36 2022 st sY) G5S4T-36:(6)9 el Egaid Ly gedd) Unall — chugig £1)
Libasl cliall jany Ao (CLA) ¢uiball dilgilll Gaala dbla) il
Laailly G3aal aadl) &l
Wligs qistn ehmly D7) 2 e

Ghal) —8yeadl daala —Ael) 40 — gl 2 Y1 ad (1)
(agripg.abdulla.farid@uobasrah.edu.ig : ;g sSY1 x5l ca) A xe Lzl *)

2022/8/25 :Jsall o) 2022 /06/8: D) fuyls

: padlal)

O Bpad) daals 8 Al IS ) ) ganl) 2 ) ad it 8 Aubal) ehal

o2 50 Oysr pad ey Akl 15 guieai @ un 2022 /3 / 1 &lal5 2021 / 10 /1 gojls

(T2) ) deganall ¢ (T1) 2lall AN deganall Cilegana D ) Cilisall Coand

conjugated linoleic acid ¢ jadl cllgilll (s Legd Chucal (T3) &GN de ganally

Bl dpaviglly Lmcmgall Clgliial (o desene e e say %4 S (CLA)

Cis-9, trans- 11 and trans-10, o 4l aihagi) )lad CLA 1 cligulll (yaalal

il S cDlaleall (p < 0.05) Jil sl FFA ) TBARS ad of gitull cay .cis-12

Lasa gy ) aall jepl CLA D) dila) ol WS Laaldl) dlles d3lae CLA 11 L]

aalll s ym A OuslSelalial dus (addy GuslSele (cwSoVly GuslSoilall

(omslSale aall Basl aall jepuorRdl gl aels dalisall clall)

- OnslS salaline
:daagal)
LindY) palaal) o Wlgal Gl ddle 2603 dad e ausind Wl Ol age (S siae Lglatieg agalll 2a3
hang Sl 5 daeall ZOYls ogall e lgilgia) Gy I Aila) caal] (gl sl 3 e Ll s dpl)
Slasl (8 L) cVslae il L ag palll sld () (5358 ) Aupgaall clal) sal Lulia Unesy (K35 13005 clinaliadlly
b ey il L) loed LS hlaa) Laly il e aalll Léal dulidl Gyhlly dilugl)

.(Visessanguan, 2016; Zerabruk et al., 2019)

asalll Cilatie Dlgialy bl 8 8 8l ) Aaspuad) SIS gl (Boar 8 82V Slgindd) b aydl punsill (sl
5o Lnlaad) daclia dual @) asalll cilaiie (e 28l sdac aalll 2y Lawds (Oliveira et al., 2016)
pxng 0l e aoalll (ginay anlll gg1 Ao asall 43031 daills 5352l 23 ((Angor and Al-Abdullah, 2010)
saa¥) ) LS ((Al-Mrazeeq et al., 2010; Guedes-Oliveira et al., 2016) sAY) clisSally asalll cilisiag
Barly (sailly Alad) s Laseasy layell 5aliad) 4hllad Guey pealall gl 8 CLA Gsiall cllsilll (el
(Naumann et al., 2006; Azadegan mehr et al., 2014; Khalaf et al., 2021). L,aa.l claall & o5laall
daa e osuie LB W CLA o s 32U dliaey GUapedl slaeS CLA Luaal Cigyed) (0 il

Zaid and Yousif — Syrian Journal of Agricultural Research —SJAR 9(6): 36-47 December 2022


mailto:agripg.abdulla.farid@uobasrah.edu.iq

37 2022 s3] GsSAT -36:(6)9 Lol Eisaall 4y pead) Unal) — s gy 1
70 43)5 paddd CLA N (e asa fa2 3.5 Jslo o)) Ip (1994) <5 ¢(Li et al., 2014; Shinnetal., 2017) gLy
I e asdae 4.2 -3 S Jols o) Whigham et al. (2007) g cduithayed) (ala¥) (e ailead LIS (6% a3
Calgll albuadll o) e ofialll (e 2l xealy .Body Fat Mass awall 8 ggaall Al Jiiay 44l (s CLA
(Enser et al., 1999; Parrish et al., 2003; as/ae 0.95 - 3.5 o sl CLA I 230l SN GlaaY ol
B pdRien Al Clgll g Gaaal) 52l piag asalll Jads 5aa A) s 092 CLA 11 ) LS .Watkin and Li, 2003)

.(Schmid et al., 2006) ddle Aglie dad <l Laaudg dpdel o )

Lelial saasy) Chliae g Yo Akl saeY) Chliae Jleta) dul€e) cluball e aaell Ciaagl
gall Jlaxiaad 2Ly M cal Al Jalsall pal (e A2l alaill ae 38l6illy Labiiall A4l a3 ¢ (Franco et al., 2018)
Baus) Taadis 8l Layil e Slad cllgiendl) e sl 3 Lol @i ((Anbudhasan et al., 2014) Al
.(Foroudi et al., 2014) ysaal

