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it ; ; ! : The main objectvesof
th|s studywereto Q) determlnethelndlwdual phosphollplc(PL) classesontentof freshmeat
from Iberianpigsandtheirrespectie fatty acidanddimethylacetalcompositiorand(2) assess
theeffect of differentdiets(acornandgrassvs oleic acidenrichedconcentrates)n thesdipid
speciesFisthyFirst, it wasfound that phosphatidylcholinavasthe major PL, followed by
phosphatidylethanolaminphosphatidylseringgndphosphatidylinositoin-adecreasingrder
EachPL classshaved a differentlipid profile.-SeeendhrSeconc the feedingregimeregimen
influencedhe quantityandthefatty compositionof theindividual PL classesMeatfrom pigs
fattenedwith high oleic acid concentrate®iad higheramedrtamount of most phospholipid
classeaindefpolyunsaturatediatty acids,which is anindicationof lipid oxidationinstability.
Lastly, thesddifferencesn PL specieandfatty acidcompositiorcouldbeusecto differentiate
meatsfrom Iberianpigswith differentfeedingregimes:regimens.
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HNFROBUESHONIntroduction

Phospholipid¢PL) arethekey componentsf all biologicalmembranesEachtissueexhibitsits own patternof PL
classesphosphatidlycholingPC), phosphatidylethanolamin®E), phosphatidylserindPS}(PS) and phosphatidyli-
nositol (P1) arethe morerepresentate classesn mammalskeletalmusclef:. EachPL classshavs a patternof acyl
andalkyl chainsin thesn-1 andsn2 positions-=. Both PCandPE arekey component®f membranebilayers,PC
makingup a very high proportionof the outerleafletof the cell membranePChasarole insigratingsignaling via the
generatiorof diagylglycerolswhHewherea £ Ehasa specificinvolvementin supportingactive transport.PSis located
entirely on theinner monolayersurfaceof theeelscells andit is involvedin the blood coagulatiorprocess Pl is the
primary sourceof thearachidonicacid (C20:4r-6}n-6), which is requiredfor the biosynthesi®of eicosanoid€)--

However, thenumberof studiesconcerningpolarlipids in muscleandmusclefoodsis muchsmallerin comparison
to thoseon neutrallipids, andmostof thesestudieshave beenaimedto studythe fatty acid (FA) profile of total polar
lipids{4+5)-. Neverthelesslastover the pas decadeherehasbeenragrowing interestin analyzingmerein more detail
this lipid fractionin musclefoods;sireebecaus # hasbeensuggestedby several researcherthat lipid oxidationin
muscleandmusclefoodsinitiatesandmainly takesplacein membrand®L{8).. Thehigh sensitvity of PL to oxidation
in meatandmeatproductshasprimarily two causesthe high proportionoHenrg-ehailong-chair polyunsaturate@A
(PUFRA), which arevery susceptiblgo oxidation,andthe closecontactof PL with catalystsof lipid oxidationlocated
in the aqueougphaseof the musclecell{3=. Besides thesecompoundsare subjectto degradationthroughoutthe
processingf Iberianhams. In fact, FA releasedduring the ripening procesamainly arisefrom this fraction{4-. In



addition,therateandextensionof thelipolysis thattakesplaceduringtheripeningof Iberianhamisare relatedto the
featuresof the raw materialandtethe ripeningconditions{4)-.-

It is generallyacceptedhatthe FA compositionof PL canbe altereddueto nutritional or ervironmentalfactors,
suchastemperaturehange4&y. In fact,severalworkshave demonstratethatthe FA compositionof musclePL from
pig, beef,or chickenis stronglyinfluencedby the FA compositionof dietary FA{5=%.. Moreover, Sanchezt al.-°

—JandPerezPalaciosetal -11)shavedthedieteffectontheFA profile of individual PL classedrom differentrattissues.
Similarly, the proportionof dimethylacetalgy DMA) in differentPL classefiasbeenshavn to beinfluencedby dietary
FA compositiorf!* 2. DMASs arelinkedto the sn1 positionof the PL by avinyl etherlinkageandseemto play a
certainantioxidantrole{13)-.-

Iberianmeatproductsfrom animalsfed outdoorsonnaturalresourceseachthehighestricesin themarketbecause
of-Hstheir quality characteristicswhich aremainly attributedto the outdoorrearing,which implies the consumption
of acornsandgrassfs 14—Aeernrs. Acorn andgrassproductiorareis seasonahndrestricted andthusa considerable
numberof Iberianpigs arefattenedwith concentratesywhich implies lower quality and market acceptancg4 15-.-
Currently monounsaturateBA (MUFA) enricheddiets, throughthe inclusion of high oleic acid sunflaver oil, are
beingusedfor feedinglberianpigsth-erderto imitatethe FA profile of thoseanimalsfattenedon acorns.

