Iranian Journal of Animal Science Research
Vol. 10, No. 2, Summer 2018, p. 209-223

i

olnl (olo pole Gleedngy 4yt
FeA-TYY o IFAY Lol oY o losi )+ il

5 g o Shas 5 108050 0 e 0 g 55 (CLA) 5558 Sl sid O desl 1
O 6,146 ks O 5 Loy s b e AS Slao

Table dome =T ELS Al gy —Tesly bl W - i e ot
WA/ + /YY1 3l 55 o6

daSe

S o g 2155 3,8hac 2 (632 Sy 0190 g IS5 ege 0y 3 45558 Sl oy el il ol Sl e ialof] 3

VA (s 33 033928 JAS 055 &y dabad £2 alass gl Stalojl 3 28,5118 23] 2)90 § 0055 (5SS cilise loglej 9 o> )3 Erep5d
ey Y oV Gleoys 1 Jg s edlinw] CLA 3l aals ops 55 548 00b Jolad] 1SS0 L jles ¥ dolas MolS £, LJB 5 Suan
Ao /0L aS By £ pensS 0355 g gi dopd ((atam F) 050 IS 55 ol s gl b eolitw] jalls CLA o> +/0 g duoyd /YD
9> Linlejl 138,55 |13 Wl cov g s (S Sliv Jg cdb (il oyls dne yebds ;505 (clayles 4 Cand Xidgs oas 4335 CLA
815 5 CLA o G231 1> (L5l 813 S st 5 (52485 iz slagl 13 s 5 361 slaled > 005§ ot
9990 413 xe 0dubus PH (555 (65105 (slod 5 loj b CLA laws blize cl i .cdly ialS osiius PH 5 ]33] gl solg o 6500055 oyloj 5 Led
D5 CLA 500 layles 550w s w PH g ol ooliiwl o )3 CLA 1 cg)laaSs (oYL flo; te g lod (3 a8 olag penss o
5 PH Sl s o Slas  cute 36y oMo andlys «SUgi 1 g 0393 )3 030> 21053 /0 s b CLA Sl oolizal & 35550 (6 S0y

SICLA ol as wisb o CLA plde oy yiin sl
xS aile 4l )0 3390 sla g Sl lawgr a8 cowl gladlye
S (V0) -3 e Pl Judslowspedsn oy opiy Sl
Ay gl el () glul CLA aiej o Lol sl il
el )b &S558 Silgid dl . Cwl CLA - (slajog ol 09l
S ol (5L bl by sl Sllgid LB gl yeg )
L didise cla s Spolome g o lalae ;5 Wlg o
lysl 0y 050 (£390 500 LIS 25 L )gi 553U 51 ooliiu!
2,0 2935 ,li8 550 ey 3 Wgi 3 Sloe  CLA Calises zglaw
P CLA 4o +/¥0 jl solazwl waly olis (A) Lul) Ko 5 ol
Eren9 Ay 3y Shoe o (68U duilys NS035 (e ye o)
Slio gy ol cate Sl Clidss 1 Sod Sy Jg 2ol aush
byl ayee 3. (V) Wlea, S (555 JiSw50 e po (515050
o )I.\jp_’x.s ul_c).a EHM ‘_rbf Olaw 2 CLA )I oalaiwl

.

LY RY-T

slayagil 5l o295 4 CLA L aSg5s8 sl gt

4S 3gd 0 i8S (VAN N-F) Sdoid Gy bl (awdin g (g0
Wb e I (K085 5l 05000 Bgw S§ alowgay 4il8ed sladign
Sl V= s Vo= il 5 9 VN =il 5 A s sl oo
A= G Sy 08 cld Jio (gl (VF) $)l0y05 0 (g b
Sy o3g) Gl p iy poySlghsin bawgs oddades V=il 5
Y guamo g s W5le ol (clmodyglys (1) Canl ooy ST 4

Gl Hloliwl) gl olSily ¢ gj)alis 0aSuisly ¢ gold pole 09,5 HLoliwl -
(5 olKils (ol pole 09,5

o5 ol (659l 0aSily jgubo s )| gl IS s gel y5ils =¥
sy ol (g5 ygliS 0SSl ¢ o> pole 09,5 Lokl Y

