Sty
ol eolc AD B YY Slois VYA Jlo /¥ )led YV als / old pole (cla yimgls i

Animal Science Ressarches

A0 CLliS g 13SaRT slag e aalgi o ySlas (S5 jSda oS SuBA Al Al £ glac &l il
(551353 Alide slagle g Lo a § yeadd

Touly (&5 pas) " Suanalla Gaa S SILS Wl g, ¢l e e s

PO : oy sl Q0NN il s i

o5 oKl el ke 55 S st

i BE s ke ey 8 sl

Email:a_mirghelenj@yahoo.com :«s\<e J s *
oussa
b S 1o (5 550 ISR (slag e SIS S Guy s sua Ho (So8da S Wi (alide £ glais s Sladlas diss
ol g a5 upSlae 5o HIAKAT slag e SIS ) Guy asua 5o (Soida £ SaA JWS Gt £ gl ol ) Sua
oo abd VY- L (ila T 1l (igy o8 S D18 (abido) asse 5516 e slagle) 5 Los Lo §reads Al
5909 e A 5 oS30 5 5las ¥ L ulad SolS ke Ll o (K588 VA) (5500 55 0550 5 g oS! Dli€ass
b 5 (amo0 i ((Siodea S Al oy gus)aalss 132 o pa Jald (iolodT slaesun ad alole | slae il
I8 2ladslas e 8 5 sad 5 9 Slae 5 SIA A B & ) I S u g (S8 da S Al wis s Vo 5 V/o
Mo 5o ¥ sV slagbe) 5ol Sl a o Vo 5 ¢ slales o SIS 58 51 ¢ ead3 T w50 Ghlse 8 S
foe (I8 8 e e 5010 s B (S i4a S A ) suliiol il ad fuad L] (AT 0l 5 65l il
5 Shsa San saal B readda K G readS (55 g0 oo frepdS Wl wia o (B A Sue 4 HISAAS (sla
> aline slagle) g Lou o g readd (5510650 gl ol L3 L80 @ad (g ladae sk 15 SIea Joas s
Loy (P<e/0) s Do ias slanaly 5o freads (55l le) 5 (Sodda S i whacs Lol ol 31 &S uls L
ChalS ¢ 50adl glanal s (s lagSs Glo) Gl 38l b 5 (il idl §seadd slaaaly csun 5o (Soida S Al mlany (il 3l
350l e swiw PH aa slasaly (595 50 pd 0SS slagle) e b (K558 da S i ¢ ghais lELs &l 51 sl
b ok oo s (s il Al 5la saly 5 il sasies PH (oled Gl 331 L aa 81 ols Lt o ghes (P<-/-0)
Ao 53 S 4 i (Kt S i sy V0 L sad A5 65 S gla aaly Sau ¥ oue 4 sad (5,1aSS sla
a9 sad Sia (Koida S S 5l as 50 V0 s B 515 g0 1 oalgh (6 S danil o g Sids (oo Sae gl
SIS Gass Dlaine Jalads 5 89S saliial il 5 o Slae 5o (i 580 G g 15 SIS 51 Gy 0559 50 HISaAS slag
5 saien PH (1330 el 5 (S5 i o Al om0 10 i yopdS (5,165 slagle s (S sidan € 4l ¢ shas i
S Bda gugualB ) feadd JAls cdS g ou S ugane | ¢ eadd sla aaly (uals