s Butylated Hydroxyl Toluene (BHT) 52083 saliadll (ailaadll (e (ggicsall Luii CLA Clyagil ek
sda Jeall AT (o Jgguuall s (ald J<a0 Trans-11 jegil of aiad . f- carotenecw (i o- tocopherol ¢
.(Haetal., 1990; Ip et al., 1991; Bauman et al., 1999; Hur et al., 2007; Yildirim and Erinc, 2017)
o opal) Bin e ey SISy Alganll AaaV) A Ball jodall (sl dniag 5auS) sliaeS e Ty90 CLA (aalal )
@l .(Yu, 2001; Fagali and Catala, 2008; Narciso-Gaytan et al., 2011) cillgall asal & Akl st
s -(Hur et al., 2004) ayuall (53 ol TBARS s aliail ) aalll Sm juiaas ol CLA I gpiliall diliay)
(CLA (e diide Clisie dilia) aa (masall) leeli agjial anlll @ile aia 2 Ha et al. (1990) sl duyo
s il %10 Jasied) CLA 1 385 el vie o) 3 CLA (e (AeY) (s5inall g Ji TBARS aif b 52L30) il
-(Martin et al., 2008) dyaill dulgs b 3Ll de ganas A5)lhe (3aTl) ol (yoaall Bausl d 53l Bl

da) e aalll I 58l CLA 5 & cwy &ila) Goh oo il asl & CLA 385 53l ) Auball sda cidas 13
) 3a0 il DA aalll el Gsll) aals e dlsalaall 5 53uSY) (g5iee (mid

D Adihhy Gl ga

aal

Olsand) 7 2a 8yile pead) Aol Lladl) Glsu¥) 2l o e Jgemnll 5 (s1ly (SR aalll Luhall o3a b prdind
A2l 3 Jadag daine lldla A aiagy dasd o & Gag el ALl Dal) ehal 2 gh 12-8 ens ¢ (2a4) dalaia)
i) apal piaall () 6 & ey (U agll 3 4 s danys vie

palll 8ym Jugady guiaal diles

ol %4 CLA L cuieca T3 dlabee lacle %10 Jawsy aall 4d) Chacal o5 30056€ aj A8l dlaulgy aalll 258
aall) 3l ) %5 sty Qs (%5 Lasty Guadall % 1,5 Gay el Gl aey Caaa) c(9AT Bya aalll ajh @ Gailal)
gyl

Zaid and Yousif — Syrian Journal of Agricultural Research —SJAR 9(6): 36-47 December 2022



38 2022 s3] GsSAT -36:(6)9 Lol Eisaall 4y pead) Unal) — s gy 1
CLA Ojal dlgilll (aals
355 CLA s muadl (glaall o) dipa¥) saaiall cli¥sll 8 Nutrex 455 (e CLA <y (Je Jgeasll
e paleg Aatly 53 A0l Bl Ay 8 e 00 cciled B LB e il 5 oslll ase ) sas %80
Aldl) @bl e 50:50 Je ging ahpall cuy e Gibe Ol cllgilll paeds SlapalS e Hle mill
calelially 43V sl muial) 13 axiiey . Cis-9, trans- 11 and trans-10, Cis-12 ¢yjiaall cldsilll (aelal
CDlalaal)
) mage LS CBlalaall Crond

cagppall aslll 1) cpade %5 5 583 % 10 Chacal (5an) aalall dlelas (T1) (oY) dlelaall —1

sl aalll ) cuada %55 582 %105 CLA (e %4 dilal (T2) Al dlaladll 2

cpsotall aalll ) caade %5 5 L CLA (e %4 dilial (T3) & dlaladll -3

elsgll a iy ] (o) e alSh e caalgll Gasill i 50 s kel el (g el mis &
esle LYl eha) coad (3 18-) asenilly Leiia &y s el
Free Fatty Acids % sl &uaall (aleal) dus
Egan et al. (1988) sy asanilly 2yl lghain o3 Al palll jShn cilise A lapss 2 sal) duaall (alea) dow
i (e il Caaeal @lld 32y %98 3K JBY) JoaS (e Jo 5O i) & cua IS aalll S 0 a2 3 (g &
&) 0.1 Ljle (68 agageall 2y 08 Jolae ae Jaldll o Glld aay (35l ) (Phenolphthalein) il gl
AV Alslaall Gaen 3pad) Lol Galea S Augiall Al il 23 cilall g2yl ) Jslaall 08l Jgaly

100 X 282 X N X (B — A)zaxeal
= (%)5> &ns pales)

1000 X A& duall (54

el die splad LU NaOH Je 22 = B, cull ol cpall die sylaad LoD NaOH de 22 = A

S Gadlal Jall gl = 282
Thiobarbituric acid Value (TBA) & siyliglll (aals dad (uld

(s 3 « Jalali Mousavi et al. (2015)Ja (e Wlu 3)5aall Mehran (1976) < cliysinn,Liglill (asls dad <)
¢ @5 8 2 60 Bl dayy Sle ples (& dnag @ caysio)slSll e da 10 8 Gudl g aalll Syu (e a2 5
Gl & o il LAl mdlay yeanall ) %0.07  3S5 clsinlisll) (ada e Jslae (e do 10 4l Ciaal €l
Ay Sl ales b aagy mahl 3T (6l Shall dlsye e (3518 5 add (Aks [ 8)59) 1000 Jalall (65l 3kl
Lad Clua 20 ¢ gl 538 ase Joba die il Hlis dapa mall Jsaall [alaial) 8618 &5 (428230 52al Llal)
AV Alslaall 35 aal 43S (MD) 2l Gslle (e aile Lgie s Slysin)lsilill asla
(Egan et al., 1988)7.8 x sl Lalaic) = (aal aaS/aale) algaal) (sllad) 585