Most studiesin Iberianhamfocusedon the effect of the dietonthe FA compositionhave beenmainly devotedto
the studyof the FA profile of neutrallipids, free fatty-aetdsacids andPLH4 5, whereasts influenceon the contentof
muscleindividual PL classe®r the FA profile of eachmusclePL classremainsunstudied.Thus,this studywasaimed
to analyzeheamountof individual PL classesn musclefrom Iberianpigsaswell astheir FA composition.Moreover,
the effect of feedinglberianpigswithdifferentdiets (acornandgrassys:vs oleic acid enrichedconcentratespn both
the auantitvandthelinid compositionof the differentmusclePL classesvasalsostudied.

METFHOBSMaterialsandMethods
ExperimentedesigaDesigr. This studywascarriedoutwith 30 purelberianpigs,whichweredividedinto two groups
accordlngo thefeedlngpegkmereglmer durlngthefattenmgpenodpnor to sIaughterOnegroupof p|gs(AG)-(n—15)—

‘ an = 15)
was rearedoutdoorsm a 30 ha extensmnland W|th free avallablllty of acorns(Quelqus |Iex Que|qus rotundifolie,
andQuequssube) andgrass. The othergroup of pigs (HO) (Q-—suber

—r=15)= 15) wasalsofattenedoutdoorsin a 1-Hahe extensionland, with an oleic aC|d enrichedconcentrat€4.120
Kgldayykg/day andfree availability of grassbut mainly fed. The chemicaland FA-eempesittencomposition of the
feedshashave beenpreviously publishegl=). At the beginning of the fatteningperiodweightswere99.2+ 3.1 and
96.3+ 1.7kg for Iberianpigsof the AG andHO groups respectiely. All of theanimalswerefattenedor 110daysand
slaughteredhe sameday atthe ageof 16 monthsby electricalstunningandexsanguinatiorat alocal slaughterhouse.
Slaughtemweightswere358:9+3:2158.9+ 3.2 and362:5+2.9162.5+ 2.9kg for AG andHO-ptgepigs respectiely. One
hamof eachanimalwastakentaken andtheirbicepsfemorisandsemimembranosuausclesveredissecte@ndstored
at —80°C until analysis.The quantityof eachPL classwasanalyzedn bothmuscleswhereaghebicepsfemoriswas

the only muscleusedfor studylngthe FA and DMA composmonsof eachPL cIassBreep&ﬁencmrsandéemrmemea—

Intramusculsfat-extractionFat Extractior. Samplesveregroundusinga commercialgrinderimmediatelybeforefat

extraction. Intramusculatotal lipids were extractedwith chloroform/methano(2:1,~velvebsv/v), accordingto the

methoddescribedby Folch et al.{16yandmodifiedby PerezPalacioset al. -{3-.-

Quantification of phesphetpta—etassesPhospholipidClasse. Quantificationof PL classeswas carried out by

fractionationusing HPLC coupledto evaporatve light scatteringdetector(ELSD), following the methoddescribed
by Rembagt:Rombau et al. 18- )with slight modifications. Lipids (24 mg) were dissohed in 1.6 ftmL of

-chlereferm:methanelchloroform/methand solvent (88:12 ~vetveb-v/v). Analysis was carried out usingan HPLC

ShimadzuLC-20AT prominencdiquid chromatograpy) instrumentquippedvith a pump(DGU-20A5 prominence
degasser)and a SIL-20AC autosampler The analyticalcolumn (150 mm x 30 mm=B3i.d.) was packed with a

silica normatphasePrevail Silica 3u (GRACE) thermostatedn an oven (ShimadzuCTO-20AC prominencecolumn
—eveeoven at40 C. Thechromatograph|separat|orwascarr|edoutusmgaIlneargradlemaccordmgo thefollowmg




