
INTRODUCTIONINTRODUCTION

CedrusCedrus atlanticaatlantica (Atlas(Atlas cedar)cedar) isis anan evergreenevergreen coniferconifer thatthat isis commoncommon inin cultivationcultivation asas anan ornamentalornamental treetree inin

temperatetemperate climatesclimates.. ThisThis decorativedecorative treetree isis veryvery widespreadwidespread inin greengreen areasareas inin Belgrade,Belgrade, thethe capitalcapital ofof SerbiaSerbia..

ConsideringConsidering thethe factfact thatthat needlesneedles ofof somesome coniferousconiferous treetree speciesspecies areare capablecapable ofof accumulating,accumulating, inin theirtheir

cuticularcuticular waxwax layers,layers, semisemi--volatilevolatile andand lowlow--volatilevolatile organicorganic compoundscompounds fromfrom thethe airair ((RatolaRatola etet alal.. 20112011),), thisthis studystudy

waswas carriedcarried outout toto determinedetermine whetherwhether oror notnot CedrusCedrus atlanticaatlantica pinepine needlesneedles cancan accumulateaccumulate atmosphericatmospheric PAHs,PAHs, and,and,

therefore,therefore, ifif theythey cancan bebe usedused asas passivepassive samplerssamplers ofof thesethese compoundscompounds..
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EXPERIMENTALEXPERIMENTAL

TheThe needlesneedles ofof CedrusCedrus atlanticaatlantica,, differentdifferent inin age,age, werewere collectedcollected inin MayMay 20162016 inin aa citycity parkpark inin thethe citycity centercenter

ofof BelgradeBelgrade.. PresencePresence ofof differentdifferent PAHsPAHs inin thethe airair ofof BelgradeBelgrade hadhad alreadyalready beenbeen confirmedconfirmed byby previousprevious studiesstudies

((CvetkovićCvetković etet alal.. 20152015)).. InIn orderorder toto avoidavoid possiblepossible erroneouserroneous conclusionsconclusions thatthat mightmight bebe introducedintroduced byby thethe samplesample

preparationpreparation method,method, thethe samplessamples werewere extractedextracted usingusing threethree differentdifferent methodsmethods:: ultrasonicultrasonic extractionextraction ((RatolaRatola etet alal..

20062006),), SoxhletSoxhlet extractionextraction ((RatolaRatola etet alal.. 20062006)) andand alkalinealkaline digestiondigestion followedfollowed byby liquidliquid--liquidliquid extractionextraction (Kelly(Kelly etet alal..

20002000)).. TheThe extractsextracts obtainedobtained byby differentdifferent methodsmethods werewere cleanedcleaned upup andand fractionatedfractionated usingusing columncolumn chromatographychromatography

((NovakovićNovaković etet alal.. 20122012))..

AllAll fractionsfractions isolatedisolated werewere analyzedanalyzed byby gasgas chromatographychromatography –– massmass spectrometryspectrometry (GC(GC--MS)MS).. TheThe GCGC--MSMS

analysesanalyses werewere focusedfocused onon determinationdetermination ofof presencepresence oror absenceabsence ofof thethe followingfollowing compoundscompounds:: naphthalene,naphthalene,

acenaphthyleneacenaphthylene,, acenaphtheneacenaphthene,, fluorenefluorene,, phenanthrenephenanthrene,, anthraceneanthracene,, fluoranthenefluoranthene,, pyrenepyrene,, benzobenzo[a][a]anthraceneanthracene,,

chrysene,chrysene, benzobenzo[b][b]fluoranthenefluoranthene,, benzobenzo[k][k]fluoranthenefluoranthene,, benzobenzo[j][j]fluoranthenefluoranthene,, benzobenzo[e][e]pyrenepyrene andand benzobenzo[a][a]pyrenepyrene,,
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indenoindeno[[11,,22,,33--c,d]c,d]pyrenepyrene,, benzobenzo[[g,h,ig,h,i]]peryleneperylene,, dibenzodibenzo[[a,ha,h]]anthraceneanthracene.. Additionally,Additionally, methylatedmethylated homologueshomologues ofof 22 ––

44 ringring PAHsPAHs werewere analyzedanalyzed inin thethe samesame wayway..
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RESULTSRESULTS

TheThe differentdifferent samplesample preparationpreparation methodsmethods gavegave

veryvery similarsimilar resultsresults.. PresencePresence ofof 33 andand 44 ringring PAHsPAHs waswas

confirmedconfirmed inin thethe extractsextracts ofof thethe pinepine needlesneedles investigatedinvestigated

(Figure(Figure 11..)).. Moreover,Moreover, presencepresence ofof monomono-- andand didi--methylmethyl

homologueshomologues ofof 33 andand 44 ringring PAHsPAHs inin thesethese extractsextracts waswas

indicatedindicated asas wellwell (Figure(Figure 11..))..
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thatthat needlesneedles ofof thisthis coniferousconiferous treetree cancan bebe consideredconsidered asas

passivepassive samplerssamplers ofof thesethese PAHsPAHs inin thethe airair..FigureFigure 11.. GCGC--MSMS chromatogramchromatogram ofof ionsions m/zm/z == 178178 ((phenanthrenephenanthrene –– PP andand anthraceneanthracene –– A),A), m/zm/z == 192192 (methyl(methyl--

phenanthrenesphenanthrenes –– MP),MP), m/zm/z == 206206 ((dimethyldimethyl--phenanthrenesphenanthrenes –– DMP),DMP), m/zm/z == 202202 ((fluoranthenefluoranthene –– FLAFLA andand

pyrenepyrene –– PYR),PYR), m/zm/z == 216216 (methyl(methyl--fluoranthenesfluoranthenes andand pyrenespyrenes –– MFLA/PYR)MFLA/PYR) andand m/zm/z == 228228

((benzobenzo[a][a]anthraceneanthracene –– BaABaA andand chrysenechrysene –– CHR)CHR) ofof thethe extractextract isolatedisolated fromfrom CedrusCedrus atlanticaatlantica needlesneedles..