(Email: a_mirghelenj@yahoo.com

DOI: 10.22067/ijasr.v10i2.60928
4- Conjugated linoleic acid (CLA)
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Table 1- Feed ingredients and composition of experimental diets

(%) 050 (5155 (8#L5)CLAY yho CLAY +/Yo CLAY +/0
Feed ingredients (%) 0% CLA (control) 0.25% CLA  0.5% CLA
ep b 60.16 60.16 60.16
Corn grain

b dlbs 23.01 23,01 23.01
Soybean meal

P g 3.36 3.36 3.36
Wheat bran

b= O29) 147 122 0.97
Soy oil

CLA Jose 0 0.25 05
CLA supplement

Dl s 52 1.36 1.36 1.36
Dicalcium phosphate

(e Sho 9.52 9.52 9.52
Oyster shells

yose Sl 0.22 0.22 0.22
Common salt

e Sl S o 0.1 0.1 0.1
Sodium bicarbonate ' ' '
oy > 0.19 0.19 0.19
DI-Methionine

L5 023 = 001 0.01 0.01
L-Lysine HCL

\ . o > -

ey bybagie 03 03 03
Vitamin premix

g o bgbia iy 03 03 03
Mineral premix

Chemical composition

ME (kcal/kg)

) o oo 16 16 16
Crude protein (%)

() el 4.00 4.00 4.00
Calcium (%)

(A) s> S8 5 0.38 0.38 0.38
Auvailable phosphorus

(%) g 0.45 0.45 0.45
Methionine (%)

(4) bt origete 0.72 0.72 0.72
Met+Cys (%)

(% Jonsd 0.79 0.79 0.79
Lysine (%)

(%) 095 0.58 058 058
Threonine (%)

() o5t 0.22 0.22 0.22
Tryptophan (%)

(f’)f?l‘s 2 OYIB uﬂul“') Oy O%JK_OWI Jols 204 204 204

Dietary anion cation balance (Meg/kg)
/05 B9 p, 5 Lo ¥ BB tp, 5 Lo A B35 Lo ¥ B2 Lo ¥/¥ Bla: U E o U D3 reeve U A ST 2,55k b 53 0id el slagyoling olise
ke Voo IS s Sk <[00 B12 5 e
Sk 10 pgls g 50, e N  tp S o VY s 25 ke B (59 5P, oo B0 econl 80, o Ar (55500 1STy05 p ShS g 53 00 (3l e dlge (fine
! Supplied vitamins per kilogram of diet: mg: A, 10000 1U, D3 2500 IU, E 10 IU, 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, Se 0.15 mg.
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Table 2- Effects of different levels of CLA in post-molting diet of laying hens on production performance in total
period (4 weeks)

. Egg weight ~ Egg mass Feed intake FCR
. Egg production (%) —99 We!9 gg(g) (9/b/d) (9/9)
(%) 25 CLA gk Erppdd Mg aoyd L s Sl G 13€ bas oo po
Dietary CLA levels (%) (%) E’%Dv, o7 &bfpv, ¥ » ’W: o o aa

’ (%) (¢5)  (oyloxinless) (e 5105)

(18L3) CLA 7y 70259 63.85 44.92° 101.65 2.28°
0 % CLA(control)
CLAZ -Iva 68.09" 65.58 45.01° 101.45 2.26°
0.25% CLA
CLAZ -Io 74.55° 65.57 48.88° 101.85 2.09°
0.5% CLA
Ok 2 bl o2 1.332 0.594 0.917 0.271 0.044
SEM
S sixe aw P<0.05 0.061 P<0.05 0.489 P<0.05
P-value

.(P<~/~b) Sy gyl gime gles ‘5)].»] Al gt oy alde pe B S PBlas | dLmo;}l:.oa'h
&b Means within same column with different superscripts differ (P<0.05).