—Fhe-irjection-volume-was-10- H—HPLC-was-ceupted-with-
t = 0 min, 87.5%A—-12%B—0.5%C; t = 12 min, 2% A—90%
B—8% C for 2 min. The mobile phasaNasbroughtbackto theinitial conditionsatt = 16 min, andthe columnwas
allowedto equilibrateuntil the next injectionatt = 25 min. EluentA consistedf chloroform,eluentB of methanol,
andeluentC of triethylaminebuffer (pH 3, 1 M formic acid). Theflow wasmaintainedat 0.7 mL/min. Theinjection
volumewas 10 uL. HPLC was coupledwith an ELSD (Alltech 3300). The nehulizing gaswas N, at a flow rate
of 1.6+#mirL/min and a-rebutisiagnehulizing temperatureof 65 °C. The gain wassetat 1. Individual PL classes
wereidentifiedby comparingtheir retentiontimeswith thoseof externalstandard¢SpectralServicesGMBH, Koln,
Germary). For quantificationpurposescalibrationcurvesof individual PL classesvereprepared.
Fatty -aeie- methyl--estersAcid Methyl Este (FAME) anc -eimmethyl--aeetalsDimethylaceta (DMA) -prepara—
-ttepPreparatio anc-arabysicAnalysis. FeranalysiagTo analyz( the FA compositionof each PL class, the PL
fractionationwas carriedout in NHz-aminoprogy!l minicolumns(500 mg) from Varian (Harbor City, CA). Briefly,
minicolumnswereactivatedwith 7.5 mL of-A-rhexane-hexane Twenty milligrams of lipids dissohedin 150 pL of
-A-rhexane:chtoroferm:methanel-hexane/chloroform/methan §B5:3:2, v/iv/v) wasloadedonto the column. Neutral
lipids wereelutedwith 5 mL of chloroformandfree FA with 5 mL of diethyl-ether-aeeticether/aceti acid (98:2,v/v)
9. In this way, minicolumnsretainedthe PL, being further separatednto PL classesn the sameminicolumnin
whichthey hadbeerretainedfollowing themethodJsedfor musclePL fractionationinto PC,PE,PS,andPI described
by PerezPalacioset al. 9. PC, PE, PS,and PI were elutedwith 30 mL of-aeeterttrHe:acetonitrileh-propanol
(2:1, vlv), 10 mL of methanol,7.5 mL of-+seprepanek3isopropanol/ N methanolicHCI (4:1, v/v), and17.5mL of
—queFefeFm—methanelél%chloroform/methanoIB?' HICI (200:100:1 v/v/v), respectiely. The—vaeeumvacuun was
adjustedo generatea flow of 1 mL/min.

Fatty acid mettyl esterdFAME) andDMA from alkeryl chainswerepreparedy transesterificatiom the pres-
enceof 0.1 N sodiummetalin methanolandsulfuric acidin methanolat-86°-6+£80 °C 21}.. FAME wereanalyzecby
gaschromatograppy usingan Agilent 6890N gas chromatographequippedwith a flameionizationdetector(FID).
Separatiorwascarriedout on apehyethytereghyestpolyethyleneglycol capillary column(60 m long, 0.32mm+gi.d.,
and0.25mm film thickness)Supelcavax-10, SupelcoBeHatente,Bellefonte PA). Oventemperaturgprogramming
startedat 180 °C. Immediatelyit wasraisedal 5 °C min*-1 to 200 °C, heldfor 40 min at 200°C, increasechgain at
5 °C min%-1 to 250°C, andheldfor thelast21 min at 250 °C. Injector anddetectortemperaturesvere 250 °C. The
carriergaswasheliumataflow rateof 0.8mHmir-mL/min. Individual FAME peakswvereidentifiedby comparingheir
retentiontimeswith thoseof a standard Sigma,St. Louis, MO) containinga mix of 37 FAME saturatedseredh—

-saturatedmonounsaturate 3nd polyunsaturatedfrom C4 to C24). To confirmidentification,selectedsamplesvere
subjectedo gaschromatograpi coupledto massspectrometry GC-MS) in a-HP58986EHP-5890GC( seriesll gas
chromatograpliHewlett-Packard)coupledto a massselectve detectofHP-5971A, Hewlett-Packard).FA andDMA
were separatedising the samecolumnasthat usedfor GC-FID, with helium operatingat 41.34&PskPa of column
headpressureresultingin aflow of 1.45mtmL min®-1 at 180°C. Theinjectorandovenprogramtemperaturesiere
thesameasfor the GC-FID analysis.Thetransferine to the massspectrometewasmaintainedat 280°C. Themass
spectrawereobtainedby electronicimpactat 70 eV, a multiplier voltageof 1756V, andcollectingdataat arateof 1
scans*-1 over the m/z-everthefzrangeof-38-588-:30—-500 Compoundsveretentatvely identifiedby comparing
their massspectrawith thosecontainedn the NIST/ERA/NIH andWiley libraries.