Zaid and Yousif — Syrian Journal of Agricultural Research —SJAR 9(6): 36-47 December 2022



39 2022 ey s¥) G5SAT-36:(6)00 el il Eipanll 4 ygudd) Unall — gy 21)
Myoglobin ¢ugSslall S5 jais

Slen Jlanials lgailaty Alalae S (e a2 10 31 25 ¢ Zessin et al. (1961) dahal Gy usl<alal 385 i &
oeinal) Jadall iy laamy slatall elall (e o 15 g Jadill (e pe 10 asiad &3 5 ladall elall (e Ja 90 g (pusinl
Al & ugl€alall 585 Wl iagili 525 age Jsh e =aDl dpalaiad) (uld 5 (Whatman NO.1 qadip 435
Y doladll (384

2.4 X dialaiay!

= (p&/ple) GuslSelall S5
0.452 x CS}A&S\ )Y

catdtl Joles 58 2.4 ¢ il 525 age dob i Aralaia¥) dales s 0.452

Meta-Myoglobin (Met-Mb)  GuglSglalizall JuS5 (ubid

A aalll Shu e a2 5 O)se clldg ¢ Lee et al. (1998) daph s (Met-MDb) sl salalinll dava 585 (el
2y N5« 0.04 S5 50 Slagdll (51 Bl Jolae (10 a8 25 20 328 T 33a] JlygSl Guniadll Hlga Jlaxinly duins
32838)90 5000 Aoy (§Se b (ra) Gl 2y 3 4 die Baaly Aol saal A2 & el G5 S5 6.8 gy
90 Jsb vie dualaia¥) sl Gl aay o] o8 madii 3y9 Jlasils i ill 3 o4 2 4 die 4283 30 52a) Aol diall
aay) Aslaall (38 il Guglplalivall 35 Qs dipha Ll L Jgeal) Calall Slea dauls gl 525 <572 <700
: Krzywicki (1982) sy il

A700 — A572

100 % =50 — 4525

—1.395 = % CslSalabinall drua 35
CmslSola (uSeY) aS5 ulid
:(Krzywicki, 1982) 4aY) dlabeall s (uslSoila  aSo¥) 2S5 Ao (a3
(CslSolabinall 385 + CislSeldl 3557)-100 =% CslSole S 35
: Alany) Jalatl)
Jlexiuly Lilaa] @il llsg, Completely Randomized Design (CRD) Jelsll Algdall pranail) aadicd
Gsie die (R.L.S.D) Jarall (gpine 338 Ji Jlaxinls itull cuygdy (GenStat, 2012) salall Slasy) malinl)
. (p<0.05) Jlaal
:Addlially giladl
Free fatty Acids Ratio 3l duaal) (alaa¥) duws
Ciligel Hall daall (alea¥) L & (p<0.05) (gsine 2liss) N ol CLA I Jlewiad of (1) dsas o
N a 18- pha day die aueailh AN 558 Dla aalal Aldbee go Ajlee CLA Jb Lgileles cass ) palll 2y
LI CLA 1) e %4 Gilal yie i) e 2y 208 dlledl % 0.40 5 0.55 sall dgaall (aleal) Lo el
Ul LSy CLA D) @Dlia) ) @lld 8 Cundl (55015 ¢%0.77 g al) diadl) (aleaV) duas cualy 388 2aLall dlalae
lealsall 350n Gan wanilly Aagiaall aalll cilie 8 Ball Agaall Galall o o Gl ddle 4dld @l

Zaid and Yousif — Syrian Journal of Agricultural Research —SJAR 9(6): 36-47 December 2022



40 2022 s 9Y) G 0US 4T -36:(6)9 Lo Ll Eioal) Ly gusd) Unal) — Chugig 1)
(Zhang et LSyl o3a (o all siall Zatial) Ladaussl) LSyl (168 pia e 8l CLA Lalal o 3] (Aol
.al., 2007) Butylated Hydroxyl Toluene (BHT)

Ll Aijdall aall) s il Bal) Liaal) (aleadld digial) dsil) (ubd A aieaill Aalidal) clalaal) il 2(1) Jgaad)
318- Bla daj e

Alalaal)

T3 T2 T1
0.41 0.29 0.40 0.53 1
0.49 0.35 0.48 0.66 2
0.57 0.40 0.55 0.77 3
0.34 0.48 0.65 Alalaal) Jans g
GIAY By * Alalaal) oy JANAL) MANPA| oAl 5 i RLSD
0.25 0.13 0.08

