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3- Rovabio® Max LC, a concentrated liquid solution
containing xylanase, B-glucanase and phytase as main
activities, extracted from fermentation broths
of PENICILLIUM

FUNICULOSUM and SCHIZOSACCHAROMYCES
POMBE, Adisseo France SAS
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1- Low density lipoprotein
2- High density lipoprotein
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Table 1- The chemical composition of pomegranate pulp

Meﬂ.h &35! oS’ (3 3) S s S Pl b PL 2 PL gy
(,9;915-5/‘5,)15,1;) (.w.,a) Phosphorous (w2 ,3) (M"’.) (we,2) (w2,2)
Metabolizable Energy Calcium (%) Ash (%) Crude Fiber  Ether extract Cr_ude

(Kcal/Kg) (%) (%) (%) protein (%)
24534 2.29 0.73 4.59 33.88 10.16 11.01

This table is adapted from Hosseini-Vashan and Ghaznavi (2016), (13)
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2- Tiobarbituric acid reaction score (TBARS)
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Table 2- The ingredients and chemical composition of experimental diets contained Pomegranate pulp

(%) 51595 g0 JHRTWERPTI T SV

Ingredients (%) Pomegranate pulp (%)

(77) 5U1 s WG 0 A ; 10
Pomegranate pulp (%)

©r 54.53 51.25 48.61 46.34
Corn

by s 24.34 23.67 2321 2251
Soybean meal

59 1.00 1.20 1.30 1.40
Qil

7 8.68 8.52 8.43 8.33
barely

o S 53 175 175 175 175
Dicalcium Phosphate(DCP)

Sk 8.67 8.69 8.68 8.66
Oyster shell

Gty Jofo 0.30 0.30 0.30 0.30
Vitamin Premix

e Jase 0.30 0.30 0.30 0.30
Mineral Premix

oz~ > 0.12 0.12 0.12 0.12
DL-Methionine

sy il e - 0.002 0.002 0.002
Rovabio Multi-enzyme

S 0.3 0.3 0.3 0.3
Salt

Sy S 1327 1310 1292 1281
Cost

0l duwbro (g3 dlge ydlde
Calculated Nutrient composition

(pSks el ) ddylio S 5550 2700 2700 2700 2700
Metabolisable Energy(kcal/kg)

(%) ¢t OB 16.00 16.00 16.00 16.00
Crude protein %

(%) o5 1.09 1.09 1.09 1.09
Lysine (%)

() Ot +Orinete 0.76 0.76 0.76 0.76
Met +Cys (%)

(%) - 3.90 3.90 3.90 3.90
Calcium (%)

(2) oy B8 i 0.50 0.50 0.50 0.50
Available Phosphorous (%)

(%) ¢ 28 2.65 3.76 4.56 5.41

Crude Fiber (%)

¥ BY pelang p)Slee A BY eling 5 o) KY (ialisg 2,5 V/0 B noling 25 W0 D pppeling (lallops sy 00+ A bty (Malliss 1509 V0= -+ ri9l> 02 p )5S 2
A+ s S i Vo ool )5 o A il S35 5 o WWID «Sit555 sl .5 o WIB St 235 s /Y0 BIY golisg 5 o +/+10 B (yualisg .5 s

S p Sk VO el oS e <10 (5500 5 e
Supplied the following per kilogram of diet: Vit A, 25000 1U; Vit D, 5000 1U; Vit E, 12.5 1U; Vit K, 2.5 IU; Vit B1, 1mg; Vit B2,
8mg; Vit B6, 3 mg; Vit B12, 0.015 mg; Folic acid, 0.025 mg; nicotinic acid, 17.5 mg; calcium pantothenate, 12.5 mg; Fe, 80 mg; Cu,
10 mg; Mn, 80 mg; Se, 0.15 mg; I, 0.35 mg.
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Table3- Effect of Pomegranate pulp on performance parameters of laying hens at peak production

