
Bull．Ⅰγac．Bioresources，MieUniv．  
No．10：105－116  

March26．1993   

PhenolicStructureof≠托βgf〟Lignins  

MasamitsuFuNAOKA＊andYuanZ．LAI＊＊  

＊FacultyofBioresources，MieUniversity  

柚EmpireStatePaperResearcllInstitute．CollegeofEIlVironmental   

ScienceandForestry，StateUniversityofNewYork，U．S．A．  

At）Stl・ilCt  

Thein伽enceofperiodateoxidationonstructuralchangesofNorwayspruceligninwasexamined，and  

thedistributionofthcphcr101ichydroxylgroupsamongthenonNCOndensedguaiacylandsyrlngyIunitsfbr  
aspelland white birch woodlignmsinsilu wasanalyzedbya combinationofthenucIctlS eXChange，  
nitrobenzeneoxidation，andperiodateoxidationtechniques．  

Theresultsshowedthatperiodateoxidationwasrelativelysl）eC摘ctowardphenolicunitsandcouldbe  

usedaloI唱WiとIlthenucleusexc壬1a喝eand緑trobenzeneoxidationmetIlOdstoestimatetheproportionofthe  

Phenolicandetheri丘ed structureso用gnln．TheperccntageofthesyrlngylunitsinhardwoodliglllnS  

havingaphenolichydroxylgroupwasquitesmal】ト5％），beingaboutone・fourththatofthcguaiacylunits  

（20％）．This翫IdingfullyconfirmedaobservatiorlthattllCphenolichydroxylgroupcontentofwoodlignins  

decreasedproportiona11ywithanincreasei】1thecontentofsyrlngy】units．  

Key w（）rds：1ignin・Phenolic hydroxyl group・Periodate oxidation・nuCleus exchange  

ni汀Obenzene oxidatioll  

Introduction  

ThephenolichydroxylgrouplSOneOfthemostimportantfunctionalitiesaffectingthephys王Calandchemical  

propertiesofligrunpolymersl）．Itp】aysaprominentroleincommercialpulplngandbleachingprocessesby  

virtue ofits ability to promote the base－Catalyzed deavage ofinterunit etherliniくageS，and the oxidative  

degradationoflignin2・3）・Thechemicalreactivityoflignlninvariousmodi鮎ationprocessesisalsoprofoundly  

in軋1enCedbyitsphenolichydroxylconterlt4）一 Ontheotherhand，thephenolichydroxylgroupsigniticantly  

COntribtlteStOthepoorbrightnessstabilityof】igrurl－COntainlngpulpswhichseriouslylimitstheirmorewidespread  

utilization5）．Quantitativemeasurement（quantityanddistribution）ofphenolichydroxylgroupsthusprovides  

pertinentinformationrelatingtothestructureandreactivityofligninaswe11asto仁hemechanismandextentof  

li卯indegradation．  

BothphysICalandchemicaImethods，OraCOmbinationofboth，havebeenusedtoestimatethefrecphenolic  

hydroxylcontentof履ninl・6）．potent主ometricandconductometrictitration7事8），ionizationUVspectroscopy9・川），  

andNMRspectroscopylト13）aretypicalofphysICalmethods・Apyrolyticgaschromatographictechniquebased  

Onthedifferenceinyieldofphenola11dguaiacolresultingfromthethermaldegradationofligninbeforeandafter  

AcceptedOcとOber30，1992  
ThispaperwaspresentedintheinternationaJsymposiumon“ModernMethodsofA】1alysISOfWood，AnnualPlantsand  
Li卯iIIS”inNewOr】eans，L丸U．S．A．，DeceIⅥber，1991．   
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methylationhasalsobeenusedtoestimatethephenolichydroxylcontentofsoftwoodligrunlLi）・Furthermore，  

thephenolichydroxylgroupcontenthasbeenestimatedthroughthedeterminationoftheincreaseinmethoxyl  
contentresultingfromdiazomethanemethylation15），OfthephenolicacetylgroupbyanNMRspectroscople  

techl一卸e16）orbyaselect主vedeacetylationinpyrrolidine（aminolysis）17）afteracetylation・Althoughthese  

conventionaltechniquescanbeusedtoprovidequantitativemeasurementsonthetotalphenolichydroxylgroup  
contentoflignln，theygeneral壬ydonotrevealthestructuralenvironmentinwhichtheyoccur－   