Iy OBy Slyas B yae Linls 55 CLA sV polaw o>
g S5 (V) ohlSer 9 ol (5 (VA 5 A) adlon, S5 i)l 8
Olie G381 L 1y Laossyy STyes B pns ials (YY) 1S

..x.?lo))f u»)l)f o> CLA

£ ropdd il S Sl

ol ye g 5] s 03 3 CLA Gilieo gbaus @l gl gl
2 P92y Jgl aim 93 3 Epoe 55 (Lol (i Slio p IS e5S
I Sogun j0 aS W o i gl .l odd ool LS ¥ i
o L CLA Sl oslaiwl (s nSJg5 093 5l oy 5455 sloo90
Wl § 035 do)d y dtwdlgl IS RS HlE pe 0 o> /D
03,5 yarlid g 03,5 S5y cgla sl 00)) £las )| codsiuw 5 03,5 PH
ol Jgas @l &l b (P>0/05) wiky awisly (g)ls gxe 36
YYIV 5l ol sty glasyl oy 40 CLA (500 Liulj8l b oS aad 0
Mol Jg 3wy CLA o p> +/0 05,5 10 YAIY 4y sl 09,5
Do > dize

o (gloluna 51 (o 48 35 o PH im0 cinleil 0l 5
L EropsS ) loj LRl L g 0392 10055 (JSI> (S
oLt )l sime yuiS o )3 CLA (e (Al b 0980y
K

Sy Eroe58 B39 e M 0y90 U ptalol nl 3

Co g0 05 oMl CLA o yd +/0 L /Y0 5l Ll opus > oS
S'o L (P>0/05) 105,55 samlie (6> dize glas Sl 0 &
0 3 eoliiwl 4 a5 )ST 5158 (F) Verd Jlo pd playl g il
Jbw 2 ghlSen 5 (59 amd (I )l dxe jobots YU oy
059 0y CLA 203 ) (oYL o &8 165,87 (45155 (VA) ¥+ )N
9 V) bl Al §y0050 (59 g gyl sixe 4l dtuilen 0 CLA
sl Epon5S (459 ) Mg 0> ool ji EpeeST 0355 (P
J0 s S edl;d 09,5 Mg Aoyd p BB aSl 4 s gs
Ot Eron5S 09 (H9 29 JPGire ble S L CLA o
o yd [ 655 0y PLY u.slf.b); &)Ap?b 03¢5 g (P<O/05) W)
Loyd /YD 09,5 g Jali 05,5 4 Cums Ldg 03,8 bl > CLA
Slygs Bpan ¢ yialejl opl 3 2l Ui (g)ls e iuljsl CLA
9 (P>0/05) 3,55 )3 o> CLA sopd 136 cov 56 By
CLA doyd -1 69L> 0y as Lg’lf"\—’)’ UJ‘J..C J).\u g
CLA 503+ /Y0 09,5 5 1ol 05,5 4y Coms Ldg 03,5 <l >
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Table 3- Effects of different levels of CLA in post-molting diet of laying hens on egg internal quality traits

SEM
‘ ! P-value
KEY e A VRIALY Aelo ’
L) CLA Y yho CLA Y +I¥ CLAY +/ e
0 % CLA(control) 0.25% CLA 0.5% CLA 3 lti! &5 gine
oSl ’
Ol ‘Js‘ Lhd 93
Traits First two weeks
o Aoy 59.01 58.70 58.21 2.32 0.97
Albumen percent
0205 )3 27.59 27.03 2757 1.61 0.375
Yolk percent
o4k PH 9.12 9.05 9.03 0.104 0.191
Albumen pH
22,5 PH 6.25 6.27 6.28 0.053 0.932
Yolk pH
(s 03,5 €63 158 1.56 1.56 0.029 0.859
Yolk height (mm)
i ly 86.46 85.38 84.51 0.619 0.125
Haugh unit
Py orlede 9.00 9.00 8.90 0.079 0.329
Roche scale
02, oSS 37.1 37.3 36.9 0.549 0.911
Yolk index
@9 VT 93
Second two weeks
Pl L2 2 55.8 58.1 57.4 1.89 0.610
Albumen percent
°2)) 22y 28.17 28.73 29.25 1.72 0.841
Yolk percent
o4 PH 9.34 9.36 9.36 0.097 0.712
Albumen pH
22,5 PH 6.34 6.35 6.38 0.053 0.712
Yolk pH
(2eck) 03,5 £l 161 1.62 1.58 0.032 0.262
Yolk height (mm)
sy 72.7 74.1 78.3 0.611 0.194
Haugh unit
o) oeliie 10.2 10.1 10.1 0.085 0.388
Roche scale
22, 3L 34.1 36.9 38.1 0.712 0.555
Yolk index

(P<AT-0) 1)l ()l ime coglis (gylal Jlas ) eygias ya 50 aulie pi By G Jlis L;Lmaijl:.oa—b
#b Means within same column with different superscripts were different (P<0.05).

