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Summary   

Thecondensationdegreesofprotoligninsin12speciesofsoftwoods，anditsvariationwithhthetrunkof  
30－year－Old艮boki（Cカα研αβ功）α壷0∂≠〟5αEn瓜）werediscussed，uSingulephenyinucleus－eXChangemethod・  
The phenylnucleus－eXChange methodis a noveldegradationmethod forugnin劇owingthe C－Clinkages  
betweensidechainsandphenylnucleitobec皇eavedselectivelyandahostquantitatively・Theproceduresin  
thismethodaresimple，弧dbasedontheproducts，inぬmatbnonthecondensatiomdegreeofprotohg血iS  
rapidlyobt扇nedwitboutisola血g日脚b・   

Thevariationofcondensatiorldegreeofprotougninhhorizontalsequencewithinthetrunkof30－year－01d  
Hinokiwasapproximatelysimilarateachheight，hwhichitirlCreaSeds短htlyonceh’Ombarksidetopith，then  
exhibitedaminimumvalueatthesapwood瓜eartwoodboundarysection，andincreasedagaininheartwood．On  
theotllerhandバbev濾ationofcondensationde許eeinobliquesequence，Whichisthesuccessionなomtbetop  
downwardsofthesectionsbrmedinthesameyears，WaSlessontbewhole，COmparedwiththatinhorizontal  
sequence・Thecondensationdegreesin12speeiesofso軋woodswerecloseoneanother・  

lntroduction   

Thephenylnucleiof量i鮮血aredividedintotwotypes・Oneisacondensedtypewithsomesubstituentin  
additiontothealkylsidech血（Cl），themethoxylgroup（C3，OrC3andC5），andthephenolichydroxylgroupor  
itsether（C4），Theotherisanon－COndensedtype．Thecondensedtypestructuresstrongiyb適uencethe  
physICaipropertiesandreact主vityofHgnin・Therefore，informationoncondensationdegreeofli那1nisof  
血portanceinchemicalandphysicalprocessingofwoodasweuasitsbiosynthe＄is・Inthisconnection，Various  
attemptshavebeenmadetoestimatethecondensadonde許eeO川鮮血・   
Fretldenbergetal．1），bydeuteriumexchange，Showedthatabout45％oftheconiferylunitsh－DHPwere  

substitutedattheC5pOSition・Adlereial・2）determinedthecondensationdegreeattheC5pOSitiontobe  
about50％払r pheno最c u血sin spruce m封1ed wood軸頭n by means of an oxidadon w油potassium  
nitrosodisulphonate（Fremy，ssalt），andTomirnuraeial・3）foundittobeabout50％ぬrquaiacylunitsinpine  
proto物血byatracermethod．   

Ushgpermanganateoxidation，Larssonetal・4）determinedthecondensationdegreeatC20rC6pOSitionsto  
bel．5－2．5％hrbirchminedwoodugnin，andEricksonetal・5）reported2・5－3・0％forsprucemiuedwoodkgnin・  
Further，Tomimuraetal．3）est血atedlessthan4％inthequaiacylnucleusofsomesoftwoodandhardwood  
proto日伊ins，uSlngtheとracermethod．   

T董甘Ough NMRspectroscopy by which the totalcondensation degreeat C2，C5and C6pOSitions was  
examined，Lenz6）estimateditat43％forsprucemiuedwood追gnh，Ludwigetal・7）at40－50％払rsprucemi㍊ed  
woodh鮮血，Morohoshietal．8）at48％forJapanese鮎miuedwoodlignin，andBlandetal・9）at42％forradiata  
pinemetbano川gnin．   

However，mOStOfthe conventionalmethods forthe detemination ofcondensation degree ofhgnin as  
menti㈱edabovewererestdctedtoisolatedk鮮血preparationsorproto最卯insiniimitedwoodsectionsaround   
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thecambium．Thus，thequestionhasbeenraisedwhethertheresultsobtainedbysuchmethodsrepresent  
血oseofwholeproto近脚jnsinthespecies．   

Thephenylnucleus－eXChangemethodisanoveldegradationmethodわriigninaliowingthe C－Clinkages  
betweensidechainsandphenylnucleitobecleavedseIectivelyandalmostquantitativelylOw22）．Theproce－  
duresin this method are simple，and based orlthe products，in払rmation on the condensation degree of  
PrOtOligninis rapidlyobtained雨thoutisolatingHgnin，In the present work，the condensation degrees of  
protoiigninsin various so魚woods andits variation within the trunk were discussed，uSing the phenyl  
nucleus－eXChangemethod．  