Therearethioacidolysisandpermal唱anateOXidationaschemicalmethodsthatcanprovideinformationon  

thenatureofligninphenolichydroxylgroups・Thioacidolysis18M2O），aSOlvo王ysISOflignlninethanethioIwith  

boron trifluoride etherate，Selectively degrades the non－COndensed P－0－4type structures to yield the  

correspondingpheny11，2，3－（tristhioethyl）propanederivatives・Thephenolicnon－COndensedβ－0－4typetmits  

canbedeterminedbytheyieldofthemethylderivativeproducedfromthethioacidolysisofpremethylated  
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Fig．l．Nucleuscxchangeandnitrobenzeneoxidationproductsoflig一一1】一andtheiror脚natingstructures・   
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samples．PemlangallateOXidation2ト24），ametllOdspeci庇わrtileanalysISOftheplle1101icunitso‖鹿11n，  

invoIvesaninitialethylationofthesehlnCtionalgroupsfouowedbysequentialoxidationwithpermanganateand  

Withhydrogenperoxide．Fromthesubstitutionpatternoftheresultingbenzoicacidderivatives，thenatureof  

theparentlignlnStruCtureSmayberevealed・However，OrleOfthemajordrawbaeksofthistechniqueisthatthe  

PrOductyieldた●omindividualstructuralunitsisnotquantitative．   

Ontheotherhand，thephenylnucleusexchangetechnique25鵬28）isbasedonthedegradationofligninby  

borontri餌orideinthepresenceofexcessphenol．Throughthistreatment，nOn－COndensedunitsinthewood  

ligninsareconvertedinitiallytoguaiacolandpyrogallol－1，3－dimethyletherfromtheguaiacylandsyringylunits，  

respectively・UndertypICalnucleusexcharlgeCOnditionsconductedat1800c，gualaCOlandpyrogallol－1，3－  

dimethylether are partially demethylated to glVe CateCholandl）yrOgal量ol－1－methylether，pius pyrogallol，  

respectively（Fig・1）・Theyieldofthesenucleusexchangeproducts（NEP）hasbeenshowntobenearly  

quantitative■ Thereぬrelthismethodmghtbethemostdirectprocedure k）rdetermlrllngthecontentof  

non－COndensedunitsinthewoodiignlnS．However，theNEPareformedfrombothphenolicandetheri鮎dunits  

becauseofthedeavageofetherlinkagesduringthetreatment，andconsequently，thephenolicstructuresin  

ligninscannotbeestimated，basedonNEPyields・Ithasrecentlybeenshown29ww31）thatthephenolichydroxyl  

groupsoflignininwoodorpulpsamplescanbeconvenientlymeasuredinsぬbyaperiodateoxidationmethod，  

Whichappearstoberelativelyspeci魚ctowardthedegradationofphenoiicunits（Fig．2）．Conceptuaily，the  

nucleusexchangereactionwhencombinedwiththeperiodateoxidationmaybeusedtoestimatetheproportion  

Ofphenolicunitsinnon－COndensedlignlnStruCtureS．Thatis，theNEPmustbeformedfromonlyetheri鮎d  

non－COndensedunitsa托erphenolicunitsaredestroyedbyperiodateoxidation．  

毎日  唸。。H3  
＋  

CH30H  

Fiど．2．Period芸IteOXid；ltiono川卯in．  

ThepresentpaperexaminestheinnuenceofperiodateoxidationonstructuralchangesofNorwayspruce  

ligninasrevealedbythenucleusexchangeandnitrobenzeneoxidationteclmiques．Inaddition，theproportionof  

Phenolicunitsamongnon－COndensedguaiacylandsyringylunitsisestimatedぬraspenandbirchligninsinsit  

Mateltials an（1Methods   

†lノ1日rJJ〔川ゆ／（－J  

Extractiveheewoodmeals（passedthrough80mesh）fromNorwayspruce（Piceaabies），aSPen（  

如muloides），andwhitebirch（BetulaP吻頑如）werepreparedbytheextractionwithethanoトbenzene（1：2by  

VOlume）in a Soxhlet extractor for48虹 Borohydride－reduced samples were prepared by treating the  

extractive－freewoodmealwithanexcessofNaBH4atambienttemperatureovemight．Thereductionofa   
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periodate－treatedNorwaysprucesamplewasconductedbyusingalO％chargeofsodiumhydrosu摘teinO．1M  