L EWWE LR W

Traits Weeks Pomegranate pulp (%) SEM P-Value
0 4 7 10
33-36 93.35 90.14 94.71 93.14 1.526 0.230
o 37-40 90.85" 92.57% 94.21% 95.07% 0.837 0.013
EropS Mg b0 > 41-44 90.28 90.92 92.85 92.78 0.859 0.116
Egg production (%) .
Wh f”’ - 91.30° 91.24° 93.92% 94.05° 0.870 0.027
ole perio
33-36 60.39° 62.12% 61.51% 62.31° 0.456 0.037
o 37-40 60.71° 63.54 62.79% 63.15° 0.399 0.0006
(p5) &5 0139 1Sk 41-44 61.05° 62.79° 62.66° 62.71° 0.252 0.0004
Egg weight (g) .
Who)li: f - 60.72° 62.82° 62.32° 62.72° 0.279 0.0002
peri
33-36 56.38 56.04 58.26 58.01 1.127 0.421
‘ ) L 37-40 55.17" 58.81° 59.15% 60.03 0.593 0.0001
(391 22 £5) Mg Erop5S 039 41-44 55.11° 57.11% 58.19° 56.81% 0.651 0.030
Egg mass (g/day) .
Who’lﬁ’e’ rfr iod 55.56° 57.32%® 58.53? 58.28° 0.645 0.020
33-36 111.40 110.16 111.14 111.76 0.856 0.600
. o 37-40 106.58 105.98 106.87 109.65 2.034 0.599
() Sty e 41-44 109.78 109.96 11152 11252 0.710 0.044
Feed intake (g) 0ye0 JS
Who)fe o 109.26 108.70 109.86 111.30 0.930 0.267
peri
33-36 1.979 1.980 1.909 1.928 0.044 0.587
o 37-40 1.935 1.804 1.801 1.807 0.035 0.042
Shed as cops 41-44 1.993 1.927 1.918 1.883 0.035 0.210
Feed conversion ratio 090 JS
Wh ’|9 - 1.969% 1.904% 1.876° 1.872° 0.022 0.021
ole perio

(PR1+0) ol (65 sine s,y 5 3 S e e by b bapuSilie cslis 27

(6l sixe grhans P-Value ¢ Sl JLxe oliesl SEM

SEM: standard error of mean; ® Means with different letters in a row differ significantly (P<0.05).
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Table4- Effect of Pomegranate pulp on egg quality parameters of laying hens at peak production

SU s A5 oy

m e Pomegranate pulp (%) SEM P-Value
Traits Weeks 0 10
33-36 90.39 96.80 95.20 89.20 5.224 0.691
37-40 92.82 92.82 93.75 94.12 2.578 0.961
gle oy 41-44 90.93° 98.97% 99.57° 99.17%® 2.118 0.029
Haugh Unit 0390 JS
9 91.38 96.79 96.18 94.06 1.848 0.197
Whole period
33-36 73.57 72.26 73.28 72.01 0.859 0.520
o 37-40 68.83 72.47 72.11 71.68 1.114 0.126
EropS JS5 padli 41-44 70.71 70.79 71.70 71.12 0.781 0.803
Egg Shape 090 JS
. 71.04 71.84 72.36 71.60 0.607 0.504
Whole period
33-36 0.244 0.236 0.237 0.234 0.005 0.602
o 37-40 0.238 0.224 0.228 0.224 0.009 0.668
03); yasls 41-44 0.240 0.238 0.239 0.235 0.004 0.869
Yolk Index 0390 JS
9 0.241 0.233 0.235 0.231 0.003 0.227
Whole period
33-36 6.40 5.70 5.70 5.20 0.308 0.091
e . 37-40 5.10 5.60 5.60 5.50 0.226 0.376
0,5 K5y el 41-44 5.10 4.70 5.60 5.10 0.259 0.153
Yolk Colour index 0y53 JS
s 5.46 5.33 5.63 5.26 0.152 0.367
Whole period
33-36 25.26 27.05 26.13 2453 0.779 0.161
0335 osmd 139 37-40 26.88 26.75 26.32 27.06 0.467 0.718
: a a ab b
Relative weight of 41-44 27.23 27.30 26.86 24.88 0.577 0.029
Yolk S 26.45 27.03 26.44 25.49 0.403 0.096
Whole period
33-36 61.62 60.66 61.83 62.67 0.938 0.529
odis | o 37-40 60.457 59.94 60.92 60.455 0.542 0.655
e oY 41-44 58.70° 59.42% 59.51% 61.86° 0.655 0.020
Relative weight of i : : ' ' : :
White 2 S 60.26 60.01 60.75 61.66 0.448 0.085
Whole period

