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Table 1- Composition of experimental pulps (%)

o S o3lo ol 2lio J16 (5551 P gy el S JS yhud

LaJles S
PulDs Dry Metabolizable Energy Crude Crude Calcium Total

P matter (Kcal/kg) protein fiber phosphorous
M 90.53 1725 7.78 33.44 0.46 0.33
Pomegranate
255 87.38 1950 9.35 21.00 0.20 0.15
Grape
Nl 89.26 2240 6.40 22.00 0.56 0.28
Apple
5= 86.89 1550 8.22 28.30 0.61 0.23
Lemon
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Table 2- Composition of the experimental diets of broilers with different levels of pulps mixture in grower period (11-24 days)

(2u,3) oy 135 QI LA g
Feeds ingredients (%) Pulps level (%)

0 2 4 6
&5 53.93 51.00 47.65 44.56
Corn
A5 g opd FY b bgw albuis 38.32 38.57 39.22 39.87
Soybean meal (CP 42%)
1515 e, 3.80 4.54 5.28 5.75
Canola oil
allis bglseo 0 2.00 4.00 6.00
Pulps mix
Gl diwgy 0.19 0.19 0.19 0.19
Oyster shell
ozl 19 2.35 231 2.28 2.25
Bone meal
Al S5 0.45 0.45 0.45 0.45
Salt
oy JoSo 0.25 0.25 0.25 0.25
Vitamin premix?
e dlge JaSo 0.25 0.25 0.25 0.25
Mineral premix?
ossie — ! 63 0.31 0.31 0.31 0.31
DL- Methionine
WL g il — I 0.15 0.13 0.12 0.12

L- lysine Hydrochloride

(a.\..f} c\....:bu) Lma).,? uLS);
Calculated composition

(PsS9LS 1> (IS oLS) pundgrlie LB (550 3100 3100 3100 3100
Metabolisable energy (kcal/kg)

(1259) P& gy 21.16 21.16 21.16 21.16
Crude protein (%)

(2)3) el 0.89 0.89 0.89 0.89
Ca (%)

(20y3) o yiand BB yinud 0.44 0.44 0.44 0.44
Available phosphorous (%)

(80y3) pedeo 0.20 0.20 0.20 0.20
Sodium (%)

(2oy3) pls LI 3.72 4.27 4.83 5.41
(%) Crude fiber

(%oy3) cnjd 1.22 1.22 1.22 1.22
Lysine (%)

(M0 y) Cysiasngms + (yguio 0.94 0.94 0.94 0.94
Methionine + Cystine (%)

(3253 (gt 0.51 0.51 0.51 0.51
Methionine (%)

(%oy) gy 0.88 0.88 0.88 0.88
Threonine (%)

(ologs) oy Ceosd 1521 1536 1551 1566

Feed price (Kg/Toman)
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Vitamin premix supplied per kilogram diet: vitamin A (retinol), 2.7 mg; vitamin D3 (cholecalciferol), 0.05 mg; vitamin E
(tocopheryl acetate), 18 mg; vitamin Ks, 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.
2Mineral premix supplied per kilogram diet: Fe (FeSO4.7H20, 20.09% Fe), 50 mg; Mn (MnSO4.H20, 32.49% Mn), 100 mg; Zn
(Zn0, 80.35% Zn), 100 mg; Cu (CuS0O4.5H20), 10 mg; | (K1, 58% I), 1mg; Se (NaSeO3, 45.56% Se), 0.2 mg.
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Table 3- Composition of the experimental diets of broilers with different levels of pulps mixture in finisher period (25-42 days)

