
Bu）1．Fac．nsh．，l・1ic Uni＼・．  

No．12：61－67  

0ctoberl．1985  

Studies on CErCompounds－Utilizing Microorganismsin Marine  

Environments－ⅠⅠ  

lso［ation and Characterization of Methanol－Utilizing  

Yeasts from Coasta［Water and Sediments  

Toshio K】MURA，Koichiro HAYASl∧‡landIsao SuGAl‡ARA  

Faculty or Fisheries，Mie University   

A nuIⅥ玩rormethanol－utiligi咽y組StSWe陀isolated rromcoa＄t乱Iwat8rand sediments  

by riveisolatまoniⅥethods．Accordil唱tOtheirmorpllOlogi偽Ialld physio10gicalcharacteristics  

thcsc strains＼＼℃rC rOundしO bclong to Co71dt血boEdfTlti．CaTld；dd tT・OPicaLfs，ToruLopsis  

soT10reTiSLIs and ToTtLEopsILs spp．．rcspcctivcly．   

1t wasindicated that the most effective method f．or thcisoation of various  

methanoトutili名ingye鮎短involvedtheuseora densitygradients伐nとrirugatiomパeparatimg  

yeasts rrom suspended matterin seaw色t訂．  

K叩WOrds：meもhanol，mariれe yeaSt，isolation meもhod，deれSity gradieれt，Ceれtrifugation．   

SinceHuTTON and ZoB乱丁．（1949）rrisもifldicated the distribution or methane－0Ⅹidi衰ng  

bacteriain marine environments，repOrtS COnCerning Cl－COmpOunds－utilizir曙bacteria have  

demonstrated that these bacとeria are not onlywidespreadin marineenvironments buもalso  

possess the physiolog・icalcharacteri銃ics ormarinebac短ri臥（KIMU‡もA e才α～．1977，YAMAMOTO  

e才α～．1978，1980）  

While，a number or studies on marine y飽＄tS have shownもhaもt‡1e yeaStS are nOrmal  

inhabiもanもSin oceans and estu乱ries（FELL g才α～．1960，MEY芯RS e才αJ．1967，AT柑ÅRN e才  

al．1968），UDEN and FEu）（1968）indicated that dominant yeastsinopensea areas possessed  

wide assimi1ative versatility Telative to terrestrialstrains．Attemptswere made，therefore，  

toisolate methanoトuもilizing yeasts from coastalw邑ter and sedまments by various methods．  

Itseemsもhatmet丸亀noトutilizi喝yeaStSmay∝Curinverylimiもednumbrinnature．A∝Ordi喝1y  

the procedures adoptcdin the separation ofmicroorganisms from much seawater could be  

Ofimportancein theisolaもion or methanoトutilizing yeasもS．でhe present pa．per deseribes  

theisolation or methanoトuもilizi噌yeaStS rrOm COaStalw・ater and sediments by vaI，ious  

methods and沈e taxonomic characもeristics or theisolaもed yeasts．   
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Materials and Methods   

Source of油OC山um Coastalwater samples and sedimenもS WereCOllected mainly alo喝  

thecoastofMiePrefecture．Sediment sampleswere obtained by the use of a KKcore sam－  

pier〔theoriginaldesignwas reported by KIMATA（1960）〕equippedwith a plastic tube  

oT a5cminsidc diamcしer．   

M8d盲a でhecomposition or the media usedin thisinvestigation are summarizedin  

でablel．  

T8blel．Compo如iollOr media．  

Mediljm 汀  Medium I  

（NH、）2SOヰ  

】くご1・11）0．  

1くけ1）0．  

MgSO。・7牲O  

NaCI  

FeSOヰ・7Ii20  

CaClヱ・2HzO  

Thyamin・HCI  

Biotin  

Cyanocobalamiれ   

（NH－）～SO。  

KH≧PO－  

MgSO4・7H訂0  

ダeSOl・7H20  

Yea＄t eXtraCも  

Aureomycin  

Cl1lorol¶yCetill  

Str叩tmyCln Su汀a七e  

Methanol（75％）ホ  

Seaw乱t（汀  

Tap water  

pH5．5  
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Metbanol（75％）事  15  

1’ap w汲もer  l，000  

PH6．0  

＊MethanoIwas added after sterilization of the othercomponents or the medium．  

‡so‡ation In order toisolate me抜anoトutilizing yeasts，r拉eisolaもion methods（desi㌢  

nated A，B，C，D and E）were performedin the fouowir将manner・   

Isolaとion Meもhod A：Approxima捷1y40mlor seawater samplewere added tolO ml  

or rive－rOld coneenもraもed MediumIin a500mlrlask，andincubaもed aも25℃ona reciprocal  

shaker ror3も010days．でhe turbid broth was sヒreaked on抽e agar plate or MediumI，  

andincubated at25℃ror a week．The colonies on the ag・ar plate were transrered to agar  

slants．orlllcdiumll．   

rso王ation Method B：Fiveiiters each of seawater samples were ad丸ISted to pH4・5with  

6N HClarもer addition or50mlmethanoland o．4g（NH4）H2POりandineuもated at20－25  

℃for2ル5days．Yeastswere then collectedin a memもranefilter（Nuelepore memもrane：  

poresi次1．0〃，NomuraMicroScienceCo．，Ltd．）byfiltrationfromlli摘roftheincub乱ted  

samples．Themembrane filterwas putinto a flask conもaining20mlof Medium‡‡and  

incubatedat25℃ona reciprocalshakerror3－7days．After this rirstenrichmenもCulもure，  

（1．2mlor Lhe culturc bl・Oth wasinocし11atcdinto Lhc salne mCdium and the sccond enrichmcnt  

culture was repeated by the same method andもhen selectiveisolation wascarried otlもby  

plaもting out onもhe MeditlmIi．   
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Isolation Method C：The suspended materials were collected rrom1201iters seawater  

by eontinuous rlowcenもrift将ation andinもroducedintolOOmlo董－theMediumI‡．Enrichment  

Culture was r叩eatedもwiee andselectiveisolaもion on the∈噌乳r plate mediumin a manner  