NaOHatambienttemperaturesforoneday．Pr主ortoc王Iemicalanalysis，theair－driedsampleswerethroughiy  

driedoverP205underreducedpressureforatleastoneweek．  

ハリイ（）J〟ノー，ー）高山／J▲一肌  

Asaturatedsodiumperiodatcsolutionwaspreparedbystirringthechemical（20g）indisti】ledwater（90ml）  

at4Ocovemght．Thesaturatedsolution，after触ermgofftheexcesschemical，WaSkeptat40c・  

ForperiodateoxidationofNorwayspruce，the sample（3go，d．）was treatedⅥritha saturatedsodium  

periodatesolution（45ml）at40cinanErlenmeyerflask．Thesuspensionwashomogenizedandplacedina  

refrigeratorat4Ocwithoccasionalstirrmgfortheprescribedtime・Åftertreatment，thesamplewasfiltered，  

WaShedwithcolddistilledwater，andthenair－dried．The oxidationofaspenandwhitebirchsampleswas  

conductedinasimilarねsllねnfor48hr．  

J＼JJ化イ川5（・ユ再JJ川g（・汀肌血JJ  

The nucleus exchange reagent was prepared by mixlng Phenol，boron tri軋10ride－PhenoIcomplex，and  

Xylelleinavolumeratioof19：4：10，reSPeCtively．  

Woodsamples（56mg）p】acedinanautoclaveweretreatedwiththenucleusexchangereagent（2ml）inan  

oilbathat1800cねr4hr．Thecontentaftercoolingwascare丘Illytransferredintoabeakerwithethylether．  

Thereactionmixture，afteraddingaknownamountoftheinternalstandard（bibenzylinbenzene），WaS創teredon  

aglass氏ber触erpaper，andwashedwithethylether．Thecombinedhltratesinaseparatoryfunnelwere  

ShakenⅥgOrOuSlywithaNaCトsaturatedwatertodeactivatetheresidualborontri餌oride．The separated  

etherlayerwasthenconcentratedtoabout20mlanddriedoverNa2SO小 Theproducts（NEP）wereconverted  

妄ntotheirtrimethylsiiylderivativeswithN，0－bis（trimethylsilyl）acetamideatambientternperatureandanalyzed  

bygascllrOnlatOgrap王Iy．  

ノ4Jん（7Jメナげ最／川わぐ〃ヱr〃（，p∫Jr山血JJ  

Wood sampies（40mg），2M sodium hydroxide（3．2ml），and nitrobenzene（O．2ml）were placedin an  

autoclaveandheatedinanoilbathat1700cbr3hr．Thereactionmixtureaftercoolingwastransferred  

quantitativelyintoaseparatoryねnnelandextractedwithethylether．Theaqueousphase，afteradditionofthe  

internalstandard（2，6－dimethoxyphenolindioxane），WaSaCidi鮎dtopH2with18％hydrochloricacid．The  

acidified solution，a氏erbeing saturatedwith sodium chloride，WaS eXtraCted thrice with ethylether．The  

COmbined ether extracts were dried over Na2SO4．After the evaporation of ethylether，thel）rOducts  

（Nitrobenzene oxidation products；NOP）were derivatized with N，0－bis（trimethylsi】yl）acetamide at ambient  

temperatureinpyridineandanalyzedbygaschromatography．  

山川小石川J肌仙）（JJ  

Li如n（Klasonplusacid－SOlubleiignin）content畠weredetem血edbyTappiStandardMethods．AHewlett  

Packard5890AgaschromatographequippedwithRameionizationdetectors，aCOmPuterizedintegrator，anda  

Quadrex如sedsilicacapillarycolumnpackedwithanOO7seriesmethylsilicone（50mxO．25mmxO．25Fm）was  

usedforanalysesoftheNEPandNOP－ Nitrogenwasusedよasthecarriergas．FortheNEPanalyses，the  

columntemperaturewasinitiallyheldat150Ocfor15minandthenraisedto1800cattherateof50c／min・After   
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maintainingat1800cbr5min，thetemperaturewasfurtherraisedto270Ocat300c／minwhereitwaskeptfor  

30mintobleedthehighmolecularweightproducts・ThemolaryieldofguaiacoIpluscatechoIwasdetemined  

forthegualaCylunit．   

FortheNOPanalyses，thecolumntemperattlreWaSinitia11yheldat1600cfor15minandthenraisedatthe  

rateof50c／minto270Oc．The餌altemperaturewasmaintained払r30min．Themolaryieldofvanillinplus  

vaniliicacidwasdeterminedた）rthe guaiacylunitswhile theyieldofsynngaldehydeplussyrlnglCaCidwas  

measuredforsyrlngyiunits．  

Resultsandl）iscussio11   

釣壷ゐ射通ぬ助川相加鱒＝卿椚  

TablelshowstheyieldsinperiodateoxidationofNorwayspruce．Itisevidentthatperiodatetreatments  

