51)& 6.0‘») c"J.ngs C:|""" . %(KE.F : {@:"\‘2

T?& o) ,,g{i\]}

UUJ{;ZU (YYTT) VA OMU/P}Q O)W/M JLW ’Animal Production Research

S (G B Wle gl 38l (6,lueSS Glod 9 (210€ 0 pguidn alise 2ol ]
T oo audy S ooa S ol 7T o Al ged b dws | s

o oRsls yal xnds milio 9 (63,0LaS 0aSiils ¢ alo pole 05,5 i)l pwlid IS (sl -
oy olusls yal xnb milio 5 (63,5l 0uSisls ¢ ols pyle 05,5 JLobiul Y

QYN 18 G dli - AN - il o )

ol

modiy 5 el oz pals 058 Sk 2 B by olyen & (038 0 prtl Bl i Sl gy pslate 4 Galesl
10 S 4 5 5slanz cm0S 55 0y30 sl 0 eyl (sl oS A Alin Cokd e 4 1y inlej] slae e Lo
ey 4 ool SelS b B o ilesT it 4o 5l CeinS Ll 1 5 6,lgS5 YYOC L 0°C (glos 43 45 39, T+ s
Pk 1Yl (I3 oy g an ol (alojl (glaygiSTe s ploml 1SS o p0 035 Y 5 1S5 ez b YXY 5516
E el o5 koo VY0 5 (Shled) I poeiles 035 (oo /T 5 B usliyg p)5 (oo VY0 5 Guais i) (Foime ol
axlg codp PH 5 elis )| o35 (55 (20l Jolds 055 S Sliao wiog (YYOC 5 0°C) (6,155 slod 99 5 (o p,55kS 50
s 21 0y ) eyl Same 5 I gie 99 0 (0938 (g pSe3lil 03,5 a Al idglle 5 00,5 PH o0 (e Ls il
Oz (P2 0) ad dald 09,5 L auglie 13 03,5 ) Dol 5 sla >y oni el )l a3l o35 ()9 8l weyd Rals
sl b avolie 10 (BIFY 5 £/F0 S5 a) 00,5 PH Lials o gane g JT poaides (4993380 6 )lag5 51 o 59, Te ae 4o
o oadlie (+/+F) LSl Jles 5o o e 5 (IVY) vl Jles 0 08,5 asallisoJbglle (liue o i o (FIVY)
Sl sire Heb 4 (YY) YYOC slod 4 s (A+/F) 0°C (slos ;0 (5,l0055 59, ¥ 5l am glo asly asls (P<+/-0)
SElS (A 5 VI¥ (a5 ) YYOC (olod &) Cored AV § VI8 o5 49) 0°C (clos 1 oasos PH 5 535 dl oy .58y
G Nle s 03,5 (27 GgemslirnSl GRS g odis kS 09u b (3 0y 4 paniles (509381 (P 0) ol Lt

D en (5 INES 055 53 (e ol 055 Slinn

E Heoling g, B0be (o0 CodeS ¢ oo g Gﬂ pods ¢ sl ozl ool slaojlg

*

znemati@tabrizu.ac.if |giww s ¢

doi: 10.22124/ar.2019.9657.1287



oty oz ol 055 6 Bwle il (6,0 Gles g (2138 0y paid il mbie ST Kan g Lo s YY

5 95 g ek G o (BB ejlal 4 B el
waly (2N opx 4 383 o s ol Gl el
ety ol Loges el (Rochaet al., 2010) wiies
Debion 03538l (Gl o 2l oS Sy olyie
Ol o jobe log o 0 0 E el g (o5le JeSe
axg> g (Vieira, 2007) 455 03,5 40 ol sleize
alp o iy cbla> oo g ool (Suraiet al., 2001)
Jiges 5 ok sl s Gl 5 slann] i
E oelug o Jobss (Gore and Qureshi, 1998).%
Syrign ey 3mslS adgs Gl canms psils s
Sy el ST 5T cblis g ) iy a5
o1 ks lees,sl b 50,5 LS L E faliyg son
2 L aesge pals 1) slanaSly S g (molSgen
(e opx 50 laonigpgile (9938l sz ge oIS
wedge Gl 1y w35 0 B Gaslyg 5 ol (slyime
oolawl ¢ ciolesl jo (Surai, 2002; Skvanet al., 2008
9 (PSS o pS ke VY 5 Yo B ey lojesn
P Sk I Gl @ psile Guxe 5 JI plie
Sy 9 05 (A5 S S Sente o opx 05 5LS
(Ursoet al., 2019 o jolo § 0 15 (5,5l 049> <o LlB
el solitwl ogas o a5 Swl olodbl 4 axg b
3979 Rl ezl @M oz 0 B g g porile
Ble GilodeSe Sl guyn Baa b Glel Gl o)l
Ol B pelig ole 4 gl JT g o
» ol I CeaS dee s ek o Bl
A bl gl a0 YV 5 0 sloo b (5l Lyl