035 5 g 03,5 PH g oo PH 03y dio)d ol doyd
5 L 4> )51 (P>0/05) s sdaliin &y o055 (i) (wlhis)
Lo 53 oy CLA (a8l L a8 55,8 (o5 (1) oS
bse Gl s j5bods (enS 03)] 9 ok doyd S35
Ereop3S 035 5 o )3 5> (&) stme e Galojl > g

45 CLA g il3l b a5 w3l 5L (5) ol 5 ool Saly

@35 duoyd st doyd 3 6y e Gl 0 Moy /D
@l L 3-3l9e 45 3,55 oaalidio £ 50055 03,5 PH 5 0k PH
0yir Loy <10 4 CLA g iyl3l L o ol il tlo]]
Ssine Sl (&S 2Ll g 9 Jol slaoyed Jl S
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Table 4- Effects of different levels of CLA in post-molting diet of laying hens on egg external quality traits

. . SEM
CLAY yuo Sl P-value
) CLA Y +/Yo CLAY +/o * s
0% 0.25% CLA  05%CLA )Mt & foogine
~. p
CLA(control) oo
Ol Jol ion 93
Traits First two weeks
(Focsl) Ep23 oo 5.92 5.93 5.92 0.051 0.998
Egg length (cm)
(el €008 020 4.41 4.45 4.38 0.039 0.493
Egg width (cm)
(200 stoishe) ErepS o 199.4 203.9 205.0 2.26 0211
Egg surface (mm°)
(o ol 2 £.5) £ ogae g 1.088 1.086 1.086 0.003 0.859
Egg specific gravity (g/cm®)
(V) dogy 2oy
) 10.14 10.18 10.13 0.083 0.459
Shell percent (%)
(o) gy ol 0.632 0.716 0.710 0.024 0.055
Shell thickness (mm)
09 8D 99
Second two weeks
(Focsl) Eap>3 oo 5.78 5.70 5.92 0.085 0.227
Egg length (cm)
(esile) Erpd 020 4.30 4.34 4.40 0.062 0.537
Egg width (cm)
(220 o) £ gl 195.1 1933 202.2 3.30 0.169
Egg surface (mm°)
(e ool 2 9) £33 ogain iy 1.09 1.09 1.08 0.001 0.396
Egg specific gravity (g/lcm®)
() dogy duoyd
. 10.36 1031 10.09 0.102 0.215
Shell percent (%)
(o) gy ol 0.780 0.866 0.908 0.022 0.072

Shell thickness (mm)

(P<T40) Sy oyl sine slis oylol i ] ccysio 5 Ao b B> Sy JBls b elay,Sile ™D
#b Means within same column with different superscripts were different (P<0.05).
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2 CLA gaws ial3il b 5 (P<O/05) coul asily ialS ol ine
Cowl odly ylis als (eoae jabods ot doyd 4 ST G 0
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5 (e3 ¥) 12085 oloj ko V) 45355 s ol
g oS (S Clho (p iwten 32 oS (L3 V) (5l slod
SIS by aS sl odd 0dld (L 5 005y (Mo yd Ar D)
ool s 51 > 4 (61K loj b8 g )Ll 3 ¢y
SRS S>3 (o | 235isn oS fym IS
b e LialS b wodbe doyd g O ials cpl ol il
23 s dn @S558 Silgd wprduwlil eolaiol (VY 4 VY)

ErapS 1 (S Slio ()15 sled 9 50855 ey o CLA olaws (ol 3 -0 Jgur
Table 5- Effects of main effects of CLA levels, storage duration times and temperatures on egg internal quality traits

o (77) b 0053 gwasly  smdwpH  OIEWS oy
Treatment Albumen percent (%) Haugh unit  Albumen pH Yollgcma)lght Yolk pH
CLA g ol 41
Main effects of CLA
0% CLA . . .