（at40c）primarilyremovedthecarbohydratecomponentsasindicatedbyagradualincreaseinthelignincontent  

oftreatedsamples．Althoughperiodateisknowntodegradetheligninpbenolicnucleiwithasimultaneous  

releaseofmethanol，theamountofli鮮血dissoIvedduringthereaction（at40c）wasquitesmallbeinglessthan2％  

evellafterafour－daytreatment．  

Tablcl．Periodate oxidation of Norway spruce at  

40c  

Yield  Li詳1in  
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Signincantchangesinthecompositionofthe物血werere鮎ctedinthereductioninyieldsofmonomeric  

productsfromthenucleusexchange（guaiacolandcatechol），andh’omぬenitrobenzeneoxidation（vanillinand  

vanillicacid），Wl血hwereexclusivelyattributedtonon－COndensedunitsofwoodlignins（Fig．1）．Asshownin  

Fig．3，thecurvesofboththenucleusexchangeproducts（NEP）andthenitrobenzeneoxidationproducts（NOP）  

displayasimi王arpatternindicatinganinitialrapiddecreaseinnon－COndensedunits・Thisrapidphase，Which  

accountedforabout70％ofthetotaireduction，WaSCOmpletewithinonehourwhilethemaximumreductionwas  

obtainedafter611r．   

ThekineticpatternsfortheperiodateoxidationofNorwayspruceobta主nedbythemethanolformation（Fig・  

4）andbytheNEPandNOPyields（Fig．3）werequitesimilar，butwithdiscernibledifferences・Bothpatterns   
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Fig・3・Yieldsofnucleusexcha11ge（NEP）andnitrobcnzeneoxid；ltiorlPrOdtlCtS（NOP）fromperiodate・treatCd  

Norwaysl）ruCe．  
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Fig．⊥1．Metha王101ねnlledbyperiodateoxidationofNor耶まySI）mCe．  

indicateatwo－StagePrOCeSS．Themethanolformation，however，WaSamuChsIowerprocess・Forexampie，  

theinitialrapidphaseofmethanolformation，Whichaccountedた）rabout80％ofthetotal，eXtendedtoabout6hr  

（ascomparedtolhrfortheNEP）．Inaddition，themaximummethanolぬmationoccurredonlyafter48hrof  

treatmentascomparedto6hrfortheNEPformation．However，periodateoxidationofphenolic】ignmmodel  

COmPOundsisgenera11ythoughtofasproceedingthroughtheo－qulnOneintermediatewithasimultaneousreiease  

ofmethanoll，32，33）（Fig．2）．Sincewoodmeal（40－60mesh）wasusedintheperiodateoxidationexperiments，it  

isreasonable toassume thatdiffusionofthe methanol色・omthereactionsites to bulk solutionwouidnotbea  

Criticaifactor．Thus，the reiease of methanoifromlig血1by the periodate oxidation mayinvoIve some  

mechanismsotherthanthequlnOneintermediateshowninFig．2．   

The possibility that the o－qulnOneintermediatesmight be presentinl）eriodate－treated samples was  

examinedbyincorporatingahydrosu胤ereductionpriortothenucleusexchangereaction．Thiswouldconvert  

theo－qumOneStO3，4－dihydroxyphenylpropaneunits．Thelatterunitcanbereadilydetectedascatecholby   
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11al）暮e2．NucleusexchangetreatmeIltOrNorwaysprucezlt80∂nd180Qc  

Nucleusexchangel）rOduc札NEP（mol％0‖鹿壷1）  

800c  1800c  Sample  
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OriかIal  

Periodate－treated  
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Pelうodate／Na2S20パreated  ′1、race  

nucleusexchangetreatmentbelow800catwhichthedemethylationofmethoxylgroupscanbenegligible28）．  

Thenudeusexchangeanalysisat800cofaperiodate－treatedsample（72hr）indicatedthatonlyatraceof  

CateChoiwas present and the yield was not affected by a hydrosuliite treatment（Table2）．Similar王y，  

hydrosul鋸etreatmentshadnoin触enceonthetotalyieldofNEPobtainedat1800c・Thus，theseresultsimply  

thattheperiodate－treatedsamplescontainedonlytracesofo－quinonestructures．  

TheinRuenceofperiodatetreatmentsonthereactivityofoxidizedsamplesmaybeindicatedbytherelative  

yieldofNOP toNEPobtainedat1800c，Whichremained approximatelythe sameasindicatedin Fig．5．  