. (o y5) LA o
(340,3) oy (2138 @Y Purps level (%)
Feeds ingredients 0 > 7 5
) 56.55 53.74 51.04 48.32
Corn
PB (g o) TV L Lgu dlloxs
Soybean meal (CP 42%) 35.95 36.18 36.41 36.65
PR
Canola oil 4.16 4.69 5.21 5.73
(ol byle 0 2.00 4.00 6.00
Pulps mix
Blo diwg
Oyster shell 0.30 0.25 0.20 0.16
gl 2z 2.05 2.05 2.05 2.05
Bone meal
b Ko 0.29 0.39 0.39 0.39
Salt
iy oo 0.25 0.25 0.25 0.25
Vitamin premix
hine o oo 0.25 0.25 0.25 0.25
Mineral premix
osgste —Jl o>
DL- Methionine 0.20 0.20 0.20 0.20
(o.hi‘: wlzn) Lmo)e uL.S).:
Calculated composition
(PSS 2 SHES) puddgilic LB 535
Metabolisable energy (kcal/kg) 3150 3150 3150 3150
(0)9) P& e
Crude protein (%) 20.18 20.18 20.18 20.18
(30 )3) S’
Ca (%) 0.84 0.84 0.84 0.84
(303) (o3 53 yind
Available phosphorous (%) 0.41 041 0.41 0.41
(12)) 20
Sodium (%) 0.18 0.18 0.18 0.18
(103) pl LI
Crude fiber (%) 3.61 4.16 4,72 5.27
(12)3) o34
Lysine (%) 1.06 1.06 1.06 1.06
(30 33) oo + Ogite
Methionine + Cystine (%) 081 081 081 081
(12)3) st
(%) Methionine 0.47 0.47 0.47 0.47
(12)9) gy
Threonine (%) 0.79 0.79 0.79 0.79
(plagt) oz Coocd 1620 1639 1658 1676

Feed price (Kg/Toman)

¥ Koty oSl VA (bl Jg3055) Eppmaling 5 oo /00  JgyinndS 48) ¥ D3ipalisg op S o YIV (J3i5)) A slizg 1ol 002 51 pS5kS o 1o gslizg JoSo'
Pk IV g S ke Vo ol @S ke 130 (o VlgS gl )5 ke ¥ S g p S e Ve SS9l Al p S o PIF (Mg cp S e VA el op S e
ke Voo haST gl op S o VO LIS dsS 0 S e N (Sl sl
b 59 2emS1) 59y cp S e Voo (103 YYIFR 580 b ylasl 51500 a0aS1) 580 p S o B0 (210 Vo /o8 ppal b Ll ol lilgus) opnl ziggls 0 51 o SokS 2 (gl Sdme JoST
S e Y (s 20, ¥OIOF L s Slisla) i p 5 e V(s 2403 DAy apuoliy S) 4y cp 8 oo Vo ()l o Slilgus) o p 5 oo Voo iy A /YD (s,
Lvitamin premix supplied per kilogram diet: vitamin A (retinol), 2.7 mg; vitamin D3 (cholecalciferol), 0.05 mg; vitamin E
(tocopheryl acetate), 18 mg; vitamin Ks, 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.
2Mineral premix supplied per kilogram diet: Fe (FeSO4.7H20, 20.09% Fe), 50 mg; Mn (MnSO4.H20, 32.49% Mn), 100 mg; Zn
(Zn0, 80.35% Zn), 100 mg; Cu (CuSO4.5H20), 10 mg; I (K1, 58% I), 1mg; Se (NaSe03, 45.56% Se), 0.2 mg.
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9 €55 4 Ol ) bbbl @l b (L sl tale] gl
5 Laallis LS 5 ¢paib o s 5l osliul o 5 el
51 onlial 13 G W5 Als yo g oy clinl plo g w2 35] oo
8l S Slatag 38kt g foisine Sl w3l e
L Ty (Y 5 YA) ail oo (B sla )55 ilbae oS
i 5 1y Ly pl 5l ooliial 45 (¥ 5 ¥+) , 55 sl s IS

Dyl Callas wilos S Sbj)l Cute (bsS (slads g

S cdiblons 55 9 2liE alagsiiails ) ity b cege i
OOlgS ol )3 Slhgd ES o Jraead 5 (8L )3 (a0 Slga
My padld g (Brae Slhs ojy Gl die))d 39 w29
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(S5, Y BWY) (25 sty 3,Slae 2 gly) mpl g 5 allis bglses ciliseo gl ol 3l -€ Jgia>
Table 4. The effects of different levels of pulps mixture and Rovabio multi enzyme on performance of broilers (11-42

days)

> Sdos S1y9h Crond
Performance o Sl O oRIEl e DTN ok E il
— Gl lesalnes) e CHEREIG) g ET st
$bajlos »lis)er Weight Feed (o35 Final S Production

solosi Feed intake 2 . Feed price Weight Livability index
i lo (g/d/bird) gain conversion g li eig (%)