CLA 1o jio 43.34 67.05 9.20 1.38 6.50
0.5% CLA b b .
CLA 1oy -/0 42.73 69.66 9.10 1.43 6.64
Sle 3,15kl olizs!
SEM 1.12 1.02 0.022 0.013 0.027
S sixe gdaw
p-value 0.702 0.105 P<0.05 P<0.05 P<0.01
SRS ploj e ol I
Main effects of storage duration time

Mg 5l g 95 ) 57.08° 76.79° 9.15° 1.55° 6.36"
lday after storage
Mg 5l e 59 Y 40.37° 61.20° 9.22° 1.47° 7.59%
7day after storage

Mgl g 5, T 31.65° 59.78° 9.36° 1.21° 7.79%
30day after storage

05k 3kl olizdl 1.37 1.24 0.028 0.016 0.039
SEM

S b gl P<0.01 P<0.01 P<0.01 P<0.01 P<0.01
p-value

SRS Sl oot 51
Main effects of storage temperature

] g ey
chs: il 2 ¥ 4254 76.50% 9.20° 1.62° 6.46°
S5l 420 VY 43.50 55.21 9.28° 1.20° 6.70°
27°C

05k 3 ikl olizdl 1.12 1.02 0.022 0.013 0.026
SEM

e 0.539 P<0.01 P<0.05 P<0.01 P<0.01
p-value

(P<T+0) 15yl (6o sne glis (gylal Jlas 5l eygiam yb 53 lie pi By o JBlas b slaSibe

ab,c

ab¢ Means within same column with different superscripts were different (P<0.05).
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903)) PH 5 ()urSS sbod Gl 3l b g (l38l 03)5 9 odsds
otelal @l Ly illae gl ol o aizdl Gl 99y o
3 aS b i oleil (b 5 bl g (5) ooyl 5 bk S'sb
ol Juo)d b pornsd (60055 b w0y CLA aoyd </ o

8l il 8l 03)5 PH g (ialS o PH (a8

D S s 10w sl Jolse (S odiiu gla)]
O odimds g 03 jgl 2929y sloadlge Jg bl oo 0055 S
ORBIL ] e ials as S1.(VF) cawl oris Sp> JolS jeboa
356 5 4 (VY 5 WY) ol oy do b ) § o500 (6,055 ()lej
B S o)l sl s glB)] 50055 (g pisiae
EronS 0y Lo CubIS L (V) 29 gl §yanSS g
Spgme ol 3 4 b (RIS E eSS gl dly g oo £l
o 9y 2l Alom osis (15 plg 8 > 4 ¢ j0p56 ol
ol (ol Il ams oo (Ui O Jgdo @ls (V) 390 i
Amdee Ui S ()l e yobody gla Sl f eSS ()l
= e g plej )b ime L5 saad L el oyl 4S(P<0/01)
O Sl 93 kg I (S p S g mgagsl 59590
30,5 o odstu gld)] ialS & oo a5 Cowl odutws sla pig
903y slie (0 oy aSe5S Gy sladwl a5 g (YF 5 1Y)
Soly goae )58l el ax ST wdiaw g 035 o 5 g Jsl
o Lialidl e s iz oolel JL5 5 Ll ol Jg e sla
Yhais! a5 (0 Jodo) &b 03,5 glas)) o sime (yil33l el CLA
el o3y il 331 1y o1 el ] w35 4 o I Ol Sgis
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Table 6- Interaction effects of CLA levels and storage times on egg internal quality traits

sl (X)AD\T;M e 9l 2y 230 PH Ybi)l<} h&"-’:]‘ 223 PH
. t
Treatment DErcel;\T?;o) Haugh unit Albumen pH ° (crr?)lg Yolk pH
690;\ ""‘CCL'-AA*I:P)"” 65.96 73.24 9.12° 1.54° 6.34°
0
62;“"‘&';;“*7‘*;”)"’” 40.09 63.44 9.14° 1.36° 6.65™
0
690)/‘“0&’2 g:)°)"*’ 32.98 62.46 9.35° 1.26° 6.76"
0
gfg‘(;‘“‘c(':-&jig’/ 5 57.22 78.34 9.11° 1.57% 6.39°
. 0
gfg(;‘“‘c(':-&j;g’/ 5 40.65 68.96 9.11° 1.58° 6.43°
. 0
afgwgtz‘*;g)d’/ o 30.32 66.95 9.28" 1.16° 7.31°
. 0
g"ESJML:A 3kl oLzl 1.94 1.76 0.019 0.023 0.053
6)“7““’ gl 0.665 0.082 P<0.05 P<0.01 P<0.05
p-value
ab,c,d