Statistica-aralysisAnalysis. The-effeeteffects of pig feedingsuselemuscle andtheir interactionon the contentof
eachindividual musclePL waswere analyzedusing a two-way analysisof variancewith interactionby the General
LinearModel procedure Theeffect of pig feedingonthe FA andDMA compositionof eachindividual PL classfrom
thebicepsfemorismusclewasanalyzedy a one-way analysisof variancelANOVA) usingthe GeneralinearModel
procedure Meanandstandardieviation of thepercentagesf DMA, saturatedA (SFA), MUFA, andPUFA werealso
calculatedStatlstlcalanalysesrvereperformedJS|ngtheSPSS(v 15. O)packagesoftware&-eeps—feme#smaselewa&

RESHL—'I’—S—A—ND—DJSGUSSLGNResuIt%nd Dlscussmn
Quantificationof-treividuatindividual PL-elassesClasse. Iberianpigsfattenedon acornandgrasswereconsideredis
the controlgroupbecauséhis groupof animalswasfattenedollowing thetraditionalprocedure.



Four dlfferent PL classeswere determmedn the blcepsfemorls and semimembranosususclesof this study
(FigureB an At e-1). Themajor PL wasPC,followed by
-PEPSPEandPS and Pl belngthe minor one(TabIe 1), whichis ba5|cally|n agreementvith resultsfound by other
authorsstudyingdifferentmammalmuscletissues®-.-

Figurel. High-performancediquid chromatogranof phospholipidclassesn raw thighsof Iberianpigs.
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Tablel. PhospholipidClassContentd(ExpressedsMilligrams of Phospholipidpoer 100 g of Muscle Dry Matter £
Standardeviation) in the BicepsFemorisandSemimembranosudusclesof FreshiberianHamsfrom PigsFattened
with DifferentDiets: Acorn andGrass(AG) andHigh Oleic Acid EnrichedConcentrat¢HO)?2

bicepsfemoris semimembranosus p
AG HO AG HO F M FxM
PC 97610 144433 + 121557 + 168362 + <0.001 0.143 0.180
108.05 80.16 70.06 181.65
PE 35271+ 49944 + 52461+ 60882 + 0.017| 0.146 0.710
61.03 41.16 36.45 14.59
PS 76.96+£6.73 8170+ 8.09 7953 + 7529 + 0.894 0.697 0.740
9.16 11.30
PI 5891+2.59 86.66+5.33 63.73 = 80.20+6.82 | <0.001 0.361 0.120
6.04
% 152920 + 206112 + 190396 + 240973 £ <0.001 0.114 0.229
PL | 82.65 51.06 21.12 157.05

aF, feedingeffect; M, mucleeffect; PC, phosphatidylcholinePE, phosphatidylethanolamin®S, phosphatidylserine?l, phosphatidylinositol 3
PL, sumof the contentof the differentphospholipidclasses.

effect of the muscledld notIeadto S|gn|f|cantd|fference|n ary PL class Onthe otherhand therewasa higherIMF
contentin the bicepsfemoris(29.07+ 5.91g/100g of muscledry matter(DM)) thanin the semimembranosususcle
(17.08+ 4.039/100g of muscleDM). Theseesultsarenotin agreementvith thosein previousstudiesn whichhigher
PCandPE contentsveredetectedn muscleswith a higherIMF content2-.-

Theeffect of dieton the amountof eachPL classm blcepsfemorlsandsemlmembranosunuscles‘rom Iberian

pigs is shovn in Table ,
quantityof PCAPEPE andPI WasS|gn|f|cantlyh|gher(p-<9-991— < 0 001 p-G-O;Ir? 0 017 and p-<9-99£|.—< 0 001,
respectiely) in HO thanin AG muscleswhereas? Swasnotinfluencedby pig feeding.As aconsequencehe sumof