Furthermore，theformationpattemofNEPandNOPremainsconstantwithincreasingtreatmentternperatし1re  

（Fig．6）．ThtlS，periodateoxidationofligninappearstobearelative王yselectiveprocessaffectingprimarily  

phenolicunits．  

Theextenttowhichthecarbonylgroupsofligninmightplayaroleinperiodateoxidationwasinvestigatedby  

COmParingthebehaviorofuntrea仁edandborohydride－reducedNorwaysprucesamples．Asindicatedin’rable  

3，theinRuenceofborohydridereductionontheyieldofNOPandNEPaswe】1asontheratioofNOPandNEP  

WaSVerySma11．Thus，Carbonylgroups wouldhavelittleinfluence onthe periodateoxidationoflignlnaS  

revealedbytheNEPandNOP．   

Theforegoingdiscussion suggests thatperiodateoxidationcanbeusedforaselectivedegradationof  

Phenolicunitswhichcanbereadilyacllievedbytreatmentsat40cfor48hr（Fig．3）．  

ThenucieusexchangeanalysISindicatesthatNorwaysprtlCeiignlnCOntainsabout43％ofnon－COndensed  
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Fig．5．Relatio】1ShipbetweenNOP／NEPvaluesandI）erio（late・treatme】1ttimes．   
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Fig．6．Relationsllip between nもICleus exchange（NEP）and  

nitrobenzeneoxidationproducts（NOP）；lndperiodate＿  
treilt111enttemPeratLlreS．  
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T之Ibtc；3．王n餌ence ofborohydridc reduction o11PCriodate oxidation準ofNorway sprucein terms ofthe  

yieldsofthenucleusexcha‡1ge（NE王りandIlitrobeIIZe11eOXidationproducts（NOP）  
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＊at40c払r72llil  

units，Whilethecombinednucleusexchangeanalysesofonglnalandperiodate－treatedsampleindicatethatthe  

non－COndensedunitscontainabout28％phenolicunits・It柚jowsthatNorwayspruceZigninhasapproximately  

12％phenolicunitsoftilenOn－COndensedtype．  

ノ十■jン′∴、・∫√小ごhりト：・ト〃∴・こ．・へ∴・∴∴J∴卜：   

Table4summarizestheNOPyieidsfromtheorlglnalandperiodate－treatedwoodsamples．Forboth  

aspenandbirchwoodiignlnS，thereductionofNOPyieidresu托ing＆omtheperiodatetreatmentwassubstantia勒  

higher払rthegtlaiacylunits（26％）thank）rthesyringylmoieties（10■12％）indicatingaconsiderabledifference  

betweenthesetwostructuralunitsinthephenolichydroxylgroupcontent．  

TとIblcrl．Yieldsofllitrobenzeneoxidationproducts（NOP）h・omthcaspenandwhitebirchwoodlignins  

NOPyield（nlOl％0‖i辞1ill）  
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ÅsshowninTable5，theperiodateoxidationoftheaspenandbirchwoodlignlnSreSultedina20－22％  

reductionintheNEPyieldぬrthegualaCylunits．王tisnoticeablethattheratiooftheNOPandNEPyieldforthe  

gua室acylunitswasslightlylowerぬrthebirchthanfortheaspenwoodlignin．Forbothspecies，thisratiowas  

decreasedslightlyaftertheperiodateoxidation，Wl王chmayhavebeencausedbyas王ightmodi丘cationofthe  

side－Chainstructuresofetherifiedunits．   

ThecontentofthetotalsydngylunitsinhardwoodligninswasestimatedfromtheNOP（Syringaldehydeand  

Syringicacid）yieid（Table4），Whichwasdividedbytheconversion由ctor（theNOP－andNEP－yieldratio）shown  

inTable5．Theassumptionぬttheconversionfactorisaboutthesameねrboththenon－COnde11Sed卯alaCyま  

andsyringylunitsisprobablyvalidbecauseoftheirsimilarityintheresponsetothenucleLISeXChangereaction28）．  

Suchanalysesindicatethatthebirchwoodlignincontainsahigherquantityofthesyringylunits（55％）thanthe  

aspenwoodlignin（45％）．MushaandGoring34）alsoreportedessentia主iyidenticalvaluesfrominfraredanalyses  

Ofthethioglycolicli卯1nSampies．  

Similarly，theproportionofetheri鮎dsyringylunitswasestimatedfromanalysesoftheperiodate・treated  