(P<e-0) 3l gyl sine g5 gylol s Sl gios 2 53 Ao b B S Sl b sl Sl

ab¢ Means within same column with different superscripts were different (P<0.05).
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Table 7- Interaction effects of CLA levels and storage temperature on egg internal quality traits

EXVE ORI oy
. . D4)
o ) gealy  eswpH o BETE e H
Treatment Albumen Haugh unit Albumen pH (cm)g Yolk pH
percent
S 2 F4CLA 20,00 40.89 78.72 9.21° 1.62° 6.44
0% CLA*4°C
Jl)fuiih.; dq)JYV-:K-CLA Jo)yd o0 45.79 55.31 9.372 1.15¢ 6.60
0% CLA*27°C
1,5 il s23¥4CLA 0210 44.20 74.27 9.20° 1.62° 6.49
0.5% CLA*4°C
5,3 ol 4 5YY#CLA 1o ,5+/0 41.26 65.06 9.20 1.25P 6.80
0.5% CLA*27°C
0Sbe bl oLzl 158 1.44 0.032 0.019 0.047
SEM
Sl e o 0.517 0.157 P<0.05 P<0.05 0.086
p-value

(P<eT20) 15yl ()l ine oglis (glal Jlas 5l cygan yb 50 alite pi By G JBlas b slaSibe

a0¢ Means within same column with different superscripts differ (P<0.05).

EronS 3 (&S Clao 6o sled g ploj blite Sl -A Jga
Table 8- Interaction effects of storage time and temperature on egg internal quality traits

ab,c

LXVE PR
J () PIEYEEN P dawiw PH 03,5 gl 83,5 pH
Treatment Albumen Haugh unit Albumen pH Yolk height Yolk pH

percent

35 gl a2 )3¥ ) 56.40 78.04% 9.14° 1.54° 6.37
1d * 4°C
S5 o 4257V} 57.77 75.54° 9.15" 1.57° 6.36
1d * 27°C
Sl a)3Fa o)V 40.98 75.75° 9.11° 1.61% 6.50°
7d * 4°C
215 sl a2 3VVi 5,V 39.77 46.92 9.33° 1.33° 6.68°
7d * 27°C
A5 Bl e3P,V 30.26 75.71° 9.36° 171° 753
30d * 4°C
A5 (gl 423 Vi1 33.04 44.449 9.36° 1.71° 7.55°
30d * 27°C
0o bl oLzl 1.38 1.37 0.053 0.035 0.026
SEM
S bosine o 0.584 P<0.01 P<0.01 P<0.01 P<0.01
p-value

(P<40) 5 o sine gl (oylel i ] eysios 3 alie i B> Ky Sl by (cla il 2000
abed Means within same column with different superscripts were different (P<0.05).
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EIS oo 5 6 )iaSS slod b CLA saws (olej o | CLA
(P<0/05) el 034y 3 simo 000t PH (59 3 (6)l0SS slod b
glod )3 aS Sag eSS 1 &S Cunl gaige pl oL el oyl &
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Table 9- Interaction effects of CLA level, storage time and temperature on egg internal quality traits

o3 (%) ousbaw w02 PIEYRES uwhw pH 03, gWi,l  o3,;pH
Treatr"nent Albumen Haugh Albumen Yolk Yolk
percent unit pH height pH
. 1"
gt: oles KL
Z. <
. Sl ),
() . (31,5 L)
CLA (59,) S
L Storage time torage
eve (day) temperature
(%) i (°C)
1 4 55.80 77.74 9.18 1.522 6.34°
CLA s i 1 27 58.11 72.73 9.18 1.46% 6.35°
st 7 4 38.76 80.06 9.14 1,512 6.42°
. 7 27 41.43 46.82 9.48 1.43%® 6.67°
0% CLA 30 4 28.11 78.38 9.31 1.24° 6.74
30 27 37.84 46.55 9.35 1.08° 6.88°
1 4 57.01 78.34 9.14 1.56° 6.40°
KWV 1 27 57.43 78.34 9.15 1.552 6.38°
CLA 7 4 43.20 71.43 9.08 1.42% 6.67°
7 27 38.11 46.49 9.39 1.34° 6.79"
0.5% CLA 30 4 34.40 73.05 9.28 1.01° 6.87"
30 27 28.25 40.34 9.35 0.94° 7.20°8
3,k oLzl
ik 2.74 2.49 0.056 0.033 0.072
SEM
d)gi:uéeh‘“ 0.313 0.426 0.158 P<0.01  P<0.01
a-b