%10 iy (a3 T2T1 Alalaall Cinal WS Mgl Ao %4 4 <0 duaiy CLAD Lgd Ciwial T30 T2:T1 cdlalaal *

e Y1 Bl daall (aleal) s i€ Y cDlabeall A e Usine 2 Alalaall (ot LoDl (1) Jsanll il (g
Bl a3 aa aalll jejm il 3all duaall (alea¥) dass A (p < 0.05) (gsine g Uiy 35ag (1) Jsaal) cpw el
o3 iy ¢ Mgl e 0.57 «0.49 «0.41 ity by oV sedll sl dsadl) Galeal) daws Jacigia gy 3 (il
S5 o) oS CLA /1 ob <3 ¢us |, Ao et al. (2020) 5 Kadirareddy et al. (2016) (e S sans Lo g il
o e CLA I cl&e 3 il dudps xie @llyg agall) 8 al) driaall alaal) daws Julisg ol dlula e
il Al die (2015) cuenll sang Lo ae Alblgie il sda SIS Lo galll Bagag aall madlag 2813 yaliall acang saill
S deas Y cdpnslspadl) Claall (ans ALY oY1 e cpeatll zlas Cile ) CLA I (g it <lgise il
& ol duadll palaa¥) daws 8 (P<0.01) e (gssine paliail M (sl 38 aalll 296 3Dk ) CLA 1l il )
el pal

Thiobarbituric acid Value (TBA) &, siulisilill saels 4ad

[ el Ol axle (TBA) sinylislill (asla dad 3 (p < 0.05) gsine palidil 3sa5(2) Jsand) 5 (e Laas]
Bl days vie deatily G 858 DA LAl Alalas e &)l CLA I gillas cass iy aalll e cilinal aal i€
ALl e A3y A0l Alaeall aal a2S [ algaall Gslle aile 0.29 ¢0.34 &lysinligll) asla Lagie &l 3 ca 18-
o) Gag pal @3S [ alall Oslle pile 045 wLal) dliles Lavigia 4l cos G o sl e CLA D) (e %4
sl =€ 8 Jo oSl (e (g8l B8 iy anba 5auS) slae CLA 1 (€ 1) @il (aala (aaliss)
el & ey 5uSY) Blead JV1 Al yl 558 e arjaes Bl edal) Ll =S o)y «(Grazyna et al., 2017)s,l
Aasll) TBA 1) dad Joi damilly Sl yugpulell & Gay ClamSy pull (5%

Zaid and Yousif — Syrian Journal of Agricultural Research —SJAR 9(6): 36-47 December 2022



41 2022 s )9Y) GsS A7 -36:(6)9 el Eipall Ly gedd) Unal) — gy 41

i (aad S [ gt Oslle pile) (TBA) dlsilylisslill Gasls dad (uld b piuaill Aaliaad) cblalaall il 1(2) Jsand
518 = Bl Aoy o aseadlls Aiaall pall) i

T3 T2 T1
0.26 0.20 0.27 0.31 1
0.30 0.24 0.30 0.37 2
0.36 0.29 0.34 0.45 3
0.24 0.30 0.38 Alaladll Jows gl
QAN B * Alalaall e JANA3Y ilaladl) OoAl s i RLSD
0.11 0.06 0.04

Yo10 Ay 583 T2TL Alelaall cisaal LS gl Ao % 4 <0 Ay CLAD Ll cipal T3¢ T2T1 cdhalaall *

il 3 OHAN 558 aai e palll e il ginliglll Gadls dad A (p<0.05) (gyine g Un)) 35a Jeaal) (o el
Chugy dabpy oyl Ay ( Nl e 0.36 <0.30 ¢0.26 calilly sllly Jo¥) eill @lsiivhglill aals dad Jasia
Bié s Aslall claliiedl dleled) J¥ly SEY) sl 3 @il (sl ded palasl ) (2015) G5l
OUSI sh Alasid sal (2017) paliy SLE oxST La Vaay 5edl 3525 15 0 clydll 5 18~ Ay maeailly G3al)
55 A Al alsall Al Glaliiad) eDlieY @llyy TBA dad (aliss) ilaadles weatill asalll Lis 3 5L,
TBA J id e
CrslSoalal) diva 3

(pnd pe/orde) GuslSolal drna baugia (A (P<0.05) (sime W) 3535 (A (3) A& dsaad) mils ol
¢ 5 18- Bl days die apeailly (3A 558 DS LA Alales pe A3lke CLA 14 Lilelas cads lly aalll 565 ilisal
A0y Al dlaleall pal at/aile 2.94 2.77 Javssiall 3l i %4 <5 CLA I Ll Canal A cBlaladl (o il
CLA 3 &sS I cuddl (i ¢ anl e fpile 2,45 g dasall Janssio iy ) (T1) 2alill dlalae pe d3jlae sl e
capuel c O e 53 ey cuglSplabinall daa 0peS al o 5aill Ll ) daaulall 5auSY) Slibiae e
(Grazynaetal., als Ao Jadlasy oolll Cpuny 1aag Bl jsdall (16<8 aac g anlll Cilisal 30us) Jyean pia ellig
(p<0.05) yirn (mlias) 2935 (3) A&y Jsaall uw XX 2017; Mitsumoto et al., 2005; Nasser et al., 2021)
Sl Ja¥) el uglSoll dina Jawgie gy 3 AN 538 38 ae palll e yn lied GuglSelall drua baugia (&
o OpslSolal dra (alidd) (& cundl G 5 ¢ Jgl o pal o2 faale 2.72 2.88 2,99 (V) saal) e U
(2011 ¢ Ospals paldll) O3adl 5538 Pla uslSalall saus) I G3al) 5538 ax
aanills il palll ey cilisal (aad afpile) CuslSoilall dbsua oS8 il (b aiaatll Adlidal) cBlalaall 550 1(3) Jsand)