Meti10ds  

州（りりイ川化／裾輔両脚即川棚血   

Thephenylnucieus－eXChangemethodwasdevelopedinordertoa1lowtheC－CI玩kagesbetweensidechains  
andphenylnucleitobecleavedselectively，andthephenylnucleitobehberatedfinailyaspolyhydricphenoIs，  
Theimportantcharacteristicofthisrnethodistotakeadvantageofthedealkylationindiphenyまmethanetype  
StmCtureSimthepresenceofborontri飢10rideandexcessphenoi，払rthedegradaとionoflignh．Byph帥01ation  
attheα－POSitionsofsidechains，diphenylmethanetypestructurescontainingthephenylnuc】eiof点画nare  
払rmed．ThisresultsindecreasingcleavageenergiesofC－CunkagesbetweenphenylnucIeiandsidechahs．  

Subsequently，phenylnucleiofligmn are dealkylated，andcations fbrmed are rapidly stabilized by phenol．  
Releasedphenylnucleiofhgninare軋1rtherdemethylatedtoglVepOlyhydricphenoIs．Thatis，thismethod  
COnSists of the fouowing three reactiorlStepS；the formation of diphenyhTlethane type structures by the  
phenolationofsidechainstobefol！owedbytheexchangeofthephenylnucleiofligninforphenol，and触auy払e  
demethylation ofmethoxyI訂OupS（Fig．1）．Thelj鮮血building units wr血h give phenolmonomers（NEP）  
alrmostquantitatively，quaiacoland／orcatecholinso托wood追鮮血，訂enOn－COndensedtypesanddiphenylmethane  
types，andeachoftheseurlitshasanyofthefoliowing：benzylaicohol，benzylether，COr如gateddoublebond，  
α－Carbonylgroup，andCα－arylbond，inthesidechain（Fig．2）．   

Thecondensedtypeiinkagesinligninaremainlyofβ－5，5－5，β岬6（orβ－2），and4－0－5types．Theβ－5and5－5  

type触kageshavebeenconsideredtobepresel漉払abotlも0．14／C9aSphenylco11maranStmCttlreSandinabout  
O．25／C9aSbiphenylstructures，reSpeCtively23）．Theamountsofβ－6（orβ－2）and4－0－5typelinkagesare  
mtlChiess，aboutO．025－0，03′C9andO・035－0．04／C9forsprucemiuedwood最gnin，reSpeCtively5）・Thephenyl  

＜sまde chaまn＞  くphenylnlユC】eus＞   
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nucleicarryirlg SuCh condensed type血kages do not give NEP（Fig．2）．On the other hand，eaCh unit of  
PrOtOhgnincanberegardedasconta血nganyofthesidechainstructuresshowninFig．2．Therefore，NEP  
yieldhproto山野血directlyreRectsthenumberofullitswithoutβ－5，5－5，β－6（orβ－2），and4－0－5typelinkages，  

non・COndensedunits．Thecondensationdegreeofprotolig血iscalculatedbythefollowingequation：  

Condensat主on degree＝＝1－NEP Yieid（moUOCH3）   

Dur玩gtheagmgphaseintheplantovcralongperiodoftime，itisprobablethatdiphenyhTlethanetype  
structtlreS WOuldbe secondarilyformedinprotolignin24）．However，SuCh血kagesarenotdeterminedas  
COndensedtyl）eSぬthephenylnucleus－eXChangemethod，because diphenylmethane type unkagesare easily  
Cleaved．Namely，information on the condensation degree of protolignin fomed dudng theinitiallignm  
biosynthesisisobtainedbythephenylnucieus－eXChangemethod．   

5〟J坤／ぐ∫   

王nordertodeterminethevariationofcondensationdegreeofprotoh如nwithinthetrunk，30－yearNOldHinoki  
（Chamaeq妙arisobtusaEndl．）wasused．Fivecm－thickdiscsweretakenatO．2，1．2，3．2，5．2，7．2，9．2，and  
lO．2mheightfromthegrotlnd．Alldiscsweredividedevery6veannualringsfromthebarkside．These  
SamplesweretermedasshowninTablel．  