SarnPles（Tables4and5）．Thecontentofthephenolicsyringyiunitswasthenestimated．AsindicatedinFig．  

7，Onlyabout5％ofthesyrlngylunitsintheaspenandbirchwoodlignlnSPOSSeSSeSaphenolichydroxylgroup．  

TabIc5．Yieldsofnucleusexchangeproducts（NEPG）andtheratiosotNOPGandNEPG  
ぬrthegもialaCylunitsofaspellalldwhitebircllWOOdIignins  
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Phenolic 2％   

凱heriried 43覧  
r Syringyl  

Phenolic 媚   

Etllerified 16冤  

As膵nlignln  
rNon－COndensed 」二  

」小山Guaiacyl 
ぎ  

「＿  
r phenolic 硝  

Cond椚Sed 〟」       」 Eth訂iぎied 31％  

r pbenolまc 3冤  
Syri喝ylJ  

J E血rified 52Ⅹ  

PhQnOlic3％  
N。。－。。。densed」鵬          」  

飢herified 15駕  

Birchlignln  

Guaiacyl  
Ph（∋nOlic 2％   

Etherified 25％  斗⊂  Condensed  

Ⅰ〔ig．7．Compositionsoftheaspenandwhitcbirchwoodlignins，   
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Lapierreetal・18・19）obtainedasi血Iar触dingbasedonthet摘oacidolysistechnique・Theyestimatedthatabout  

3－4％or軌esyriil訂1伊0－4と押eStruCとuresi11班epo重）jarⅥ′00dli騨jnwasoft】－eP】－enOjic呼pe・   

ThecontentofthetotalgualaCylunitsinhardwoodlignlnS，eStimatedfromthedifferencebetweenlOOand  

thesyringylcontent，WaShigherbrtheaspen（55％）thanforthebirch（45％）woodlignin・Thepercentageof  

thenon－COndensedguaiacylunits，Obtaineddirectlyh・OmtheNEP（guaiacolandcatechol）yield（Table5），WaS  

approximatelythesamebrboththeaspen（20％）andbirch（18％）woodlignins・Similarly，thecontentof  

etherified non－COndensed guaiacylstructures，Obtained from the NEP yield ofperiodate・treated samples，  

showedlittledifferencebetweenthetwospecies．1tぬIlowsthattheproportionofphenolicnon－COndensed  

郡a重aCy】uni亡SWaSabouと20乳   

Fig．7summarizesthestructuralinformationfortheaspenandbirchwoodligninsobtainedbythecombined  

nitrobenzeneoxidation，nuCleusexchange，andperiodateoxidationtechniques．1tisclearthattheproportionof  

phenolicunitsinthesyringylstructures（5％）isconsiderablylowerthanthatofthenon－COndensedguaiacylunits  

（20％）．Lapierreeial．18・19）also reported a simi1ar蝕dingthat the percentage ofphenolic unitsin the  

non－COndensedβ－0－4structuresofthepoplarwoodligninwasabout3and29％forthesyringylandguaiacyl  

units，reSpeCtively．Thesedataquantifythegeneralcontentionthatthesyringylunitspresentinhardwood  

jignlnSarel）rimariiyoftheetheri鮎d仁ype，   

AIso，aPPrOXimately30％ofthephenolicunitsinhardwoodlignlnSWereaSSOCiatedwiththecondensed  

guaはCylstructures，basedonthedeterminationこ3O）ofthetotalphenolichydroxylgroupbyaperiodateoxidation  

method．  
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プロトリダニンのフェノール核構造  

船岡 正光；‡；・YuanZ．Lai＊率  

＊三盆大学生胸憤慨学部  

輌ニューヨーク州立大学   

過ヨウ素醜貌化 核交換およびニトロベンゼン酸化を併用する新しいリグニンフェノール絡構造の解析法を接儀し  

た。本法は単酢リグニンのみならずリグノセルロース系複合体中のリグニンに隠接遇浦河能であり，しかも各構成単  

位におけるフェノール核の分布に関する定数的知見を与える。Norwayspruceを用い適正分析条件を検討し，さらに  

広葉樹（Aspen，Birch）プロトリダニンのフェノール終購遺を解析した。過ヨウ素酸飽和溶液，がC，48時間処動こよ  

りリグニンフェノール核は定射汚に破壊されること，およびメ去葉樹プロトリダニンのシリンギル単様におけるフェ  

ノール核分布率は棲めて低く（約5％），グアイアシル単位の約i／4であることを祀めた。   