Treatments g (g/d/bird) ratio (Tomansikg live  (g/bird)

! weight)
laallis Lgbes gobaus
Pulps mix levels (%)
0 92.96° 54.04° 1.72 2709.17 2092.17° 95.24 361.67°
2 91.27° 53.96° 1.69 2690.50 2129.50° 88.10 330.17°
4 93.64" 54.62° 1.72 2757.00 2125.67° 90.46 349.67%
6 102.892 59.752 1.72 2795.17 2353.502 88.10 370.83?
SEM 1.13 0.48 0.02 35.70 29.94 2.31 9.62
P value 0.0001 0.0001 0.6508 0.1083 0.0001 0.1360 0.046
(12 )3) w2l Hge
Multi- Enzyme (%)
0 94.62 55.17 1.72 2736.58 2148.50 90.48 345.25
0.05 95.76 56.02 1.71 2739.33 2201.92 90.48 360.92
SEM 0.80 0.34 0.8635 21.71 21.17 1.63 6.80
P value 0.3258 0.0957 0.01 0.9297 0.0934 0.9997 0.1228
(+23) w23l Hge 5 aadllis bolo
Pulps mix and Multi enzyme (%)
0*0 93.33%° 53.93° 1.73 2718.00 2075.00° 97.62 365.67%®
0*0.05 92.70M 54,15 1.72 2700.22 2109.34° 92.86 357.67%
2*0 90.93°¢ 54.03¢ 1.69 2673.00 2126.00%° 88.10 314.34°
2*0.05 91.62° 53.90° 1.70 2708.00 2133.00% 88.10 346.00%
4* 0 90.76° 53.91°¢ 1.69 2702.00 2110.00%° 88.10 344.00%
4*0.05 96.53° 55.34° 1.75 2812.00 2141.34%° 92.86 355.00%
6*0 103.562 58.802 1.76 2853.34 2283.002 88.10 357.00%
6 *0.05 102.212 60.702 1.69 2737.00 2224.002 88.10 384.67°
SEM 1.60 0.68 0.03 43.42 43.3.5 3.26 13.60
P value 0.0441 0.0390 0.1077 0.1052 0.0421 0.5598 0.0471

(P<e140) 35ls o sme 3] g,lol Llodjl cuglie gy (clyls slacl g o 4> :8-C
a-c: Values in the same column not sharing a common superscript differ significantly (P<0.05).

SEM = Standard Error of Mean
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Table 5- The effects of different levels of pulps mixture and Rovabio multi enzyme on carcass traits (% of live

weight) of broilers (42 days)

iy Olhe ady 839, ok o &S OluKw Jixb A Wl
Carcass treats Carcass Intestine Abdominal fat Liver Gizzard Spleen Breast Thighs
N
il (5 jlod
Treatments |

bl byl Folaw
Pulps mix levels (%)

72.74 6.76 3.27 2.10 1.85P 0.13 26.85 26.66
2 72.80 6.78 2.96 1.93 1.89° 0.10 31.70 25.84
4 73.13 6.55 3.47 1.94 1.92b 0.17 33.40 25.55
6 72.63 6.21 3.40 2.08 2.142 0.12 33.06 25.28
SEM 0.84 0.37 0.24 0.13 0.08 0.14 2.83 0.65
P value 0.9397 0.6730 0.4765 0.7173 0. 0379 0.4814 0.3628 0.4963
(M)ﬁ)_weﬂw'ji‘
Multi- Enzyme (%)
0 73.04 6.56 3.25 2.08 191 0.15 32.54 25.71
0.05 72.11 6.59 331 1.93 1.99 0.11 29.96 25.95
SEM 0.59 0.26 0.17 0.10 0.05 0.10 2.00 0.46
P value 0.2833 0.9286 0.8064 0.2965 0.2136 0.3305 0.3748 0.7092
(503) el lgn 3 olis Ll
Pulps mix and Multi enzyme (%)
0*0 73.70 6.59 341 2.18 1.78 0.13 31.89 25.94
0 *0.05 71.79 6.93 3.12 2.01 1.92 0.13 31.82 27.38
2*0 73.21 6.99 2.97 1.94 1.69 0.10 31.65 25.86
2*0.05 72.39 6.58 2.96 1.92 2.09 0.11 31.76 25.82
4*Q 72.08 6.38 3.32 1.94 1.95 0.12 33.68 25.37
4*0.05 71.28 6.73 3.63 1.94 1.89 0.11 33.12 25.37
6*0 72.26 6.29 3.29 2.25 2.23 0.14 32.96 2531
6* 0.05 72.98 6.14 3.53 1.82 2.9312 0.160 33.16 25.26
SEM 1.19 0.52 0.35 0.23 0.153 0.19 4.01 0.93
P value 0.6793 0.8516 0.8189 0.6819 0.1214 0.4634 0.5226 0.7653