(P<ele0) )l ()l stme glis (ylol i ) ppsis y 5 aliie o B Sy Pl b (slagSibe

#b Means within same column with different superscripts were different (P<0.05).
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Effects of Conjugated Linoleic Acid (CLA) in Post- molting Diet of Laying Hens
on Egg Production Performance and Egg Quality during Different Storage
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Introduction CLA is a mixture of several geometrical and positional conjugated isomers of linoleic acid (C
18:2 cis-9, cis-12). Ruminant products, such as milk, meat, and cheese, are major CLA sources in human diets,
but foods obtained from non-ruminants, contain much less CLA. Some reports showed positive effects of CLA
on production performance of layer hens. Egg internal quality traits may be depressed during storage, but
incorporation of CLA, may increase the permeability of the yolk membrane due to the cis-trans arrangements of
CLA, therefore ion movement between the yolks and albumen through the yolk membrane, restrict some
changes in egg internal quality traits, therefore an experiment was conducted to evaluate the effects of different
levels of CLA in post-molting phase of laying hens on production performance and egg quality in different
storage times and temperatures.

Material and Methods In this experiment, sixty W-36 White leghorn laying hens in post-molting phase (78
week) were assigned to 3 treatments with 5 replications and 4 birds each based on completely randomized
design. The purity of CLA source used in this study was above 90% with mixture of 50% c9-t11 and 50% c10-
t12 isomers. Experimental diets were 1) Control diet (basal diet containing 0% CLA), 2) basal diet+0. 25% pure
CLA and 3) basal diet+0.5% pure CLA and after adaptation period, diets were fed for 4 weeks. During the
experiment, hens were provided feed and water ad-libitum. Egg production, egg weight, feed consumption, egg
mass and feed conversion ratio were recorded weekly and reported as total period. Every two weeks, internal and
external quality traits such as albumen percent, yolk percent, albumen pH, yolk pH, Haugh unit, yolk height,
yolk Roche scale, yolk index, egg size, egg surface, specific gravity, shell strength, shell percent and thickness
were evaluated. The eggs from treatments having best production performance (0.5 %) collected and stored in
different temperatures (4 and 27° C) and duration times (1 day, 1 week and 1 month after production) then
evaluated their internal quality.

Results and Discussion Results showed that egg production performance and egg mass of birds fed 0.5 %
CLA was significantly higher than control or those fed 0.25 % during whole experimental period, but egg weight
and feed consumption were not affected significantly by dietary CLA level and feed conversion ratio of birds fed
0.5 % CLA was significantly (P<0.05) lower than control or those fed 0.25 %. In the end of experiment, the
internal egg quality traits such as albumen percent, yolk percent, albumen pH, yolk pH, Haugh unit, yolk height,
yolk Roche scale, yolk index were not affected by dietary CLA levels (P>0.05). Also the external egg quality
traits such as egg size, egg surface, specific gravity, shell strength, shell percent and thickness were not affected
significantly. Results of egg quality traits during different times and temperatures showed that main effects of
CLA levels, storage times and storage temperatures were significant (P<0.05) on most important egg internal
quality traits such as Haugh unit and pH of albumen. Interaction effects of CLA levels with storage times and
temperatures were significant (P<0.05) and in eggs kept within higher temperatures and longer times, albumen
pH of eggs for birds fed 0.5 % CLA, were lower compared to albumen pH of eggs for birds fed control diet
containing 0 % CLA. These results indicate that ion movement between the yolks and albumen through the yolk
membrane in eggs from hens fed 0.5 % CLA was greater than that in the control eggs and caused to restrict pH
increase during storage. It is speculated that the incorporation of CLA, most of which was in the trans form,
could have increased the permeability of yolk membrane because of the cis-trans arrangements of CLA, which
would have increased membrane fluidity and sizes of space between the fatty acid chains of phospholipids that
constitute the membrane bilayer.
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Conclusion It is concluded that use of 0.5 % CLA in post-molting diet of laying hens improved egg
production performance of birds and restricted fluctuations in pH and Haugh unit changes of eggs keep during
high storage temperatures and duration times, therefore it is suggested to adding 0.5 % pure CLA in post-molted
laying hen diets.
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