′i、；lblel．AbblでViaとio110f eacllSeCtio11Withirltlle truniくOf30・year－Old Hit10lくi  

tしソ〟川／′い二小〃／＼り仙J∫．イト：11（1＝．  

Year of ri畷foriⅥatio主1  
Ilし小川t t■l－川11  

－－：、 卜 
： … 

1977洲1973  1972血1968  1967明1963  1962仙1958   
（ⅠⅠ）  （M）  （ⅠⅤ）  （Ⅴ）  

＝∴：‖  lしごI11－  【しコ1＼’  

l．2勅Ii  l－2岬町Il王確  1．2棚ⅠV  

3，2山王1  3．2伸iII＊  3．2仲IV  

5．2血Il絶  5．2…王1I  

T．ご】l■  

0，2肌V  

l．2血Ⅴ＊＊  

0．2  0．2仙王  

l．コ  l∴ご1  

3．2  ：i，2一王  

5．2  5．2‘丹I  

7．2  7．2舶Ⅰ  

9．2  9．2I  

lO．2  10．2＜＜I  

叙The sectio11血九蘭11g the sap＼VOO〔i／heartwood bou】1dary．  

… ユ962仙1959  

Forthecomparisonofcondensationdegreesbetweenspecies，thefouowhg12speciesofsoftwoodswere  
used：Spruce（PiceaabiesKarst．），Yezospruce（PiceajezoensisCarr．），Glehn’sspruce（PiceaglehniiMast・），  
Slashpine（PinuselliottiiEngelm．），Japaneseredpine（Pinusdens吏伽mSieb・etZucc・），Japaneseblackphe  
（PinusihunbeqiiParl．），Japaneselarch（Lar＆l＠iol＠isGord．），Japanese鮎■（AbiesPrmaSieb・etZucc・），  
Japanesehemlock（釣堀飢ぬ賊励Carr．），Su由（Cり錘桝gわαノ卸0乃おαD．Don），Hinoki（Cゐα研αgり少αぬ0鋸㍍α  

Endl．），andJapanesetorreya（7brrganucitb用Sieb．etZucc・）・rrhesewoodsampleswereobtainedinthe  
Shapeofblocksandthepositionswheretheyoriginated＆omwithhthetrunkswereunknown・   
ThesesarnplesweregroundroughlybyaWueymi11andthengroundぬelyer10ughbyavibratiorlaimi址  

（HeikoSeisakusho，Mode仁Tト500）topassan80meshscreen22）．Thewoodmealswereextractedwith  
ethanoトbenzene（20：80，VN）andthenwithethanol，br48hrs，reSpeCtively．Extractive－h．eewoodmeals  
were良・eedofsolventanddriedoverphosphoruspentoxide玩1脇蝕紛   

仙嘲血   

Tenpartsofxylene，19partsofphenoland4partsofborontriauoride－PhenoIcomplex（BF3・2C6H50H）were  
homogeneousIymixed（phenol：BF3：Ⅹylene，mOlratio；1：0．08：0．32）22）andthesolutionwasstoredinan  
automaticburetぬとercel）tingmoisture．   
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アナ・0√（ナ血汀∫   

Woodmeal（400mg）抑dl如裏ofthereagentwerepiacedina staidess steelbomb，弧d sealed．Tlle  
reactionmixとurewasheatedbyme弧SOfanoilbathatl00Ocbr4brs22）．′rbemixturewascooledtoroom  
temperature，肌d wasⅥgOrOuSly stirred w血excess ethylether．The etherinsoluble sllbstances were  

f批eredandwashedwithethylether．The蝕rateandwashingswerecombinedandvigorouslystirredwith  
excess water saturatedwith sodium chloride．The etheriayer was separated and dried overanhydrous  
SOdiumsuifate・Thereactionproductsinethersolutionwereconvertedtotheirtrimethylsilylderivativc＄by  
treating with N，0－bis（trhT）ethyls瑚）acetamide at room temperature払rlhrand were analyzed by gas  

Chromatography－ S－Diphenylethane was used as an血emalstandard for the determination of products．  
Apparatus：YANAGIMOTOG3800instrument，Coiumn：5％SihconeGESE－30（）nCl甘OmOS（汀bWAW60／80  

mesh，Stablessstee13mm¢×3m，Columntemperature：155Oc，In3ectiontemperature：230Oc，Carriergas：  

Helium，Detector：FID．  

Resu量ts and DiscussioIl   

抽舟山川q行棚正昭扉血＝座州＝れ坤油Jめ血汀刷血〟り－／川JJん   

Woodpropertiesareverydifferentbetweenspecies，treeSOfthesamespecies，andwithinatree．For  
example，inhorizontalsequence，the血gwid払hcreasesrapidly魚■omthe紙htotenthring鉦omthepith，and  