thecontentof thefour PL classesvasalsohigher(p-<6- 2= Hel
< 0.001)in HO thanin AG bicepsfemorisand semlmembranos muscles The amountof PL hasbeenrelatedto
the type;the-diameterdiamete) andthemitochondriacontentof musculadisres{fibers 22, which could explain the
differencedn the contentof individual PL classesetweenAG andHO lberianpigs. In fact, althoughboth groups
of Iberianpigswerefattenedoutdoorsthe areaof thelandin which AG pigswererearedwaslargerthanthatof HO
ones.Thus,AG Iberianpigsshouldhave-dere-aexperience oreintensephysicalexercisethanHO pigs,which may
influencemusclefibrefiber characteristicsContrarily, Petronet al.-{22}and Tejedaet al. 243}found similar total PL
contentsn musclesrom Iberianpigs fed-endifferentdiets. Otherstudieshave shavn thatthe relative percentag®f
PL classesvasnotirflaeneeinfluencecby thedietin eitherfish{z2yor mammarytissueanderythrogtesfrom rats{28)-.-
Fatty -aetdAcid anc -gimethylacetal- -eempesi-t-ienDimetrylacetal Composition of —rdividuatindividual PL
—lassesClasse. Total SFA, MUFA,PYFAPUFRA, andDMA in the four PL classedrom the bicepsfemorismuscleof
raw hamsis shavn in Figure Bieepstemerisrdsele-ofraw-hamsts-shown-Hr-Figdre-2. The highestproportionsof
SFA werefoundin PS(47.55+-8-479%)0.47% andPI (41.45+-357%)-whiel.57%),wherea theseFA werelower
in PC(31.14+21499%)1.19% andPE (28.94+-1539%):1.53%) Thus,PSshaved a high contentof palmitic acid
(C16:0)(Table4)), whereashigh levels of stearicacid (C18:0)werefoundin PI (Table5). In rat muscle the highest
-eententcontent of C16:0andC18:0werefoundin PCandPS,respectrely{3-.

Figure2. Percentagef dimethylacetalfDMA) andsaturatedmonounsaturate@ndpolyunsaturatethtty acids(SFA,

MUFA, andPUFA, respectrely) in phosphatidylcholingblack bars),phosphatidylethanolamin@vhite bars),phos-
phatidylseringlwhite bar with black dots), and phosphatidylinosito(black bar with white dots) from fresh Iberian
hams. Error barsdisplay standardieviations.
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The highestcontentof MUFA was found in PS,followed by PC and PI, whtewherea PE shaved the lowest
proportion. This is the consequencef the high levels of C18:1n-9 obseredin PS,whichis in agreementvith the
resultsfound by PerezPalacioset al.{2}in rat muscle.

PCandPE shavedthe highestlevels of PUFA{33:8494(33.84 and37.25% respectiely), dueto the high propor
tion of linoleic acid(C18:2n-6) in PC(Table2};) andthehigh contentof bothC18:2n-6 andC20:4n-6 in PE(Table3).
Similarly, Alasnieret al{Z3and Cambercet al {28)shaved a highercontentof C20:4n-6 in PEthanin PC of rabbit
muscle.Ontheotherhand,Pl shavedthe highestproportionof C20:4n-6 in the longissimusdorsiof ral-Lergissids-

Table2. Fatty Acid andDimethylacetalComposition(Perceniof Total FAME andDMA Detectedt StandardDevi-

ation) of Phosphatidylcholinef the BicepsFemorisMusclefrom IberianPigsFedDifferentDiets: Acorn andGrass
(AG) andHigh Oleic Acid EnrichedConcentratdHO)z2



AG HO p
C16:0 2223+ 0.76 21.97+0.73 0.591
C16:1 150+ 0.14 1.28+0.19 0.066
C18:0 9.11+ 0.66 8.99+ 0.53 0.753
C18:1n-9 2332+ 1.01 17.74+0.75 <0.001
c18:1n-7 4.30+0.22 460+ 0.33 0.123
C18:2n-6 2808+ 0.55 27.65+ 1.09 0.450
C18:3n-6 0.20+ 0.01 0.20+ 0.01 0.328
C18:3n-3 0.87+0.14 0.47+0.03 <0.001
C20:3n-6 0.92+ 0.03 0.93+ 0.06 0.653
C20:4n-6 431+0.81 7.50+ 0.49 <0.001
C20:3n-3 0.48+ 0.23 0.62+0.16 0.300
C20:5n-3 0.24+0.04 0.51+0.14 0.004
C22:1n-9 0.16+ 0.02 0.30+ 0.07 0.003
c22:2 0.20+ 0.09 0.18+ 0.02 0.733
C24:0 0.89+ 0.08 0.70+ 0.06 0.003
C22:6n-3 0.48+ 0.15 0.61+ 0.09 0.136
¥ SFA 3223+0.71 3166+ 0.92 0.300
¥ MUFA 29.28+ 1.10 2392+ 1.14 <0.001
¥ PURA 3503+ 0.63 3867+ 1.30 <0.001
C16:0DMA 1.86+0.17 3.67+1.09 0.006
C18:0DMA 0.31+ 0.02 0.73+0.04 <0.001
C18:1DMA 0.55+ 0.05 1.36+0.11 <0.001
¥ DMA 2.71+0.19 5.75+ 1.09 <0.001

a3 SFA, total amountof saturatedatty acids;> MUFA, total amountof monounsaturatethtty acids;> PUFA, total amountof polyunsaturated
fatty acids; > DMA, total amountof dimettylacetals.