(PR 1+ 0) sl (6l simo gy g 35 S iyl By b bayeSiloo Soglis 2 ¢l sins gehans P-VaIUE ¢, Sils JLns ozl SEM
SEM: standard error of mean; *® Means with different letters in a row differ significantly (P<0.05).
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Table 5- Effect of Pomegranate pulp on eggshell quality parameters of laying hens at peak production
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i Pomegranate pulp (%) SEM P-Value
Traits Weeks 0 4 7 10
33-36 11.58 12.28 12.02 12.48 0.349 0.334

£ yoe 36 daosy ssmsd 339 37-40 12.66 13.30 12.75 12.47 0.324 0.340
Relative weight of 41-44 14.06 13.27 13.62 13.25 0.397 0.462
eggshell 09 S 12.76 12.95 12.79 12.73 0.162 0.793

Whole period
e el 33-36 0.3346 0.3470 0.3532 0.3562 0.007 0.227
Erops g <o 37-40 0.337° 0.369° 0.365®  0.361% 0.007 0.038
(o) 41-44 0.333° 0.391° 0.388° 0.380% 0.013 0.024
Eggshell Thickness °
(rﬁ?n) 9 & 0.335° 0.369° 0.369° 0.366*  0.007 0.010

Whole period

) & e . 33-36 1.088 1.086 1.085 1.088 0.001 0.6704
P35) Eroe wopae Ol 37-40 1.079 1.082 1.084 1.085 0.001 0.182
(O M 41-44 1.079 1.082 1.083 1.146 0.034 0.458
Specific gravity of E R
(p/cme.) gravity ot g9 9 1.081 1.083 1.084 1107 0011  0.368
9 Whole period
33-36 7.274 7.883 7.710 7.989 0.184 0.066

(s dsgy Conglie 37-40 8.00 8.77 8.21 8.14 0.265 0.223
Eggshell Resistance 41-44 8.00 8.72 8.47 8.65 0.403 0.597
(Nioton) 2 & 7.75° 8.45° 813°  825® 0160 0044

Whole period

(PR 1+ 0) sl (6l e gy g 35 S oyl By b bayeSilio Soglis 20 ¢l sins gehans P-VaIUE ¢, Sils JLns olizil SEM
SEM: standard error of mean; *® Means with different letters in a row differ significantly (P<0.05).
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Table 6- Effect of Pomegranate pulp on lipid profiles of egg in laying hens at peak production
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Cduo KN
Traits Unitss Pomegranate pulp (%) SEM  P-Value
0 4 7 10
é;’;m“i erol mg/g yolk 2752 21.56 23.52 24.18 2.289 0.351
;’r’“f C“e);'_de mg/gyolk  154.14°  12500°  125.12°  131.44° 5204 0.003
iglyceri

LDL mg/g yolk 31.92° 26.26" 26.52° 28.10° 0.930 0.002
HDL mg/g yolk 1.10° 1.26% 1.50® 1.90° 0.171 0.024

(P<A10) cosl g )ls gime sy 5o 50 S e e By b Loy Siloo oglis ab 6,10 giro plans P-Value tonSils jlxe olsl SEM
SEM: standard error of mean; *® Means with different letters in a row differ significantly (P<0.05).
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Table 7- Effect of Pomegranate pulp on lipid profiles of blood laying hens at peak production
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ST W) a1 P-Value
Trait U .ts Pomegranate pulp (%) SEM

raits nits 0 4 7 10
Jols mg/dl 19258 13372  138.26" 115.62° 12.25 0.003
Cholesterol
ey mg/dl 1769.8 1663.6 1662.5 134400  129.57 0.151
Triglyceride
LDL mg/dl 90.34 87.63 86.54 69.74 6.23 0.095
HDL mg/dl 75.34 63.38 67.44 84.10 8.62 0.368
PUossn mg/dl 5.88 6.06 6.13 5.50 0.162 0.062
Total protein
MDA pg/l 0.873° 0.331° 0.336" 0.297° 0.073 <.0001