血endecreases餅adua封youtwards25）；the鮎erlengthぬ払ering‡妃areSt伽pithisverys王－Ort，bcreases  
rapidiyin也enextねw血gs，and独en払creasesmoresio融yunt邑amax血umlenがIisreached26）．such  
heterogerleiもy ofwood has been observed aisoin the chemicalsもmcとures ofthe constituents．Chemicai  

structuresofhgninsaredifferentbetweenxylemandbark27），betweenreactionwoodaヱ1dnormaiwood28），and  
microscopicauy，betweencompoundmidd皇elamellaandsecondarywausections29）・However，mOStPreVious  
WOrksontheheterogeneityofljgnlnStruCtureSWit重血thetreeareinregardtoreactionwoodsorcellwailsas  
mentionedabove．Thereseemstobeiittiequanもitativeb血matiol10nthevariationofhgninstmctureswithin  

thetrunk．However，WOOdsamplesぬranhvest唱ationarenotgenera封yobtaincdastimber，butaslumberor  

blocks．’1’llerefore，inol■dertocstil11；1teCllel11ic；llstrut：tLll－csofwholeprotol脚一insinthewoodfl■ollla11  

dataofsampleswhichrepresentapa班Ofthewood，班estructuraivadationofprotoほ如nswithinthetr血  
ShouidbeeIucidaもed．Such抽mationisalsoof血portance良omthepointofviewo川騨imbiosynthesisas  

dataindicatingtherelationbetweenu卯inchemicalstructばeSaridageofmeristemorellVkonmentetc．   

NEPYieldswiti血統e飢1nkofH払okiareshown如1、able2．職eNEPyield（）fprotoiigninineachwood  

SeCtionwasintherangeofabout25to30％，WhichismorethanabouttwoorthreetimesthatoftechJlical  

昆如1S20）．   

Tbevadationofcondensationdegreeinhodzor血isequeIICeateaCilheightwas approximate壬ysimilば，h  

Wbichitincreased s最ghtly once良■Onlbark side to pith，払en exhibited a m血imum value at the sapwood／  

heartwood boundary section，andincreased agamin heartwood．The血ctors caus如g the var圭ation of  

COndensationdegreeinhorizontalsequenceincludetbedif払renceofu鮮血chemicalstmctばeSby血eageof  
meristemortheenvironmentatinitia】lipinbiosyrlthesisandthesecondarychangeswithinatree．Howevcr，  

proto昆gninhavhglowestconderiSationdegreeisinthesapwood血eartwoodboundarysectionateveryhei感1t．  
Thisぬct strongly suggests that the dlange OfI加m chemicalstmc餌re wit】血aはee was caused during  
hea琉WOOdfomation．Lig正伝cationofthesecondaryxylemofatreeoccurswitはntlleZOneOfdeve！ophgceus．  
HoⅥ′eVer，besidesthisprocess，ithasalsobeen払uれdtllatlig涙鮎ation払kesplacemucll】aterincertahce胤  
Forexample，追gnificaとionincenwausofradialrayparenchymaoccursduringheartwood払rmationinsome  
加es30）・Thereねre，班esけucturalchangeo用紗hatthesapwood伽artwoodbounda抒SeCdonmaybepa洩y  
due to this secondarylign漬cat主on．AIso，it may be due to the combination with some extractives or to  

en2ymaticaloxidatiom．Thoseareunderinvestigationatpresent．   
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Tal〕le2．C（〕11densation degT・ee Ofl）l・ot（浦釘1inlVはhin tlle汀tltl】くOf30・yeaト01（1HiIlOlくi（C／～／JJガ〟だり少〟γね  
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ト：t】1こ＝l車  