Table 3. Fatty Acid andDimethylacetalComposition(Percenif Total FAME andDMA Detectedt StandardDevi-
ation) of Phosphatidylethanolamira the BicepsfemorisMusclefrom IberianPigs Fed DifferentDiets: Acorn and
Grass(AG) andHigh Oleic Acid EnrichedConcentratéHO)2

AG HO p
C16:0 1166+ 2.95 554+ 0.73 0.002
Cl6:1 0.80£ 0.48 1.16+ 0.23 0.167
C18:0 1599+ 1.48 1811+ 0.58 0.018
C18:1n-9 15.04+ 2.79 10.87 £ 0.56 0.011
C18:1n-7 2.04+ 0.47 1.74+0.12 0.208




AG HO p
C18:2n-6 1557+ 1.23 15,66+ 0.70 0.895
C18:3n-3 0.56+ 0.12 0.29+ 0.06 0.002
C20:3n-6 1.07+0.09 1.26+0.12 0.025
C20:4n-6 19.87+ 1.62 3430+ 0.76 <0.001
C20:3n-3 0.21+ 0.02 0.37+0.11 0.010
C20:5n-3 0.54+ 0.18 0.83+0.14 0.021
C22:1n-9 0.26+ 0.07 0.42+0.12 0.035
c22:2 0.57+ 0.12 0.91+ 0.06 0.001
C24:0 3.36+0.25 2.84+0.41 0.045
C22:6 0.77+0.14 0.66+ 0.05 0.113
¥ SFA 3101+ 3.49 2649+ 1.18 0.025
¥ MUFA 1814+ 3.19 1419+ 0.77 0.027
¥ PURA 3917+ 2.59 5427+ 0.85 <0.001
C16:0DMA 410+1.18 3.07+1.31 0.228
C18:0DMA 427+1.01 1.44+0.09 <0.001
C18:1DMA 3.32+1.36 0.53+0.12 0.002
¥ DMA 1168+ 3.06 5.05+ 1.25 0.002

a3 SFA, total amountof saturatedatty acids;> MUFA, total amountof monounsaturatethtty acids;> PUFA, total amountof polyunsaturated
fatty acids;> DMA, total amountof dimettylacetals.

Thehigh oxidationsusceptibilityof PL comparedo neutrallipids-22}is well establisheddueto their locationin
membranesloseto hemepigmentsandoxidantsystemsanddueto their high PUFA conten#3d)-. In relationthefatty
profile of the PL classesPC and PE would be more susceptibld¢o oxidationthanPSandPI1 becausef their higher
contentof PUFA. On the otherhand,the relative oxidationratesof PUFA containing2-3—4--5two, three,four, five,
or-6six doublebondsare1, 2, 4,66, and8, respectrely{33-. Thus,takinginto accountthe proportionof individual
PUFA of eachPL, PEwould bethe mostsusceptiblgo oxidation,followed by PC andPl-ardwith PSbeingtheleast
proneto oxidation.

PEshavedthehighestproportionof DMA, followedby PC whitewherea thesecompoundsverenotfoundin PS
andP|. HexadecanaldimethylaeetatHexadecanatlimethylaceta (C16:0DMA), -eetadecanaldimetiwlaecetatoctadecanal
dimethylaceta (C18:0BMAJDMA), and-eetasleeenal-da—methytaeetaloctadecenaﬂlmetrylaceta (C18:1n-9) werede-
tectedin both PC (Table2) andPE (Table 3). Thus,thelow contentof SFA andMUFA in PCandPE could be due,
atleastin part,to the high levels of DMA found;sieebecaus mneof the pathwaysfor the biosynthesiof plasmalo-
gensinvolvesa desaturatiomprocesof the FA esterifiedin the analoguePL—@%- Accordingly, PerezPalacioset al.

—{2)shaved that PE wasthe PL classcontainingthe highestlevel of DMA in thelong|55|mu5dor5|0f rats. However,
theseauthorsalsofound DMA in PC,PS,andPI of rat muscl , i ‘
—“foune-BMA-H-PSPS-and-PH-efrat-rmudsele—
TablesZ—

composmonof PC PE PS and PI, respectvely, of blcepsfemorl< musclefrom AG andHO Iberianpigs. The ef-
fect of feedinglberianpigswith differentdietsdid not leadto changesn SFA of PC.On the otherhand,PE PSPS,
and Pl shaved statisticallyhighertotal SFA percentagen AG thanin HO thlghs asaconsequencef the-sighifi—
-eanthysignifican differencesin the proportionsof C16:0and C18:0betweenAG in HO pigsin PEAPSPS andPlI.