o aaly (IS (SIS fpeariad 5 (S yida S LS guals (851 g



WWAS Lo /¥ 0)les TV ils [ sold pole (cla yinghy @ i

ol o3 BIS Ol € gt (BT ssa cnlnb
bJJ‘j sl i) ol 3 L;.Alﬁ_} d9d (i A.'b.n"u_a &y 9d
Job 50 15 Lol i cudS 5 (alS 1) sy @
Ooan 5 olg Seal) WS bas Ll o (5,lagSS le)
GLOJ o9 ﬁ).o?;} le&‘d C_\:_AS::S ‘&s:s‘ L‘.c\g.o.a.;.o (Y’\’
Geloly asdiee @il Hlas oley waX Lo, 3Gl
Ol BT S 5l solaid b olgis «S oy, o0 Jlaial
L oS SaS 55 ) foeadd udsS il W g (ol < alS
o Bia 5 (S S dE ol Sl o e
0% E 0l (551u6S (o) e Sk 5o feadS Al
b Jsons S Glsicts (Spia S JW S oy
AA‘JS‘;A &f‘ » bJ)LC- u:t‘é.c C:sLu.a C)lAA‘AJ‘S
1 eoma pand galio BB (5530 5 pla 0 55 51 (slake
K) Q:\.Au J‘Ag‘sa:ﬁ 6‘-&&)—6 6)—#&5.‘\93 J‘ o2 8o 9d LY
B & oS owas (malS 1 fread3 adg 4ide
el g, g Ylaal ] 598 Sl BT cosla
GLAJ e 6)‘%53 L‘)LA:) o9 ‘J i‘)ac‘s.;: ‘_;‘.Ald C—\f-a:ls

Lagdiyy 9 9l

Do) SISAAS £ e aalid Y- 51 taledT Gl o
S 03 s S g3 8590 ) (us W-36  Hy-line « 5.
good 5l U8 diia K siae 4o soldial (K5aa VA
—eal g g Lauds g sua 4 asoole Jae (Siale )]
gt o8 5 @3S aladl Lull Hu lagse 05y ol
G olad WalS b QB 5o fye dadsd VY- Gobe)]
oA sl JISaAT e ekl A 5 1SS0 bl Y
oudd 58 58 Fre & 5 an Hslas Lull 5o L) LIS
A 3 platse dabl Lo wad sals Galaidl
“a S oo L 208 Jyese) St S Saa
S S o) e ol Gl (S ) (S8
g (2,8 olaal,dT Gl

douds

elo Cpstead Galia 5 (S olsie 4 (Soia S
OGSl Ol ) ad aie (alS GlasaSI BT
(a8 535 SLS 5 Comaliny Al g Sl sdasl
“Gend) wdbiee GOBL 5 MRS (s
ol s eaee O (S (Yo OlIKaay
S el C)‘f\éd ‘L’i&ﬁh; BEEER XY (SLA‘Cs‘Ji:J
uii‘).éi;; 6‘.&.{5\5:5\9)& s Hd Y/%Y—.\/-\/\ B
SLSS Bl O Sy s JSas
C.x:m.M el sl aalis u.::u]o u‘.Af_..uSIL;:uT
o5 555) 2ab o S5 A S ST 0l su y 55,8
Sl s ede ((Sosa S o) al s olaala S e
BB @55 s alaodisn O eolle Wl
by el gula WS el 1) e el e
L ol oeloly wabie 58 (Spia S
‘)BS:)‘ ‘J 5,)9 {J‘K‘A’AS E:).A ‘Em o8 C)T :)l édu:u.u‘
o @IJ*JSIL;.JT csld 51 g a0 S 53015, (sl
5 omald 5 55l 5 Danlla) 8o ssgr (R 5O
Aadlew 5 (Vo)) LSl o DManlla (Y- A ),0n
Y b B (Ssiaa S A (YY) ollen
pac s 434)5 salaiol J‘ﬁ# (5‘.&&).0 Sy Loyl VA
W0 S oS Wl o Slaeys 1y o Llaas L6
ple cuipsdl SbS Sluasl Bl ade ol 3l
pA3 iS5 Baa 5 (S84 S AW ailes alS
sad i8S Glas (A s b §8 aa sl a33 5 f 5
Ooan 5 SLLIE 5 Yo oA GKan 5 aalis) ol
"553 L;LA&_)A B L)"'.)l‘""‘ xR GLQQ‘)\SJ :)‘ GS:I .(Y"O
dl%f‘ Lj < C,u.u‘ 6_)‘_}?‘ 6)3&33 6&6‘)34 t_)‘ﬁ
GEH L L 5 ) 2lE Caegsae slage il
-0 4 LT cae glie 30 Lag ye (s Ghl 330 L L(VAA-
(VA OhlEas 5 S5S) ssdipo 1S silars) sla