P 0) ol g o o sy p2 40 S e e By L Loy Sile cglis ab (6,0 sire s P-Value topSile jlxe ozl :SEM
SEM: standard error of mean; *® Means with different letters in a row differ significantly (P<0.05).
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Introduction: One of the main sections of charges in poultry production is the cost of the ration. Thus, the
producers are continuously looking to find new compounds that using in poultry diets with low prices. Usage the
agricultural and food industry by-products are new strategies to reduce the environmental contamination and
animal diet costs. Pomegranate granatum is a fruit from the punicaceae family. The pomegranate pulp is a by-
product that has valuable components for poultry nutrition involved protein, fat, Ash and bioactive compounds.
Pomegranate pulp has punicallagin, ellagic acid, tannic acid, flavonoid and anthocyanin. The usage of antibiotic
in poultry production was banned because they have several negative effects on poultry and human. Therefore,
the medicinal herb contained flavonoid and polyphenolic compounds were extremely increased. An experiment
was designed to evaluate the effects of pomegranate pulp and Multi- Enzyme on performance parameters, egg
quality, eggshell parameters, egg lipid profiles, blood lipid profile, and the blood concentration of
malondialdehyde in peak production of laying hens.

Materials and Methods: A total 200 of Hy-Line W-36 at peak production with 32 weeks were selected and
allotted to 20 experimental units. The dietary treatments were included the levels of 0, 4, 7 and 10 % of
pomegranate pulp with 5gr of multi-enzyme WX. The egg production, egg weight, egg mass feed intake, and
feed conversion ratio were weekly recorded. The egg quality parameters involved egg shape, yolk index, yolk
color index and haugh unit, the relative weight of yolk and white were determined three consecutive periods
(each 28 days). As the same periods, the eggshell parameters such as; eggshell weight, eggshell thickness,
specific gravity, and eggshell resistance were evaluated. The egg cholesterol was determined. At the end of
experiments, the bloods of two birds from each replication were gathered. The blood plasma was prepared. The
blood lipid, total protein, and malondialdehyde were determined by auto analyzer instrument. The data were
analyzed with the general linear model by SAS software. The mean differences among treatments were studied
by Tukey's test (P<0.05).

Results and Discussion: The results revealed that pomegranate pulp did not affect feed intake. The diets
contained 10 percentage of pomegranate pulp increased the egg production, egg weight, egg mass. The FCR
decreased when birds received 10 % pomegranate pulp. Pomegranate pulp had a valuable percentage of protein
and fat and also it has bioactive components involved ellagic acid, punicallagin and flavonoid that they could be
affect the metabolism of birds and improved the performance traits. The egg quality parameters included egg
shape, yolk index, and yolk colure index did not affect by the levels of pomegranate pulp. However, the haugh
unit and the relative weight of white increased when birds fed 10% pomegranate pulp. Haugh unit is synthetized
in the magnum of the oviduct. The concentration of nutrients in the blood may alter the white quality and haugh
unit. The eggshell parameters involve eggshell thickness and resistance increased when the 4 percentage of
pomegranate pulp were included to laying hen diets, however; the higher levels of pomegranate pulp has not the
same effects. Thus, higher concentration of fiber in upper levels of pomegranate pulp may negative influence on
the absorption of minerals. The egg yolk lipids included LDL, triglyceride was decreased, and the HDL was
increased when pomegranate pulp was added to layer diets. The pomegranate pulp decreased the blood
cholesterol. The previous studies were revealed that fiber and flavonoid or polyphenolic components have
hypocholesterolemia effects. The pomegranate pulp suppressed the plasma malondialdehyde. The concentration
of malondialdehyde is an index of lipid peroxidation. This antioxidant effects on the blood of birds is due to
flavonoid, polphenolic, ellagic acid, punicallagin components in pomegranate pulp.
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Conclusion: It is concluded that pomegranate pulp may be combined with multi enzyme be included to
laying hen diets with no any negative effects on performance and egg quality parameters; it also may improve
the yolk cholesterol and antioxidant properties of laying hens.
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