Thesedifferencesvere a consequencef the FA compositionof feeding,oleic acid enrichedconcentrateshawving



lower SFA contentthanacornsandgrass{3.. Moreover, the incorporationof FA into eachPL classis a selectve
process'3);, which canbe explainedby specificdifferencesn the agylation procesdor eachindividual PL-32)-.-

Table4. Fatty Acid and Dimethylacetal Composition(Percentof Total FAME Detectedt StandardDeviation) of
Phosphatidylserinef the BicepsFemorisMusclefrom IberianPigsFedDifferentDiets: Acorn andGrass(AG) and
High Oleic Acid EnrichedConcentratéHO)2

AG HO p
C16:0 29.33+ 0.88 17.65% 1.25 <0.001
Cil6:1 432+ 0.76 1284+ 1.18 <0.001
C18:0 16.18+ 1.27 12.38+ 0.36 <0.001
C18:1n-9 3164+ 2381 30.12+ 0.89 0.280
C18:1n-7 5.16+ 0.44 7.05+% 0.46 <0.001
C18:2n-6 512+ 0.95 6.83+ 0.47 0.007
C18:3n-3 0.23+£ 0.01 0.36+ 0.00 <0.001
C20:3n-6 0.25+ 0.00 0.29+ 0.11 0.402
C20:4n-6 1.43+0.30 2.28+ 0.59 0.022
C20:3n-3 1.19+0.83 3.47+1.09 0.006
C20:5n-3 2.61+0.98 3.70£ 0.66 0.071
C22:1n-9 0.96+ 0.22 1.96+ 0.53 0.005
C22:2 257+ 1.46 276+ 1.22 0.824
> SFA 4551+ 1.76 30.03+ 1.55 <0.001
> MUFA 4209+ 2.38 5197+ 1.50 <0.001
> PUFA 1292+ 3.79 1904+ 2.35 0.015

a3 SFA, total amountof saturatedatty acids;> MUFA, total amountof monounsaturatefhtty acids;> PUFA, total amountof polyunsaturated

fatty acids.

Tableb. Fatty acidandDimethylacetalComposition(Percenbf Total FAME Detectedt Standardeviation) of Phos-
phatidylinositolof the BicepsFemorisMusclefrom IberianPigsFedDifferentDiets: AcornandGrasSAG) andHigh

Oleic Acid EnrichedConcentratéHO)2

AG HO p
C16:0 18.76+ 0.49 17.15+ 0.55 0.006
C16:1 9.02+ 0.46 19.02+ 0.40 <0.001
C18:0 2441+ 1.70 2081+ 1.73 0.028
C18:1n-9 1127+ 2.58 1247+ 2.60 0.550
c18:1n-7 7.35+0.31 1057+ 1.34 0.007
C18:2n-6 1168+ 0.02 1274+ 1.57 0.301
C20:4n-6 7.40+0.11 7.25+1.43 0.867
C20:5n-3 151+ 0.50




AG HO p
C22:1n-9 3.02+ 1.23
c22:2 558+ 1.12
¥ SFA 4317+ 1.28 37.95+ 1.96 0.007
¥ MUFA 3067+ 2.17 42,06+ 2.64 0.001
¥ PURA 24,66+ 1.04 19.99+ 1.55 0.004

23 SFA, total amountof saturatedatty acids;> MUFA, total amountof monounsaturatefhtty acids;> PUFA, total amountof polyunsaturated
fatty acids.

The percentageof MUFA was influencedby the feeding backgroundbut -shewirngshavec a variabledbe—
-havieurbehaior dependingon the PL class. Thus, PC and PE from fresh meatof AG Iberian pigs shaved higher

proportionsof total MUFA andC18:1n-9 thanthosefrom HO pigs, despitesfthe scarcedifferencesn the content
of C18:1n-9 betweenthe feedsconsumedy AG (60.44%in acorns)and HO pigs (55.97%in high oleic enriched
concentratef%):. Ontheotherhand,musclePSandPI from HO Iberianpigs shaved higherMUFA proportionsthan
thoseof AG ones,asa consequencef a highercontentof vacceniq(C18:1n-7) andpalmitoleic(C16:1n-7) acidsin
PSandPI of HO thighs. The high levels of C16:1n-7 in musclePSandPI of HO Iberianpigs could be relatedto
the desaturatiorof C16:0to C16:1n-7 by-theA%desatdrase{-desaturasé.. In fact,asdescribedabove, PSandPI
from HO animalsshoved a lower contentof C16:0thanthoseof AG ones.The presencef highersubstrat€C16:0)
contentwould leadto anincreasdn desaturasenzymeactiity—{34--ane-eensegdenthrand, consequentl to higher
levelsof C16:1n-7.