L gy g dlge
- 055 ez yils axkad VEE slaws 5 ool b taloj] oyl

“pal o b pll  Side Caie ey 5 S
L @illae 5 a8 050 sl oz ol ol olalos! ol
09958 b g eulas ‘li.{).oT olidss o cyezul dnogs
S 50 g s ialesl soo > E sy g pgaile
‘_,’..i}g.l.o)’i slo,> (NRC, 1994 =65 15 Bup
Coides 0,85 Lo /¥ olpen 4y vl -V wali-) els

doddo

GRS Jsb 55 5 el oz ol Ky 35 5L
oz Sl 055 &S Sleogas Gl (Sp o s 055
sialS g oanhw PH ioli8l o SaunsST so ol zals
Mohiti-Asli et al., ) ol azils Jlso a1, 00,5 gloil, e
Sl byl s e s Caglsy dos Jie lolge (2008
CaiS J3ls oS T Jalse 5 6l Ll o gl
UGl i 4 dxei baes oo 18 0 co | o0
Sl Sl gy (950 9 Slyerg S ] (s
sals Lo a4 a5 bl I 4 «Fotinaet al., 2013
SIS GGl ()l Ll o @35 Sl CuaS
| RVUL 1 [PP-SUC g U K RPPCO RUVORCS TRV o &
Sz op 50 peie 5 B paly wibes kb slo
CuiS gy 5 ST sl JIGol, 5l sl o)l b ablas

Ded 155 5,80k oli8l iz ge Qilgs o 020
2SS Ly oodle (5y950 pare S (lyie 4 poniles
05l il b e depaSsnsile Sl
SISty 31 o2 sl 311, ook 5 09 SlanecST
Surai, 2002;) oS o cdabls lo oy awnSly 4 ol5l
as col o] 51 S wlasss (Scheidelert al., 2010
wzse ol I el b avglie 5 il JI gl
Luetal, ) ¢, o059 ;0 pomide 3l gyt polis 0,53
03 6)‘.\{,% 0,99 o w.?u ‘saaS Slao Ogafs 9 (2018
"5SS e 0y (0 ponile gilu JoSh uizes L]
S¢5 dugi 4y aS oly uulidl 1) 5d jo peal cldale IS
Sy lroygs 0 wou b coaS Las o il o
o5 (Gajcevic et al., 2009 osi (ol Calize
ol 2lié o b ool 4385 Gog e w3 0 penile
Payneet al., ) ol Jose poade 5l iy Gﬂ p g

sl 3,155 5 Ly 9 (2005; Bennett and Cheng, 2010

NE) et slag e 0y ;5 potle JoSo @id S
Sl slapss ;o gl wxly Lads 4y 06 (2,5 kS 0 05
PappagGajcevicet al., 20090 Ll )5 ouls (5,165

(et al., 2005;



Yo

(TY-YY) VWA lisbilpgs o lodlpiin Jlo sols Sladg livios

“ojlal Ao Oygo w4 0,8 S0 ) Gl L 3B (g3l
1 demilome o abaly 5l el dey0 g 0k (655
039 SRRl doyd = (031 o35 Gy - edd (550K 3 (s
o3l w55 y39) X 100

GINS Glopss ae (g IS e 910 lajs, (L o
S sle e e slp @iz glales jo oud
ot g 08,5 PH 03,5 K gl axly codbw glas )| o3
aly bogle aoly el Llod 5 a5 g annSh oSS
ay abaly ol 5l g by aw oiws jloslatnl b Jls coaS
:(Haugh, 1937 o.b acule 5 7,8

gl aslg= Ve e X (oagios gl |+ VIOV= VY (055 559 )
g A 0d) el by AL aliwg 4 00,5 T, Dok
255 T Soe a4 ead 65l eSS )0 00,5 als
@ 00); 2y 9 gl gpSoslul ol 5l s lales
25 4kl ol 51 g (Mitutoyo Juw) JLuomss udsS alewss
:(Akpinar, 2015 o aculxe