Vo EINS Cilisee claple; g Lod )3 §paesd LI CuiS 5 iS50 e ye s 3, 8kas 1 (S St Al ilisee gl

ile 3T (s1a0 o (brasdi S 53 g ouian JaSull 51300 -) Jgea
Table 1- Feed ingredients and composition of experimental diets

(%) 50 sl 3ol & s s e
Feed ingredients (%) Control diet 8 4 S s Sk e Wl
7.5 % tomato pulp 15 % tomato pulp
=3 wly, Corn grain 56.01 52.39 46.58
(£¢) Ly dlaS, Soybean meal (44) 24.92 23.09 20.41
aa€ u see, Wheat bran 2.5 1 1
Lo 029 SOYbean oil 2 24 3.3
S5 4 £ s, Tomato pulp 0 75 15
olind aulS g0, Dicalcium phosphate 1.99 2.06 2.10
e B, Oyster shells 11.43 10.4 10.43
52 a3, Common salt 0.23 0.24 0.25
s ol <, Sodium bicarbonate 0.15 0.15 0.15
o saie—JI ss ,DI-Methionine 0.16 0.16 0.17
wiLK s aa o5t = J), L-Lysine HCL 0.005 0.004 0.005
Y bl g b slas iy, Vitamin premix 0.3 0.3 0.3
T oare ol go b slie us, Mineral premix 0.3 0.3 0.3
(p oSS s IS L) Sl i s L8 5,3, ME (keal/kg) 2700 2700 2700
() ala s 55, Crude protein (%) 16 16 16
(/1) paeals, Calcium (%) 4.4 4.4 4.4
(%) susicsa LB i, Available phosphorus 0.5 0.5 0.5
() aa sus, Crude fiber (%) 3.2 4.9 6.9
(/) pses, Sodium (%) 0.17 0.17 0.17
(%) o s23e, Methionine (%) 0.45 0.45 0.45
(%) Oieascs + 0455 gais, Met+Cys (% 0.72 0.7 0.7
(7)ot Lysine (%) 0.85 0.84 0.84
(%) o555, Threonine (%) 0.54 0.54 0.54

(poSLS 5 Oy (S) (o) o na G518 sl Jolas
Dietary anion cation balance (Meq/kg)
A B3 S et B2 S L Y/Y BLloy: U E oo IUD3ovees U A S A oSS 5 50 s uels glagmelin g ol
wSle Yool S ta S e o /o V0 B12 12 8 s - /01 BY 2 S L ¥ BB (o S L
Gl Vet Sl VY e 2 S lis e s S e 00 (ol ta S o A (5300 1S1H 03 2 KBS 5a 5o sk (el Sare ol e )l 3ae"
eSSk /Y e il 50 S
! Supplied vitamins per kilogram of diet: mg: A, 10000 IU, D3 2500 IU, E 10 1U, B1 2.2 mg, B2 4 mg, B3 8mg, B6 2

mg, B9 0.56 mg, B12, 0.015 mg, Cholin 200mg.
2 Supplied minerals per kilogram of diet: Mn, 80 mg, Fe 50 mg, Zn 60 mg, Cu 12 mg, Sodium Selenite 0.3 mg.
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Table 2- Effects of different levels of dried tomato pulp in post-molting diet of laying hens (78 w) on production

