49
Total priod (11-49 d)
(57p5) Shes sy
Feed conversion ratio (gr:gr)

(s YF B 1Y) 2y 090 1. 60% 1.55° 1.51° 1.72 1.77% 1. 85 0.03 <0.01
Grower (11-24 d)
(%*5 I YRETA) Jol (Gl g 1.51° 1.64° 1.69° 1. 80% 2.01° 2.02 0.04 <0.01
Finisher 1 (25-39 d)
(s TAEF) o3 bk 093 1.95 1.92 1.89 1.95 1.95 1.96 0.02 0.93
Finisher 2 (40-49 d)
(s ﬂ, 61 e 1.73b 1.76 1.75° 1.86 1.932 1.95 0.02 <0.01
Total priod (11-49 d)

(P<o/-0) st s gme B3 3gpg ,S5Li5 o ya )3 alie i g s
ugi»l.:n J)IAJL:..;] dlb&“

! Means in the same row with different superscripts differ significantly (P<0.05)

2 SEM: Standard error of means
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Table 7- Effect of different levels of grape pomace on carcass charactristics of broiler chickens at 49 days of age!

JEEp
Levels of grape pomace
Items 0 3 6 9 12 15 SEM! P-Value

(0,9 45Y 68.90 67.18 67.56 67.52 67.74 68.77 0.24 0.18
Carcass (%)
(0,9) 4o 38.07 38.14 38.83 37.77 37.91 37.72 0.22 0.86
Breast (%)
(25) oy 2963  29.35 28.92 28.45 27.92 2757 0.28 0.32
Thigh (%)
(o) 28 d d b b

K 3.40 3.69¢ 3.93¢ 4.22 4.44* 4.64° 0.09 <0.01
Liver (%)
(h23) o5k 0370 039% 041> 043  045°  046° 0.0l 0.03

Pancras (%)

(bo) @SB dbgme a2 4010 305 4080

Abdominal fat (%)
(e 8lo) S287 039, Jobo

Length of small 174.7 175.9 175.1

intestine (cm)

(2 (5L poss o 37735 37.01°  37.14°

Length of ceca (cm)

3.92% 3.83%® 3.60° 0.04 0.05

176.2 176.4 176.8 0.42 0.83

38.30° 38.35° 39.68% 0.19 0.04

(P<o/+0) st s me B3] 399 ,S5LES o yb )3 aliio e g s

wiﬂ.:.n N )L\Jt..;l du°5 v

! Means in the same row with different superscripts differ significantly (P<0.05)

2 SEM: Standard error of means
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Table 8- Effect of different levels of grape pomace on blood biochemical parameters of broiler chickens (mg/dl)!

XIS

Levels of grape pomace

Items 0 3 6 9 12 15 SEM? P-Value

ofn 5.12 5.36 5.27 5.58 5.53 531 1.69 0.67
Total protein
Seogl e 4.45 4.17 428 4.25 4.19 4.17 0.07 0.89
Uric acid
o 129.42 122.4° 120.4% 114.6% 109.8¢ 106.6¢ 1.66 <0.01
Cholesterol
Fk 219.4 217.4% 209.8% 208.6¢ 206.0¢ 196.4¢ 1.76 <0.01
Glucose
el 96.2° 82.20 76.0b¢ 70.6% 64.0¢ 63.24 2.44 <0.01
Triglyceride
Y ISl s 68.4° 64.5% 61.7%¢ 58.8bcd 53.7¢ 53.14 1.41 <0.01
HDL?
ot IS b oFignad 18.4° 18.4° 18.5° 17.8° 19.12° 19.8? 0.14 <0.01
LDL*
C" 8.252 8.232 7.9080 7.78% 7.830 7.79° 0.06 0.04

a
o 3.12 2.69 2.93 2.88 2.56 2.82 0.12 0.51
p

(P<o/-0) st s jime B3] 3939 55U Jaws jo )3 aliio e g,
US.J.:.A A)IAJlL.:l d'.b&“

! Means in the same row with different superscripts differ significantly (P<0.05)