2 18- Bl dap o

T3 T2 T1
2.99 3.19 3.08 2.71 1
2.88 3.10 2.97 2.56 2
2.72 2.94 2.77 2.45 3
3.08 2.94 2.57 Alalaall Jows gl
OUAN Bt % Alalaal) Cy Jal) Leladl) 5N @
0.11 0.14 0.12 RLSD

%10 Ay cpa T2 T1 dlalaall Cisal hs“?ibl“ s %4 4 0 dowsyy CLAY W caaaal T3¢ T2:T1 cdlalaal) *

Zaid and Yousif — Syrian Journal of Agricultural Research —SJAR 9(6): 36-47 December 2022



42 2022 s )9Y) GsS A7 -36:(6)9 el Eipall Ly gedd) Unal) — gy 41

Ol slalinall disa 558

il % Colplatinall disa <5 L s 3 (p0.05) (grine pRliddl 3say ) (4) ) dsaal) il Ll
5 18 Bl dayy vie meailly O3AY 5 DA (T1) wlal) dales o &5jlia CLA b Lgililan caas Silly aalll e
Lsgie gy ) (T1) Lal) dlabee pe &3jlae il e Z3IE 456 dlaleall % 30.17:37.47 dapall Lavsgin 3l G
B 0S8 il Lo 5l Ll Al el 51081 @labiae g CLA 1 058 I canndd) (50 ¢ %56.60 L daall
Soina g Ul 293 (4) deaall Caw X ((Grazyna et al., 2017; Al-Shouki and Nasser, 2019) (x5S galalisall
OnslSolabivdll dria baugie 3l 3 QAN B8 a8 pe palll jesm Glied GaglSalbinal s Jausie G (p<0.05)
e Ao gl 8 cuad) G 5 (sl e %41.41 35.82 30.21 ) il e lllly SBs Jg¥) eall
Loy uslplaliall pe Lyl TBA I ualiy dum (3al) 8538 PIa duans (Al uslSalall 5208) ) GasslSgalabingl)
(Buetal.,, 2022) (usl<sle uSs¥l5 usloilall aa

panilly Al palll gy clial % CuplSsalabivall dhsua 565 danad ol (B gabeatill Adlidal) clalaal) il 1(4) Jsaad)
218- la daj o

T3 T1
30.21 22.27 30.40 37.97 1
35.82 27.07 32.83 47.57 2
41.41 30.17 37.47 56.60 3
26.50 33.57 47.38 Alalaall Jas 5
QA 3+ Alalaall s Jadas PAAPOA| OoAl 5y RLSD
5.76 7.06 5.59

Y10 Ay 583 T2 (T1 Alalaall ) LS M5l e %d o4 0 Gpass CLAY g il T30 T2:T1 cdlaladl) *

OnsiSpila (ouuSs¥) ddua iS5
A 32 18- Blha days vie manills ) 558 P (T1)wlal) dlales po 4jlae CLA 1 Lilies sy Sl aall

L Arpal) Jagio s 1 (T1) a8lil Aleleo go A3)lke gl e 25 A0 Alalacll % 66.90¢59.76 Jawsial
(HUr 520830 sleadl 0yl Gasss cslsile eVl et e Jamy CLA Y 0058 I el (5o ¢ 40.95%
SV daa baugia B (P < 0.05)gsine aliail 359 Jeaall X cet al., 2004; Grazyna et al., 2017)
e by Sl o) edll GuslSole oSV drua dacgio iy 3) (3N 858 aalh pe palll jepn Ciliel GuglSoile

- sl e % 55.87 «61.30 «66.80 3 sl

eaailly Al palll iy ciliad % CoaislSarbe ouSo¥) D 65 daaad a5 (b porieatl] ARIA)) cBlalaall i 1(5) Jsaad)
3 18- B dan o

T3 T2 T1
66.80 74.54 66.52 59.32 1
61.30 69.83 64.20 49.87 2
55.87 66.90 59.76 40.95 3
70.42 63.50 50.04 Alalaall Jaus 5ie

Zaid and Yousif — Syrian Journal of Agricultural Research —SJAR 9(6): 36-47 December 2022