performance
(1) So% 4 S dlas $ 5. auaa A ¢ aaa (AG- a3aa) s,90 S
Tomato pulp (%) Week 0-4 Week 4-8 Total period(0-8 weeks)
hen day egg production (%) (7) frod00 EropdS il §5 e 5
0 (control) 84.892 74.81 79.85
7.5 85.632 71.02 78.41
15 78.57° 70.61 74.60
(:S5kio o laslicut sliil) SEM 1.18 1.73 2.11
(sols sine aws) P-value 0.017 0.108 0.089
egg weight (9)  (s5) grepa3 035
0 (control) 64.91 65.77 65.34
75 65.38 65.72 65.55
15 64.50 65.71 65.11
(onSilee 9 lailinal olisl) SEM 0.455 0.289 0.293
(ol sae aws) P-value 0.591 0.956 0.813
egg mass (9)  (p.5) frepds 20
0 (control) 55.112 49.21 52.16
7.5 55.992 46.70 51.39
15 50.67° 46.39 48.57
(0Silie o) llial slisl) SEM 0.816 0.670 1.307
(s lssine o) P-value 0.021 0.101 0. 097
feed intake ()  (p.5) Shhsa e
0 (control) 102.6 102.4 102.6
7.5 102.4 102.4 101.8
15 101.8 101.6 102.4
(0Silie o) llial olisl) SEM 0.469 0.429 0.312
(s lssine o) P-value 0.352 0.219 0.321
feed conversion ratio (9:9) (s S:a S) SHsa bas o
0 (control) 1.86° 2.08 1.97
7.5 1.83° 2.19 1.98
15 2.018 2.19 2.10
(0Sole 5 luslint slizal) SEM 0.026 0.033 0.059
(olssine phaws) P-value 0.038 0.129 0.104

ab Means within same column with different letters differ significantly (P<0.05)
(Pl o) Wl sohsgine Sl s ,LeT S B ey sies 58 50 Gl ik i b slagSila®®

slase s La o an 5 ond (5l (LS o500 009 «Shsa Bmas 58L5 ad Jidu freads 00
moad ad ga s Loy dinel (slaanal 5 (55 (535 Pl (s o pnd e BB (35 Olose fre

Gl 5 ¥ Joaa b b S aal S804 sl Sl Lag e (55 Sl 4 da 5 b ol oo 50
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Table 3- Main effects of tomato pulp levels, storage duration times and temperatures on egg internal quality
traits in 78 weeks old hens

slaasly swsées pH sayy paalis
Haugh unit Albumen pH Yolk index

$S538 da 68 Al elacy ool ol i
Main effects of tomato pulp inclusion level

0 % tomato pulp 81.00° 9.332 37.28
S e S dEus s e

15 % tomato pulp 82.752 9.09° 37.33
SO da S s juvo

OSales olasti) slunl 0.286 0.032 0.184
SEM 0.022 0.039 0.318
B e o

p-value

SoMgEn Oley s Lol &l 4l
Main effects of storage duration time

AR ETIR! 82.872 9.08°¢ 36.17
1 day after production

Wl 5 g Su Y 81.86° 9.24b 37.65
7 days after production

INERIPIWEINE 80.12°¢ 9.39? 37.96
30 days after production

Silie ol sl 0.328 0.006 0.201
SEM

p-value

S50 slea Lol &l i

Main effects of storage temperature

oSl dayu € 81.76 9.22 37.59
4°C

o) Sl 4a 0 YV 81.98 9.26 36.92
27°C

Silie aslastiod sl 0.276 0.013 0.164
SEM

p-value

(P<eT0) wils 5ol ae ol s5lel LIS 51 e st 5o s liie 5t Cioa S Sl U sla (Sl (83020
abc Means within same column with different superscripts differ significantly (P<0.05).
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Table 4- Interaction effects of tomato pulp levels and storage times on egg internal quality traits in 78 weeks old
hens
JLA AA‘\S bdzsiu.: pH AJJ‘} QAALJ.:
Haugh unit Albumen pH Yolk index
3oV # S8 da S U wasyuin 81.39% 9.28% 36.98
0% tomato pulp*1d
DoV (S da S U s a0 81.47% 9.322 37.86
0% tomato pulp *7d
Suo¥ e (S8 da € Al wim o sien 80.14° 9.382 37.09
0% tomato pulp *30d
eV (S8 da K dlis ws juNo 83.14° 9.09¢ 36.96
15% tomato pulp *1d
_}JJV-}Z& ‘_;_;)s 4A‘9§ & \.h.c‘)d\o 82653 915bc 3755
15% tomato pulp *7d
Suo¥ e # (K58 da € Al wemju o 82.46° 9.22° 37.19
15% tomato pulp *30d
Sales ulwlio sl 0.490 0.022 0.244
SEM
ol e 0.022 0.046 0.289
p-value