03,5 ml = (03,5 éw)‘/oa))’ Pse) x Ve

Weos (I poibe S 58 e3e) oSl 25 L

By (2l 0pz 0,5 lS B E (g p S e
oy L o ul wds 5l o ade cue S
bl w2ly 52 Gl el @55 I sl (ol
s (5, YYOC 5 0°C sleos Lol 90 40 § lsudl
S Slie Bl 5l loyll 51 g 5, 70 9 V0 g
D85 18 bl 9yse (o)X 0yg0 o g Bwls
boad 4385 lagrezjab 5l ol o35 (A Slaai (yrizren
Ol sxSoll cuz s Sl Ll sleo
V¥ JoygiS B by, 4 Gtalesl sianld auSis 03,5 poailes
o> £9 4w g (YyY°C 3 d°C) Gl oo g0 Julis
(e o) gtns ppatls .5 e /¥ asl) lié
I psebe o es 1T 5 B by o5 ke 1Y
(o £S5 B aalisy o, ea VY- 5 (GSLL)
P05 T 5 LSS e b (Bolai el )b JB o
Oy BB o) e et jsliie 4ol plnl LSS
a2y o a bae ezl 035 VY aee IS o
S akews @ atie se gLl )9 Jsb o LAl

M3 (ly ez ok 188 0z plierd oS g 12 -) Joux
Table 1. Ingredients and composition of laying Jesa quaitliet

Ingredients Percent Calculated analysis

Corn 58.9 Metabolizéle energy (kcal/kg) 2900
Soybean meal 30 Crude protein (%) 18
Soybean Oil 3.2 Lysine (%) 1.08
Dicalcium phosphate 1.2 Methionine (%) 0.47
Limestone 5.7 Calcium (%) 2.5
DL- Methionine 0.2 Available phosphorus (%) 0.6
Vitamin premix 0.25 Sodium 0.15
Mineral premix 0.25 Selenium (mg/kg) 0.05
Common salt 0.2

NaHCGO, 0.1

1. Chemical complementary vitamin premix (Per Kdgitamin B;: 720 mg, Vitamin B: 2460 mg, Pantothenic acid: 4000 mg,
Nicotinic acid: 12000 mg, Vitamin 8 1200 mg, Folic acid: 400 mg, Biotin: 40 mg, Vitaks;: 800 mg, Vitamin E: 7200
IU/mg, Choline chloride: 100000 mg, Antioxidant©000 mg, Vitamin A: 3600000 1U/mg, VitaminsDB00000 IU/mg, Vitamin
B1,: 6 mg.

2. Chemical complementary mineral premix (Per Kggline: 400 mg, Copper sulfate: 10 g, Iron sulf&@yg, Manganese
sulfate: 40 g.
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Table 2. Effect of organic and inorganic seleniwarses and storage temperature on qualitative cteistics of
Japanese quail eggs during15 days of storage

. Albumen Yolk

Factors EWL" (%) Albumen Yolk Yolk

Albumen pH height HU pH Color
Storaqe temperature
5°C 0.4930 8.81 3.10 80.12 6.55 5.31
22°C 2.9243 9.01 2.94 79.17 6.33 5.69
SEM 0.0847 0.1834 0.0456 0.3008 0.0748  0.2163
Diet typ€
Basal diet (BD) 1.71 8.97 2.88 78.67 6.68 4.38
BD + SS+ Vit. B 1.56 8.69 3.17 80.27 6.37 579
BD + SP+ Vit. B 1.85 9.07 3.04 79.97 6.34 6.34
SEM 0.1038 0.2247 0.0558 0.3685 0.0.917  0.1547

P-value

Storage 0.0001 0.4453 0.0208 0.0301 0.0582  0.0507
Selenium 0.1759 0.4850 0.0028 0.0114 0.0195  0.0001
Diet* Storage 0.0168 0.2928 0.0265 0.1077 0.0194  0.0649

@b Means with different superscripts in the same coluiffercsignificantly (P<0.05)."EWL= Egg Weight Loss Basal diet (BD): Diet
without sodium selenite (SS), Sel-Plex (SP) and VitBE + 0.4 mg/kg SS+ 120 mg/kg Vit. EBD + 0.4 mg/kg SP+ 120 mg/kg Vit. E
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Table 3. Effect of organic and inorganic selengouarces and storage temperature on qualitativexctesistics of
Japanese quail eggs during 30 days of storage