43 2022 s )9Y) GsS A7 -36:(6)9 el Eipall Ly gedd) Unal) — gy 41

OUAY 5t * dlalaal) Cy Jal) Leladl) o505 g RLSD

5.63 6.93 5.43

%10 iy a3 T2T1 Alslaall Cinial LS gl e %4 o4 0 dowis CLAJ Ll cioa) T3¢ T2:T1 cdlalaall *
D alalinuy)
= A by s oKe lede Jsemall 5 ) &0 gsn e
alensg aalll 5oy 8 CLA I Shag i Ganst eyl Gum Aiaall (alaa¥) e cueny CLA JG aalll 6 o)) il — 1
sl %Y oy
22S) sliaeS CLA I Jlaxicd AlSal elling apantly (3ol aalll jepm 8 530SV Shdige 8 (ginad) (aliady) =2
el dadlall 3 Al Jallg palll ey Lain 3 ek
Bipa (58 paleddl @l 8 L cuslSale dia sl 4 (grine aladl ) CLA 1) il 50 -3
S8 clasie o Jyeanll Jlly cdllgioall U8 e palll enm dits o Dabu il 5 0 CuslSslabiadl
Guila
tGluagill
o opal Jlaxicd oo Tam Sy 3y 4358 %4 day CLA I Gl G Al 8 Alcasioad Sl Pla (g asd
Gl paladY) JSlae dal dilaal gl (e A4 asal culaiie guieal 3 asladial 4060 e oy Las aalll ey
O iy ¢5laad) Slgall 8 aall dgags dalanall Cldl) alyal (anag eyl sSI) ¢ L ls EDAN (aall ¢ i) e Gsilen
Agesill e Abiladly zgiiall A1) ed) Al e Dla Al e
g oA
Slan¥) dilail) b aieladd Jlgal) 2 Y] acd e ale (ng dead gSall 3001 e UK Uiy UpSs uda a3t
canll Ay daalad) Aanhall 4381 sle aud o Chadl) s il lua gAYl
D aalal
Sl ¢ Al Aeadall. Lehy 3l el Jidats asead (2000) ) (s deas el des dseae ails gl
cpa 488 ¢ duasall dasls ¢ yailly de Ll
ehal) L calsal) laiie Laslsi€s L(2011) sagd) v Rl Lol 5 ol Geal) e deas kel de (S2ea (bl
i 279 . olaig Laels el A0S ¢ SB) ghall Al
Glia an ueadl Bl GBS jshg catall el Al 456 L (2017) jal ABIS 5dl 5 als clyss ¢ SLE
.282-270 :(1 ) 6 cAael)3ll Cigarll HB (63 drala Alas . dnenilly Biginal) agjall aalll al
Gsina o Lokl Glaliial (me 586 (2015) als aweal) de jlas 5 bl JlS 8yl 5 Caghay el (o

262-232:(1) 4 el rgadl 5 (63 daala Alae . dsenilly g )l HEN) asal 3 Augaall slall ey

Zaid and Yousif — Syrian Journal of Agricultural Research —SJAR 9(6): 36-47 December 2022




44 2022 s )9Y) GsS A7 -36:(6)9 el Eipall Ly gedd) Unal) — gy 41

Al-Mrazeeq, K.; B. Al-Abdullah; and K. Al-Ismail(2010). Evaluation of some sensory properties
and cooking loss of different burger formulations. Italian Journal of Food Science, 22(2):
134-142.

Al-Shouki, R. M. M.; and A. K. Nasser(2019).Extracting S-glucan from Saccharomyces cerevisiae
and using it as an alternative to fat to improve certain qualities in refrigerated beef. Al-
Muthanna Journal for Agricultural Sciences, 7(3): 230-243.

Anbudhasan, P.;A. Surendraraj; S. Karkuzhali; and P. Sathishkumaran(2014).Natural antioxidants
and its benefits. International Journal of Food and Nutritional Sciences, 3(6): 225-232.
Angor, M. M.; and B. M. Al-Abdullah(2010).Attributes of low-fat beef burgers made from

formulations aimed at enhancing product quality. Journal of Muscle Foods, 21(2): 317-326.

Ao, X.; H. N. Tran; and I. H. Kim(2020).Evaluation of feeding periods of dietary conjugated
linoleic acid supplementation on growth performance, nutrient digestibility, blood profiles,
and meat quality in finishing pigs. Canadian Journal of Animal Science, 100(4): 624-630.

Azadegan mehr, M.;A. Hassanabadi ;S. A. Mirghelenj; and H. Kermanshahi(2014). Effects of in
ovo injection of conjugated linoleic acid on immune status and blood biochemical factors of
broiler  chickens.  Spanish  Journal of  Agricultural  Research,12(2):455-461.
https://doi.org/10.5424/sjar/2014122-4901

Bauman, D.; L. Baumgard; B. Corl ; and D. J. Griinari (1999).Biosynthesis of conjugated linoleic
acid in ruminants. Proceedings of the American Society of Animal Science, 77: 1-15.

Bu, Y.;M. Han; G. Tan; W. Zhu; X. Li ; and J. Li (2022). Changes in quality characteristics of
southern bluefin tuna (Thunnus maccoyii ) during refrigerated storage and their correlation
with color stability. LWT, 154: 112715. https://doi.org/10.1016/j.Iwt.2021.112715

Egan, H.: R.S. Kirkand; and R. Sawyer (1988).Pearson's chemical analysis of foods. 8" ed.,
Longman Scientific Technical. The Bath Press, UK .591p.

Enser, M. ; N. D. Scollan; N. J. Choi; E. Kurt ; K. Hallctt; and J. D. Wood ( 1999 ). Effect of
dietary lipid on the content of conjugated linoleic acid ( CLA ) in beef muscle . Animal
Science , 69 : 143 — 146 .

Fagali, N.; and A. Catala, (2008). Antioxidant activity of conjugated linoleic acid isomers, linoleic
acid and its methyl ester determined by photoemission and DPPH techniques. Biophysical
Chemistry, 137(1): 56-62.

Foroudi, S.; A. S. Potter; A. Stamatikos ; B. S. Patil ; and F. Deyhim (2014). Drinking orange juice
increases total antioxidant status and decreases lipid peroxidation in adults. Journal of
Medicinal Food, 17(5): 612-617.

Franco, D.; Rodriguez-Amado, I.; Agregéan, R.; Munekata, P. E.; Vazquez, J. A.; Barba, F. J.;and
Lorenzo, J. M. (2018). Optimization of antioxidants extraction from peanut skin to prevent
oxidative processes during soybean oil storage. LWT, 88: 1-28.