(P 0) w51 (515 gime 555 (5Ll S8 31 g s 53 59 liie s Ciom K Jilia b (slapSiles SiLa P
abc Means within same column with different superscripts differ significantly (P<0.05).

et il o1 LS o 0, sulit ) w63 o Slae S (1S daain
09 o3 (5,0gSS Gl e Hu ) faeand Al 29 0Isien S Wl oo (5,584 Gty plaledT Gal )
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Introduction Tomato, one of the most popular vegetable used in food preparations is used to
processing and production of tomato juice. During processing, large amount of pulp including seeds
is produced which can be used in poultry feeding. Tomato pulp is known as a protein source in
poultry diets but its seeds have strong antioxidant such as 3-carotene and lycopene( Friedman et al,
2000). Some researchers used tomato pulp up to 19-20% in laying hen diet and reported no
significant changes in performance criteria (Salajegheh et al, 2012; Calislar and Uygu, 2010). The
positive effects of antioxidant compounds in some plants such as tomato on egg quality have been
reported previously by some researchers (Sahin et al, 2008; Uuganbayar, 2005). It have been
documented that layer hens meet some oxidative attacks during force molting, cause to depressing
production performance and egg internal quality traits (Siegel 1980), therefore, adding antioxidant
to diets, may be useful after force molting phase (Skrivan et al, 2010). The aim of this study was to
evaluate the effect of different levels of tomato pulp in post molted laying hens on egg production
performance and egg internal quality traits during different storage times and temperatures.
Material and methods One hundred and twenty W-36 White leghorn laying hens in post-molting
phase (78 week) were assigned to 3 treatments with 5 replications and 8 birds each based on
completely randomized design. Some dried tomato pulps were obtained from a commercial tomato
processor in West Azarbaijan province. After chemical analysis of dry matter, crude protein, crude
fiber and also determining TME, of tomato pulp, three isocaloric and isonitrogenous diets
formulated to have 0, 7.5 and 15 % of tomato pulp and fed to birds for 8 weeks. Egg production,
egg weight, feed consumption, egg mass and feed conversion ratio were recorded weekly and
reported as monthly or total period. Six egg samples from each replicates of control group and
group having best production performance (15 % tomato pulp) collected and stored in different
temperatures (4 and 27° C) and duration times (1 day, 1 week and 1 month after production) then
evaluated for their internal quality traits such as albumen pH, Haugh unit and yolk index.

Results and discussion Results showed that using tomato pulp up to 15 % of diet could not affect
egg production of post-molted hens during 8 weeks of production (P>0.05). Similar findings have
been reported by Calislar and Uygu (2010), who used up to 20 % tomato pulp in layers diet, but
reported no significant effect on egg production performance, but some researchers (Jafari et al,
2006) reported decrease in egg production performance of birds fed 15% tomato pulp. In agreement
with Salajegheh et al. (2012), egg weight, egg mass, feed intake and feed conversion ratio of hens
were not affected significantly by use of tomato pulp up to 15 % in diet. Results of egg quality traits
during different times and temperatures showed that main effects of usage levels and storage
duration times were significant (P<0.05) on albumen pH and Haugh unit.With increasing tomato
pulp usage level, Haugh unit increased and Haugh unit decresed when egg storage duration time
incresed. Interaction effect of tomato pulp usage level and duration time were significant (P<0.05)
on albumen pH and Haugh unit. Although with increase storage duration time, albumen pH

increased and Haugh unit decreased, but among eggs stored 30 days in room temperature, the
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Haugh unit of treatments fed diet containing 15 % tomato pulp, was significantly (P<0.05) higher
compared to ones fed diet with 0% tomato pulp.

Conclusion: It is possible to use 15 % tomato pulp in post-molting diets of layer hens with no
significant adverse effects on production performance and due to significant interaction effect of
tomato pulp usage level and duration time on albumen pH and Haugh unit, the use of 15 % tomato
pulp could restrict fluctuations of egg internal quality traits during storage.

Keywords: Egg production, Force molting, Haugh unit, Tomato pulp, Storage