SEM = Standard Error of Mean

(P<e100) L)l s gime B3] g lol Llodjl caglize gy (glyls slael gz ya p> @D
a-b: Values in the same column not sharing a common superscript differ significantly (P<0.05).
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Table 6- The effects of different levels of pulps mixture and Rovabio multi enzyme on immune
response (Log2) of broilers

NP GBI oS
Immunity response — ”’f.J”J,s orig g o cmelS ghosl
il (s, lo ey d ; IgM

Treatments | SBRC 19G
ey bglsco sl
Pulps mix levels (%)

3.34 1.718 1.63
2 3.04 1.42@ 1.63
4 3.09 1.17° 1.82
6 2.79 1.17° 1.63
SEM 0.18 0.14 0.17
P value 0.2498 0.0436 0.4746
(12) w233l g0
Multi- Enzyme (%)
0 2.96 1.29 1.67
0.05 3.17 1.44 1.73
SEM 0.13 0.10 0.11
P value 0.2652 0.3122 0.6938
(3059) w5lsse 5 bales bgle
Pulps mix and Multi enzyme (%)

0*0 3.09 1.59 1.50
0 *0.05 3.59 1.84 1.75
2*0 2.92 1.42 1.50
2*0.05 3.17 1.42 1.75
4*0 3.00 1.09 1.92
4*0.05 3.17 1.25 1.92
6*0 2.84 1.09 1.75
6* 0.05 2.75 1.25 1.50
SEM 0.36 0.20 0.22
P value 0.7245 0.9341 0.6308

(P<eT20) wyls s gne BMi3] g lol Llodjl coglito gy syl dlael (g o, :A-D
a-b: Values in the same column not sharing a common superscript differ significantly (P<0.05).

SEM = Standard Error of Mean
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Table 7- The effects of different levels of pulps mixture and multi enzyme on intestinal morphology (micometer)
in broilers (42 day)

239, 53998 )90 o lin Job Ges
Intestinal morphology — in Job )\/):|‘|)O’L§ S S o V“i’l'fo’js
oialojl b slow Villous length ; Crypt depth

Treatments | width Iengdtgr/)?hrypt
Lalles bglsto zslaw
Pulps mix levels (%)

0 1237.27 50.73 209.82 6.12
2 1343.07 45.73 199.91 6.84
4 1311.78 49.61 192.18 6.94
6 1247.78 48.65 212.67 5.85
SEM 64.70 3.43 12.79 0.41
P value 0.6121 0.7617 0.6616 0.2062
(2) w253l 5o

Multi- Enzyme (%)

0 1298.32 50.28 209.88 6.29
0.05 1271.47 47.07 197.41 6.58
SEM 45.75 2.43 9.04 0.29
P value 0.6837 0.3640 0.3437 0.5010
(303) w3l ye 3 o5 gl

Pulps mix and Multi enzyme (%)

0*0 1230.50 51.02 201.70 6.44
0 *0.05 1244.05 50.44 217.94 5.80
2*0 1352.14 48.36 221.66 6.18
2*0.05 1334.01 43.09 178.16 7.50
4*0 1289.94 53.11 206.39 6.27
4*0.05 1333.83 46.10 177.97 7.61
6*0 1320.71 48.64 209.78 6.30
6* 0.05 1174.02 48.67 215.56 5.41
SEM 91.51 4.85 18.08 0.58
P value 0.7415 0.8562 0.3381 0.1272
SEM = Standard Error of Mean
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Introduction®: The agro-industrial processing was resulted some wastes as vegetable and fruit by-products.