GenStat (2012). GenStat for Windows. Fifteenth Edition. VSN International Ltd., Oxford.

Grazyna, C.; C. Hanna; A. Adam; and B. M. Magdalena (2017). Natural antioxidants in milk and
dairy products. International Journal of Dairy Technology, 70(2): 165-178.

Guedes-Oliveira, J. M.; R. L. Salgado; B. R. Costa-Lima; J. Guedes-Oliveira ;and C. A. Conte-
Junior (2016). Washed cashew apple fiber (Anacardium occidentale L.) as fat replacer in
chicken patties. LWT-Food Science and Technology, 71: 268-273.

Ha, Y. L.; J. Storkson ; and M. W. Pariza (1990). Inhibition of benzo (a) pyrene-induced mouse fore
stomach neoplasia by conjugated dienoic derivatives of linoleic acid. Cancer Research,
50(4): 1097-1101.

Zaid and Yousif — Syrian Journal of Agricultural Research —SJAR 9(6): 36-47 December 2022


https://doi.org/10.5424/sjar/2014122-4901
https://doi.org/10.1016/j.lwt.2021.112715

45 2022 s )9Y) GsS A7 -36:(6)9 el Eipall Ly gedd) Unal) — gy 41

Hur, S. J.; Park, G. B.; and Joo, S. T. (2007). Biological activities of conjugated linoleic acid (CLA)
and effects of CLA on animal products. Livestock Science, 110(3): 221-229.

Hur, S.; B. Ye; J. Lee; Y. Ha; G. Park; and S. Joo (2004). Effects of conjugated linoleic acid on
color and lipid oxidation of beef patties during cold storage. Meat Science, 66(4): 771-775.

Ip, C. (1994). Conjugated linoleic acid in cancer prevention research: A report of current status and
issues , special report prepared for Nati. Livestock and meat board , Research Report .
Washington ,DC, PP: 100 — 104 .

Ip, C.; S. F. Chin; J. A. Scimeca ; and M. W. Pariza(1991). Mammary cancer prevention by
conjugated dienoic derivative of linoleic acid. Cancer Research, 51(22): 6118-6124.

Jalali Mousavi, S.; R. Niazmand;and M. Shahidi Noghabi (2015). Antioxidant activity of purslane
(Portulaca oleracea L.) seed hydro-alcoholic extract on the stability of soybean oil. Journal
of Agricultural Science and Technology, 17(6): 1473-1480.

Kadirareddy, R. H.; S. G. Vemuri ; and U. M. D. Palempalli (2016). Probiotic conjugated linoleic
acid mediated apoptosis in breast cancer cells by downregulation of NFB. Asian Pacific
Journal of Cancer Prevention, 17(7): 3395-3403.

Khalaf, A. A.; A. K. Nasser ; and J. M. Jassim(2021).Qualitative and quantitative properties of
isolate protein extracted from wheat bran and basil seeds. Plant Archives, 21(1): 847-850.

Krzywicki, K. (1982). The determination of haem pigments in meat. Meat Science, 7(1): 29-36.

Lee, B. J.; D. G. Hendricks ; and D. P. Cornforth(1998). Effect of sodium phytate, sodium
pyrophosphate and sodium tripolyphosphate on physico-chemical characteristics of
restructured beef. Meat Science, 50(3): 273-283.

Li, S.; T. Zhou; C. Li; Z. Dai ; D. Che; Y. Yao; L. Li; J. Ma ; X. Yang ; and G. Gao, (2014). High
metastaticgastric and breast cancer cells consume oleic acid in an AMPK dependent manner.
PLo0S One, 9(5): 1-11. €97330. doi: 10.1371/journal.pone.0097330

Martin, D.; J. Ruiz; R. Kivikari ; and E. Puolanne (2008).Partial replacement of pork fat by
conjugated linoleic acid and/or olive oil in liver pates: Effect on physicochemical
characteristics and oxidative stability. Meat Science, 80(2): 496-504.

Mehran, M. (1976).0il Testing. First Edition.Tehran University Press,236p.

Mitsumoto, M.; M. N. O’Grady; J. P. Kerry; and D. J. Buckley(2005). Addition of tea catechins
and vitamin C on sensory evaluation, colour and lipid stability during chilled storage in
cooked or raw beef and chicken patties. Meat Science, 69(4): 773-779.

Narciso-Gaytan, C. ;D. Shin; A. Sams ; J. Keeton; R. Miller; S. Smith ; and M. Sanchez-Plata
(2011). Lipid oxidation stability of omega-3-and conjugated linoleic acid-enriched sous vide
chicken meat. Poultry Science, 90(2): 473-480.

Nasser, A. K.; M. E. Yusuf ; and M. J. AL-Hassnawi(2021). Thyroglobulin gene polymorphism in
fatty acids for back area in local and imported colombian bull calves. Annals of the
Romanian Society for Cell Biology,25(4):13987-13995.

Naumann, E.;Y. A. Carpentier ; A. Saebo; T. S. Lassel ; J. M. Chardigny; J. L. Sébédio; R. P.
Mensink; and F. S. Group, (2006). Cis-9, trans-11 and trans-10, cis-12 conjugated linoleic
acid (CLA) do not affect the plasma lipoprotein profile in moderately overweight subjects
with LDL phenotype B. Atherosclerosis ,188(1): 167-174.