beIIZeIle  
extract   

t′ノり）  

NEP Yield＊  ユく1asonii即in  
CondensaLio11  

（1egree輌  
SanlPle Sal）Ol一卜王eart  

％of、VOOd OCH3，％  ％SO－－ 1言moI／OC‡i3  

0．21 Sa【）  0．9  

（j．2hII S三Il）  2．0  

0．2伸IH Sapa‡1d重か王ear【   3．9  

0．2く＜ⅠV ileart  7．8  

0．2｛1r  王1eart  8．5   

1．2…I S叩  0．5  

1．2′ⅠI Sap  O．9  

1．2一ⅠⅠI Sal）a】1（】1～王e之1rt  3．】  

i．2・Ⅰ＼′ H（ヨart  5．1  

1．二＼■ 11し・；lI・l  ・l．（l  

32．9  i4．95  

33．（）  i5．24  

33．1  15．12  

32．4  1Jl．45  

31．7  18．57  

28．72  0．542  

26．85  （）．496  

30．79  0．574  

26．8S  O▲524  

27．86  （）一539  

0．46  

0．50  

0．43  

0．48  

0．46  

27．84  0．512  

26．43  0．5（）8  

28，52  0．540  

25．97  0．512  

27．30  0．528  

0．49  

0．49  

0．46  

0．49  

い．・lT  

30．9  15．33  

32．3  1J仁65  

33．（）  14．88  

33．3  14．31  

32，5  ま∫1．57  

3．2〉＝I Sap  l．0  

3．2叫ⅠI Sap  ま．1  

3．2山ⅠⅠI Sapa11dI仇Ieal－t  2．5  

3．2－ⅠV Ileal－t  2．6  

32．0  14．63  

31．6  14．91  

31．0  14．71  

33．0  14．3‘ま  

26．21  0，505  

25．99  0．491  

27．75  0．532  

25．76  0．506  

（】．討l  

り．51  

0．47  

0．49  

5．2ⅦI SaI）  0．6  31．0  】4．88  

5．2－II SapandHeart O，S  31．5  14，29  

5．2疇′ⅠⅠ‡ Heal・と  2．3  33．4  14．40  

25．46  0．482  0．52  

25．98  0．512  0．49  

23．05  0．451  0．55   

24．67  （j．471  0．53  

26．42  0．507  0，49  

7．2州い工  Sap  O．7  30．8  14．77  

7．2J一く∨ⅠI SapaIICltIeart  l，3  32．1   14．7（）  

ユ．2  32．6  14．11  25．68  0．513  0．49  9．2wノ王  Sap  

川．2…‡ Sap  1．7  31．7  13．87  27．49  0．559  0．44   

＊′rhe sunlOf guaiacolalld catecholyieldsl）y the plleIlylnしICIeus・eXClla咽e metl－Od．   

＊＊Co11densatio11degree＝＝1山NEP Y混d如ol／OC㌻f3）  

TheobムqueseqtlenCe，Wl滋chisthesuccession＆ornthetopdownwardsofthesectionsbrmedinthesame  
years，indicatesthevariadonduetotheageofthemeristem，becauseitisthesuccessionofthesectionsin  

WhichtheenvironmentatbiosynthesisandtheaglngyearSWithinthetreearethesame．Thevariationin  
Obliquesequencewaslessonthewhole，COmparedwiththatofhorizontalseque11Ce．InsequenceI（1982仙  
1978），thecondensationdegreeincreasedgradua址yfromthebottomtothetop，eXhibitedamaximumvaluejust  
Llnderthecrown，andtherldecreased．Theanalogousvariationpatternswithinatrunkhavebeenobserved払  
theringwidth25）orthe馳erlength26）・Thissuggeststhatthereisarelationbetweentheageofmeristemand  
血e woodわmation．   

Theaveragecondensationdegreeateachheightincreasedgraduallyfromthebottomtothetop，eXhibiteda  
maximumvalueatmiddleheightorunderthecrown，andthendecreased（Table3）．Thistrendissimi重arto  

thatofobliquesequenceI・Ontheotherhand，thevariationofaveragecondensationdegreeineachob最que  
SequenCeWaSless（Table3）．   

α鞘如削政明砲弾射げ明触朋吼紳助物磁   

The condensation degreesin12species ofso魚woods are showninTable4．Aithoughitis higherin  
Japanesela㍑handJap弧eSetOrreya，andiss履旭ylowerinJapaneseredphe，itisapproximaもelyinther弧ge  
OfO・45toO・50h10therspecies・Thewoodsampleswereobtainedhtheshapeofbiocksandthepositions  
Where they originated魚－Om Within the trunks were unknown．However，interspeeies variation does not   
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1、abk3．Average co11dellSatio！1degreeirlIlOrizo】宜al・a王1dめ梅眠SequenCeS．  