In PC;PEPE andPS theproportionof total PUFA wassignificantlyhigherin HO thanin AG freshmeat,asaresult
of thehigherlevelsof C20:4n-6 (in PC;PEPE andPS)andC18:2n-6) (only in PS)in HO thanin AG animals.These
resultsarein agreementvith the FA profile of the feeding;sireebecaus the high oleic enrichedconcentratshoveda
highercontentof C18:2n-6 thanacornsandgrassfS)-. Thepathway for biosynthesi®f C20:4n-6 involvesthe desat-
urationandelongationof dietaryC18:2n-6{32%.. Ontheotherhand,musclePl shaoveda statisticallyhigherproportion
of total PUFA in AG thanin HO pigs,dueto thepresencef eicosapentaeno{€20:5n-3), eruciefe224)(C22:1) and
docosadienoi¢C22:2n-6) acids,whereagheseFA werenotfoundin HO ones.However, no differencesn C18:2n-6
andC20:4n-6 werefoundin musclePl betweenAG andHO Iberianpigs. In fact, studyingtheinfluenceof the diet
ontheFA andDMA compositiorof PL classedrom animalmusclesptherauthorshaveshewedshavn thatPl wasthe
lessaffected PL2 11 28 which could be relatedto the role of Pl asa secondmessengein cell signaltransduction
mechanisnandalsoto the factthatthe maintenancef the FA compositionof Pl is animportantfeatureof membrane
homeostatianechanism42a}..-

Theeffect of thediet on the contentof DMA did not follow the sametrendin PCandPE.Higherlevelsof C16:0
DMA, C18:0DMA, C18:1BMA-and-conseguentlr-ofDMA, and,consequentl total DMA werefoundin musclePC
of HO thanin AG pigs. Onthe otherhand,in musclePEtheproportionsof C18:0DMA, C18:1BMADMA, andtotal
DMA werehigherin AG thanin HO. Thedifferentinfluenceof thefeedingbackgroundn the contentof DMA in PC
andPEis noteasyte-beeasily addressedt couldberelatedto particularPL characteristicssuchastheatundanceand
situationof the PL in membranethe physiologicalfunction of a particularPL, or therole asprecursorf several FA
for the biosynthesi®f biologically actve compounds.

Severalauthorshave alsoshowvn the effect of the dieton FA compositionof PL classesn differentmammalmus-
cles{il. 26,28y, As far aslberianpig is concernedMuriel et al.-{5-)—-also-feund-differences-in-the FAprefile-of-total-

PLfrom-the Lengissinus-dersk alsofounddifferencesn the FA profile of total PL from thelongissimusdors muscle
betweeranimalsfed-eracornandgrassandthosefedwithhigh oleic acid enrichedconcentrates.

Thus, it canbe concludedthat Iberian pig feeding(acornandgrassys:vs high oleic acid concentrateseadsto
differencegrbothin the quantityof musclePL classesndin the FA andDMA compositiornof suchPL classesthose
from pigs fattenedwith high oleic acid concentrateshaving higheramountsof PL andefPUFA. Thesedifferences
could make the meatfrom HO animalsmore proneto lipid oxidation;sieebecaus PL arevery sensitve to-exida—

-trepoxidation mainly dueto theirhigh PUFA contentd;, whichin turn couldleadto alower quality in meatproducts
from HO animals. Decompositiorof-higreperexideshydroperoxide generatediuring lipid oxidationereatecreate a
wide rangeof compoundgontrikuting to-faveurflavor deterioratiof35:. Moreover, differencegoundin the quantity



andlipid compositionof thedifferentPL classesouldbeusedastoolsfor differentiatingmeatfrom Iberianpigswith
differentfeedinabackarounds. _—
AbbrevlatlonsUsed

PL phospholipid; PC phosphatldylcholme PE, phosphatldylethanolammePS phos-
phatidylserinePlI, phosphatldylmosnoIAG acornandgrassi-AG;grass;HO, high oleic acid enrichedesreentrates—
HO:concentratesfA, fatty-aete—FAzacid; FAME, fatty acid methyl -ester—FAME—dimethytaeetal—BMAesters;
DMA, dimethylacetal;SFA, saturatedatty-aeted-SFAzacid; MUFA, monounsaturatethtty-aere-MUYFAzacid; PUFA,
polyunsaturatedatty-aetd-PIHA-acid.
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