Oliveira, R. B. S. d.; F. D. Lucia; E. B. Ferreira ; R. M. E. d. Oliveira,; C. J. Pimenta ; and M. E. d.
S. G. Pimenta(2016). Quality of beef burger with addition of wet okara along the storage.
Ciéncia e Agrotecnologia, 40: 706-717.

Zaid and Yousif — Syrian Journal of Agricultural Research —SJAR 9(6): 36-47 December 2022


doi:%2010.1371/journal.pone.0097330

46 2022 s )9Y) GsS A7 -36:(6)9 el Eipall Ly gedd) Unal) — gy 41

Parrish, F. C. ; B. R. Wiegand; D. C. Beitz; D. U. Ahn; M. Du; and A. H. Trenkle ( 2003 ). Use of
dietary CLA to improve composition and quality of animal derived foods. In: Sebedio, J. ;
W. W. Christie; and R. Adlof (eds.). Advances in conjugated linoleic acid research,
Champaigen, IL, AOCS Publishing , Vol 2, pp: 189 — 217 .

Schmid, A.; M. Collomb ; R. Sieber ; and G. Bee(2006). Conjugated linoleic acid in meat and meat
products: A review. Meat Science, 73(1): 29-41.

Shinn, S. E.; C. M. Ruan; and A. Proctor(2017). Strategies for producing and incorporating
conjugated linoleic acid-rich oils in foods. Annual Review of Food Science and
Technology, 8: 181-204.

Visessanguan, W. (2016). 62" International Congress of Meat Science and Technology. Meat
Science, 120: 1-1.

Watkins, B. S.; and Y. Li ( 2003 ). CLA in functional food : Enrichment of animal products . In:
Sebedio, J. ; W. W. Christie; and R. Adlof (eds). Advances in conjugated linoleic acid
research , AOCS Press , Champaign, IL., Vol 2, pp: 174 — 188 .

Whigham, L. D. ; A. C. Warras ; and D. A. Schoelle ( 2007 ). Efficacy of conjugated linoleic acid
for reducing fat mass: A meta-analysis in humans. American Journal of Clinical Nutrition,
85(5): 1203-1211.

Yildirim, Z.; and H. Ering (2017).Production of conjugated linoleic acid by microbial and chemical

methods. Food Engineering Department, Engineering Faculty, Nigde University, Nigde s

Turkey. Project No: 2130129, 216p. (In Turkish)

Yu, L. (2001).Free radical scavenging properties of conjugated linoleic acids. Journal of
Agricultural and Food Chemistry, 49(7): 3452-3456.

Zerabruk, K.; N. Retta; D. Muleta ; and A. T. Tefera (2019). Assessment of microbiological safety
and quality of minced meat and meat contact surfaces in selected butcher shops of Addis
Ababa, Ethiopia. Journal of Food Quality, 2019(53):1-9.

Zessin, D. A.; C. V. Pohl; G. Wilson; C. E.Weir; B.C. Breidenstein; B.B. Breidenstein; and D.
Garrigan (1961). Effect of pre-slaughter dietary stress on the carcass characteristics and
palatability of pork. Journal of Animal Science, 20(4): 871-875.

Zhang, G.; J. Wen; J. Chen; G. Zhao; M. Zheng ; and W. Li (2007). Effect of conjugated linoleic
acid on growth performances, carcase composition, plasma lipoprotein lipase activity and
meat traits of chickens. British Poultry Science, 48(2): 217-223.

Zaid and Yousif — Syrian Journal of Agricultural Research —SJAR 9(6): 36-47 December 2022



47 2022 s )9Y) GsS A7 -36:(6)9 el Eipall Ly gedd) Unal) — gy 41

Effect of adding conjugated linoleic acid (CLA) on some
chemical properties of frozen-stored burger meat

Abdulla Farid zZaid*® and Asraa YaCoob Yousif @

(1) Department of Animal Production,College of Agriculture, University of Basrah
, Basrah , Iraq.

(*Corresponding author: Abdulla Zaid : Email:

agripg.abdulla.farid@uobasrah.edu.iq)

Received:8/06/2022 Accepted: 25/08/2022
Abstract

The study was conducted in the laboratories of the Department of Animal
Production of the College of Agriculture - University of Basrah from the
date of 1\10\2021 to 1\3\2022. Where 15 pieces of beef burger weighing 50
g were manufactured and divided into 3 treatments, Control T1 treatment,
T2 and T3 treatment to which conjugated linoleic acid (CLA) was added at
a concentration of 4% which is a group of positional and geometric
similarities associated with linoleic acid. The CLA commercial main
isomers are Cis-9, trans- 11 and trans-10, cis-12. The values of TBARs and
FFA were lower (p< 0.05) for the treatments to which CLA was added
compared to the control treatment. It also included a higher color, flavor,
freshness and juice (p < 0.05) compared to the control treatment. The
addition of CLA to beef burgers increased myoglobin and Oxymyoglobin
pigments and reduced the proportion of meta myoglobin in meat burgers.
Key words: conjugated linoleic acid, meat burger, meat oxidation,
myoglobin, meta myoglobin.
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