Ⅰ朝tOrizontalseqしIenCe  Ol）最Iue Se（itle11Ce   

∴  、・・・ 
∴∴ 

i（ユ982→1978）  0．d9  

ⅠⅠ（i977血】973）  0．50  

日（1972－－1968）  （）．48  

ⅠⅤ（1967山1963）  0－49  

V（1962州1958）  0．47  

A＼7erage COndensaとioll  
degree  

O．Ji7  

り．・tド  

0．づ9  

0．52  

0．51  

0．49  

1l．・‖  

王1eight（nl）  

ヨE∵萎   

l．2  

3．2  

5．2  

7．2  

9．2   

】0．2  

Tal）le∠】，Colldensatio】1こIegree or softwoodI）Ⅰ・Ot（〕ligniIl．  

Klaso111ig11111  NEP Yieldヰ  
し「川l（lt－11ト；lli川1  

－・：・・・・・・へ‥  
Species  

／】∴・＝／．イ／l／バ  
Karst．  

川川ノ■‘】こ川Ⅲ心  
Carr．  
ハ■汀．イ．く／l・／川／■／  
＼lこ1さ、1．  

J】ノー廿附こ パ／J■．肋■J■  
E！lgelm．  

／砧伸一／「〃、ヾ坤り1／  
Sieb．et ZtlCC．  

ノhノ．・／J／／川り／い：正■  
Parl．  

／．√高l■頼信／りり二ヾ  
Gordナ  

．t川．∵ヾ．／J川ノ‘．′  
Sie‡）．et ZLICC．  

■J：ヾJ坤／高／）りん一桁  

Carl∴  

（’n／佑りノ／＝り」・  

ノ1小りJ／高け1）り‖  

川√／川裾二小什．・二ヾ  
わ紬びβE11dl．  

m押印＝撫頑瀾  
Sieb．et Zu（：C，  

Sl）rL把e   

Yezo s呈）ruCe   

Gleilげs spl〝uCe   

S！astlPine   

JapalleSe red  
1e  

ねpa11eSe b‡aclく  
1e  

Japanese】alてll   

Jal）aneSe鞠一   

japalュeSe主1emlociく   

Sugj   

l】iIlll】くi   

Jal）alleSe tOl●reya  

28．iO  O．515  

2S．52  0．532  

2ミ）．糾  0．55ユ  

25．96  0．499  

30．J12  0．570  

29．30  0．5】9  

2月，27  0．446  

28．銅  0．507  

27．（；Ji  O．522  

28，7〔；  0．5d9  

28．63  0．55ノ蔓  

25．39  0．4G5  

27．0  15．05  

27，5  15．12  

27．ノ王  15．2fミ  

27，～）  1ノ‡．34  

2（；．0  】∠i．7′】  

27．1  15．58  

29．3  15．31  

30．5  15．30  

：う2．】  1月．65  

32．S  】司．射）  

3i．8  l∠i．58  

：う∠蔓．8  15．12  

寧′t、he stlm Orguaiaco】a11d catecllOlyields bさ′tllePhenyl11uCleus－eXC王1a11ge met】10d 

碗＊Conde11Sation d噌reeニト…NEP Yield（1ⅥOl／OCl一‡3）  

exceedthatobservedwithinthetrunkofHinoki・Thereぬre，thecondensationdegreesofsoftwoodprotolig－  

nhscanberegardedtobecまoseoneanoぬer，払depe王Identof沈especies．   

Softwood物血isapolymer払medbyrandomcoupiingmainiyofconifery】alcoholradicais．However，its  

Chemicalstructureshavebeenfoundtobeveryheterogeneouswithinceuwa11s29）・Thisheterogeneityhas  
beenconsideredtobeduemainlytotheconcentrationofmonomerradicalsatbiosynthesis31）．presentresults  
indica血ghttiedifferencesinthecondensationdegreesofprotoiigninsbetweenspec主essuggeststronglythat  

biosynぬesismech血smsofsoftwood最卯in，namely良）mationandtransportmechanismsofmonomerradicais，  

areveryanalogousamongthespecies．   
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摘  要  

針葉樹プロトリダニンの芳香核縮合艦  

船岡 正光・阿部  勲  

針葉樹12機のプロトリダニンの縮合庇およぴ30年生ヒノキ（Cゐα椚αβぢ炒α，壷8加催αEn瓜）樹幹内におけるその変動に  

検討を加えた。   

ヒノキ樹幹内において，各樹商での半径方向における変動パタ岬ンは互いに類似しており，いずれも心辺材境界部  

を含む区分で敢小倍を示した。…九 形成年度を同じくする区分の樹霧方向の変動は，半径方向と比較して全般に′ト  

さかった。   

プロトリダニンの縮合皮は，針葉樹12橙で互いに近似していた。   