The fruit byproducts use as energy sources in animal feed and using of these by-products are economically and
environmentally sound way for food processors to reduce waste discharges and cut waste management cost.
Selling by-products can also produce additional revenue. The poor state of economy in developing countries has
made consumption of high protein foods out of reach of more than 65-70% of the people. One of the ways of
solving this problem is use unconventional sources of feed ingredients to supplement the diets of man and farm
animals. Fruit pulps are some of these unconventional feedstuffs. Pulps contain some of essential nutrients and
secondary substances those can be use as feed ingredients in poultry diets. As pulps contain highly amount of
undesirable compounds such as crude fiber and pectin, that poultry digestive tract cannot tolerate highly amount
of them, imagine that adding effective feed enzyme can be solve this problem. In the current study the effects of
different levels of pomegranate, grape, apple and lemon pulps mixture with and without multi-enzyme on
performance, carcass traits, immune response and intestinal morphology of broilers was evaluated.

Materials and Methods: This experiment was conducted with 384 Ross- 308 broilers in a completely
randomized design as factorial arrangement (4*2) with 4 levels of pulps mixture (0, 2, 4, 6%) and 2 levels of
Rovabio multi-enzyme (0, 0.05%) in 8 treatments, 4 replicates and 12 chicken in per replicate from 10 up 42
days in grower (11-24 days) and finisher (25-42 days).

Results and Discussion: Using 6% of pulps mixture and 6% of pulps mixture with 0.05% of multi- enzyme
without having any significant effects on feed conversion ratio, livability and feed cost, increased the amounts of
feed intake, weight gain, final live weight and production index (P<0.05). Using 6% pulps mixture significantly
increased the percentage of gizzard (P<0.05). Multi- enzyme and pulps mixtures with multi-enzyme had not
affect the carcass traits of broilers (P>0.05). By using pulps mixture, the level of IgG decreased (P<0.05) but
pulps mixture with multi-enzyme had not significantly affect the immune level of broilers (P>0.05). Pulps
mixture and multi-enzyme had not any significant effects on intestinal morphology of broilers (P>0.05). Increase
in the amount of daily feed intake by using 6% of pulps mixture may be related to high amount of diet fiber.
Fiber increase the speed of feed passing through digestive tract, by this way the amount of feed intake increased.
By increasing the amount of feed intake, the amount of nutrient supplying increased and the amount of daily
weight gain improved. As improving of weight gain was obtained by feeding highly amount of feed intake, for
this reason feed conversion ratio not significantly improved. Improve of final weight and production index by
using 6% of pulps mixture may be related to highly amount of daily weight gain. Increase of gizzard percentage
maybe related to the amount of diet fiber. As fiber increased the volume of diet, it can increase the gizzard size.
Pulps contain some active antioxidant compounds such as flavonoids, isoflavones, flavones, anthocyanins,
coumarins. It thought that these compounds can increase the immune level of chickens, but this condition in the
current study not occurred. It can be have some reasons such as kinds and levels of pulps in mixture, the quality
and processing of pulps, the health status of broilers and diets ingredients. Pulps contains some actives that these
actives can change the intestinal morphology, but this change not occurred in the current study, it may be related
to the amount of each pulp in pulps mixture, length of experiment period and experiment starting time. Adding
enzyme to the diets did not have any significant effects on performance and other parameters of broilers. It can
have some reasons such as the amount and composition of multi-enzyme, quality of multi-enzyme, mixing time
of diets, diets other ingredients and bird health.

Conclusion: The overall results of the present study showed that in broiler chickens using 6% pomegranate,
grape, apple and lemon pulps mixture without having any significant effects on intestinal morphology, can

1 and 2-MSc Graduated Student and Associated Professor of Animal Science of Islamic Azad University- Maragheh
Branch, Iran.

(*- Corresponding Author Email: anobakht20@Yahoo.com)

DOI:10.22067/ijasr.v11i1.60816


mailto:anobakht20@Yahoo.comEmail
mailto:anobakht20@Yahoo.comEmail

WAA Hlg ) oslods ) oo oyl ool pale sloiamghy s pis VY

improve their performance, final live weight and production index. Using multi-enzyme could not improve the
efficacy of pulps mixtures in broiler diets.
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