2 SEM: Standard error of means
3HDL: High density lipoprotein
4LDL: Low density lipoprotein
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Introduction One of the most important challenges in poultry industry is supplying of feedstuff. The
international prices of this feedstuff have increased the costs of poultry production, and therefore, reduced
marketing margins. Additionally, due to the high amount of wastes from the agricultural sector and food industry,
proper management of these resources and identifying the nutritional value, makes it possible to produce cheap
and suitable ingredients for poultry which are not competitive with human food. Grapes (Vitis vinifera L.) are one
of the largest fruit crop in Iran with annual production of 2.5 million metric tons. Grape pomace (GP) is a by-
product of grape processing for ethanol, fruit juice and vinegar production and including stems, skins, seeds and
peels and these residues are about 20-25% of the weight of the original grape. Considerable production of this by-
product encourages animal nutritionists to study its nutritive value. It has shown that GP has about 8-13 % crude
protein (CP), 6.2-8.4 % ether extract (EE) and 22.3-36.8 % crude fiber (CF) and 2642.19 kcal/kg apparent
metabolizable energy (AME). Grape skins and seeds are rich sources of flavonoids. Studies have shown flavonoids
have the capacity to act as powerful antioxidants by scavenging free radicals and terminating oxidative reactions.
Also, phenolic component of grapes have shown inhibitory effect on bacteria. It was reported that inclusion of up
to 10% GP in diets did not adversely affect broiler chickens’ performance and improved their antioxidant and
immune responses.

Materials and Methods Two independent experiments were conducted to determine the nutritional value and
metabolizable energy of GP and study its effect on performance of broiler chicken. In the first experiment, AOAC
method (3) was used for determination of proximate analysis of GP. Forced feeding method was used for
determination of GP metabolizable energy. In the second experiment, a total of 450, one day old broiler chicks
(Ross -308 strain) were used in a completely randomized design with six treatments, five replicates and 15 birds
per replicate. Experimental treatments were the levels of 0 (control, basal diet, based on corn and soybean meal),
3,6,9, 12, and 15 % of GP included to basal diet. The diets were in mash form and formulated according to Ross
-308 strain recommendations. Feed and water were provided ad /ibitum during the experiment. All broilers fed
same diet in stater period (1-10 d of age) and turned to experimental diets from day 11. Feed intake (FI), body
weight gain (BWG) and feed conversion ratio (FCR) of birds in each pen was recorded weekly and calculated for
grower (11-24 d), finisher 1 (25-39 d), finisher 2 (40-49 d) and total periods (11-49 d) for each bird. On day 49,
one chick per replicate was slaughtered after 5 hours starvation and carcass characteristics were determined. At
the end of experiment (49 d), blood samples were collected from one bird per replicate to determine blood
biochemical characteristics.
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Results and Discussion The results of this experiment showed that the GP contains about 7.13% CP, 4.92 %
EE, 26.85 % CF and 5.86 % ash. Its gross energy and different terms of metabolizable energy such as AME,
AMEn, TME and TMEn were 3371.75, 2223.58, 2221.04, 1527.63 and 1526.13 kcal/kg DM respectively. In
biological part of experiment, and in total period, broiler BWG was decreased and FCR was increased when higher
levels of GP (12 and 15%) were added to their diets in comparison with control. It was reported that GP contains
high level of fiber and polymeric polyphenols as procyanidins could be bound and precipitated both dietary and
endogenous proteins, and negatively affected poultry performance. Also, it was reported that GP tannins have
adverse effects on nutrient utilization, and are toxic at high intake levels, due to their ability to bind proteins,
minerals and carbohydrates. Relative weight of abdominal fat was decreased when high level of (15 %) GP used
in broiler diet (P<0.05). The reduction in relative weight of thighs and abdominal fat, is probably due to reduced
digestion and absorption of nutrients. It was indicated that polyphenols (specially condensed tannin) are able to
inhibit a range of enzymes including o-amylase, a-glucosidase, lipase and trypsin activity, therefore the digestion
of charbohydrate, lipid and protein were adversely affected. Blood serum concentration of triglyceride, cholesterol
and HDL were decreased and LDL concentration was increased when GP levels were increased in broiler diets
(P<0.05). The mechanism by which dietary GP supplements affect the concentrations of plasma lipids is not fully
understood. However, it was showed that herbs and herbal products induce hypocholesterolemic effects by
reducing the activity of 3-hydroxy-3-methylglutaryl-CoA reductase, the rate limiting enzyme in cholesterol
synthesis.

Conclusion In conclusion, the results of the present experiment shows that the crude fiber content of grape
pomace is high and its crude protein content is low. Due to the high level of fiber content of grape pomace, its
metabolizable energy is relatively low (1527.63 kcal’kg DM). Inclusion of up to 9% grape pomace in broiler diets
had no negative effect on feed conversion ratio. Although, broiler performance, was depressed by dietary inclusion
in higher levels.
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