Fact EwL? Al/glltjamen io:t Yolk
actors umen (0] (0]
(%) Albumen pH height HU Yolk pH index Color
Storaqe temperature
5°C 1.6358 8.72 3.16 80.4C 6.540 55.16 5.25
22°C 7.3048 9.28 2.62 7757 6.549 27.39 5.20
SEM 0.0774 0.0147 0.0814 0.5343 0.0464 2.4368 0.0880
Diet type
Basal diet (BD) 4.8593 9.01 2.48 76.07 6.7T 36.87 4.41
BD + SS+ Vit. B 4.2160 8.97 3.06 79.87 6.47 43.63 5.04
BD + SP+ Vit. E 4.3356 9.00 3.13 80.94 6.48 43.37 6.21
SEM 0.0940 0.0181 0.0997 0.6545 0.0569 2.9849 0.1078
P-value
Storage 0.0001 0.0001 0.0002 0.0012 0.8907 0.0001 0.6975
Selenium 0.0003 0.3070 0.0003 0.0001 0.0069  0.2202 0.0001
Storage*Diet 0.5614 0.0440 0.0017 0.0006 0.6841 0.1582 0.7710

aP Means with different superscripts in the same moluiffer significantly P<0.05).
LEWL= Egg Weight Loss? Basal diet (BD): Diet without sodium selenite (SS&l-Plex (SP) and Vit. BBD + 0.4 mg/kg SS+

120 mg/kg Vit. E*BD + 0.4 mg/kg SP+ 120 mg/kg Vit. E
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Table 4. Effect of organic and inorganic seleniwuarses and storage temperature on the malondiaddehy
concentration in quail egg yolks stored for 30 days

Factors MDA (mg/Kg)
Storage temperature
5°C 0.097%
22°C 0.172%
SEM 0.0031
Diet type
Basal diet (BD) 0.2326
BD + SS+ Vit. E 0.1067
BD + SP+ Vit. B 0.0652
SEM 0.0037
P-value
Storage 0.0001
Diet 0.0001
Storage*Diet 0.0010

&€ Means with different superscripts in the same molwliffer significantly P<0.05).
! Basal diet (BD): Diet without sodium selenite (SSgJ-Plex (SP) and Vit. E;BD + 0.4 mg/kg SS+ 120 mg/kg Vit. EBD +

0.4 mg/kg SP+ 120 mg/kg Vit. E
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Table 5. Interaction effects of different selenisaurces and storage temperature on qualitative

characteristics of Japanese quail eggs during g€ afestorage

MDA

Albumen

Albumen height

Storage temperature x Diet type (ma/kg) pH (mm) HU

5°C x BD' 0.1807 8.762 2.407 74.99
5C x S$ 0.066f 8.657 3.54% 82.96
5°C x SB 0.0445% 8.740 3.547 83.27
22°C x BD 0.2834 9.27G 2.562 77.18
22°C x SS 0.1473% 9.297 2.592 76.77
22°C x SP 0.0858 9.27% 2.72% 78.63
SEM 0.0053 0.0255 0.0397 0.9255
P-value 0.0001 0.0001 0.0017 0.0001

#T Means with different superscripts in the same mwiuiffer significantly P<0.05).* BD: Diet without sodium selenite

(SS), Se-Plex (SP) and Vit. EBD + 0.4 mg/kg SS+ 120 mg/kg Vit. *BD + 0.4 mg/kg SP+ 120 mg/kg Vit
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Abstract

This study was conducted to evaluate the effectdifférent selenium sources plus vitamin E on thligy of
Japanese quail eggs. The birds were fed the die&6fd. At the end of feeding period, the eggeevomllected and
stored for 15 or 30 d at 5°C or 22°C before quatigasurement. A completely randomized experimetgsign in
factorial arrangement 2 x 3, with four replicatesl 24 eggs each was applied. The dietary treatnrecitgled three
diet types (basal diet, basal diet plus 0.4 mgwsudielenite and 120 mg/kg vitamin E and basalpliet 0.4 mg sel-
plex and 120 mg/kg vitamin E) and two differentrage temperatures (5°C or 22°C). The quality measants
included egg weight loss, albumen height, albunténhaugh unit (HU), yolk index, yolk pH and maloaltiehyde
(MDA) concentration. Organic and inorganic sourcésselenium plus vitamin E supplementation sigmaifitty
decreased the percentage of egg weight loss brgaised height albumen, HU and yolk color of egg mamad to
control group P <0.05). On the 30 d of storage, the egg albuminyald not affected by dietary treatment but yolk
pH decreased by the dietary organic and inorgaengum (6.45 and 6.47, respectively) comparedtdrol group
(6.71). The highest egg yolk MDA concentration wéasained in the control group (0.23) whereas threeki MDA
concentration was observed in the sel-plex treatrf@®f6) @ <0.05). The HU index in eggs stored at 5°C (80.04)
was significantly higher than that in eggs store@2°C (77.5). Egg weight loss percentage andradisupH were
lower at 5°C (1.6 and 8.7, respectively) compamdtbred eggs at 22°C (7.3 and 9.3, respectivéhy¥({.05).
Selenium supplementation of Japanese quail digtsowed the egg shelf life during storage periodrbproving
HU and decreasing yolk fat peroxidation.
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