Similar toIsolaもion Meもhod B．   

‡solationMethodD：Thesuspendedm邑terialswere∝〉11ectedrromseawaterbycontinuous  

rlowcentrir帽aもionandfractionated byadensitygradienもCe直rif曙ationin the紬1loⅥFi喝  

manner・Approximatelylg■Of the suspended maもerialwas resuspendedinlO m王orsterile  

2・5％NaCIsolutionandthe81iquotorlmユwasappliedonもOpOダadisconもinuousFicoll  

densitygradientcon＄istingofo．5mleachof40，35，30，25，20and15％（w／w）ofFicoll  

SOlution・Arter20min orcenもrir堀ation at5，000g，yeaStSlocated between thesurfaceof  

血egradientandもhebandslocaもedrrom15％Ficoll（p＝1．0紬／ml）to30タ‘Fieoll（pニ1．12  

g／ml）were collected．The suspended materialsin the b乱nds were washed with MediumII  

and tlle pureまsolaもion on the agar plaもe of MediumIIwas repeated twice．でbe colonまes  

isolated purely were transferredもo agar slants o∫MediumI‡．   

Isolation Method E：For the・isolation rromsediment samples，Onegram Of mud was  

putinto20mlorMedium‡Ⅰ，andtheenrichmentculもureandもhepureisolationwerecarried  

Outin a similar manner asinlsolation Mcthod B．   

‡dentification of theiso】ated strains The七色xonomicalstudies or the yeasもwerecarried  

OutaCCOrdingtoもhem如bodsofI．oDDER e£α～．（1970）andIIZUIくA andGoで0（1969），and  

results werediscussed accordi咽tOもhe system of LoDDER e孟αg．（1970）and BÅRN瓦でで釦  

αJ．（1979）．  

Results and Discussion  

Screening test of methanoトutirizing yeasts  

TheresultsortheisolationfromseawaterandsedimentsareshowninTable2．A㍑hough  

Table 2．Scrctming tcst or mcthElnOトutilizingさrCaStS  

1solatio11  

m（沌hod  

1、ype or  No．or  

SamPIcs  s飢11Ples  

Amount or sample  
ror tcsL   

No．or   

isolatcd strains  

A  Seawaters  

B  Seawate柑  

C  Sca＼＼・atCrS  

D  Se乱WaterS  

lミ  1・Iuds  

3
 
2
 
2
 
0
 
0
 
5
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0．04   

5  
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methanoトutilizing yeasts were notisolated byIsolaもion Methods A and E，One hundred  

andtwenもy－tWOyeaStSWereCOllectedbyusingIsoiationMethodsB，CandD．rtwassuggested  

thaもmethanoトuもilizi喝yeaStSare Veryrarein払ecoastalenvironmentsand that suchscreen－  

iれg Or yeaStS requires alarge quantiもy orseawater．   
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Separation of YeaStS bY a densitY gradient centrifugation   

‡n tbe exper血enもOrIsol如ion MetilOd D，a density gradま蝕もCentrir噸ation was used  

toseparateyeastsfromthesuspendedSubstancecollectedrrom．alar酢quantityorseawa七er・  

Prelimina．ry recovery test of severalspecies or yeasもS，SαCCゐαγ0肌yCeざCeγ帥iβねe，Cα氾dfぬ  

汗叩南山ねand忍如doさ0γ視～αSp．，Were Carried outもy centrifugiれginto density gradients  

OrFicoll．肋entbeyeastmixturewithsus匹ndedmattercenもrifugedinto30％Ficollsoluもion  

（p＝1．12g／mり，the y組StS banded near班eもOp Oでもhe30％Ficollsolutio恥Whileはe  

grea加r amount of suspen血d matぬ－preeipiもated underもbe soluもOn．Consequently yeasts  

＼＼TCreiso】aLcd［rom thc bandloeated bpt＼＼，CCLn t，he159首Ficollsoluしion（p＝1．O5g／ml）and  

the3O．？もIFico11suluしion．  

1dentification   

Of theisolaもed strains，tWelve typicalones wereidentiried．These strains reprodtlCed  

by multilateralbudding and did noもform true mycelium，teliospores，ballistospores or  

artbrospores．でheir morphoiog・icalprope血ies，biocllemicaまcharacとeristics，physiologieaま  

Charaeterisもics and assimilation orcarもoneompounds are showninl－al）1es3，4and5・Five  

Table 3．Morpho】ogicalproperもi¢S Orisolated meth乱nOトuniliziⅥg yeaStS  

Vegetative Formationor Formationor  
reproducもion ascospore ps¢udomycelium  

凱はin Isolation Pe11iele  
No． mぬod （YMMedium）  

Shape  

M．budding■  

M・buddi喝  

M．budding  
M．budding  
M．buddi咽  

M．buddiれg  

M．buddi噌  

M．buddi噌  

M．buddiれg  

封．buddjng  

M．buddjng  
M．budding  

Creeplng  Ova】  

Cr叩1ng  Oval  

Wrinkled Ova】，Round  

lleavy Ovat  

Oval，Round  

Ov乱1  

nint: Oval，Round  

Ri鳩  0val，Round  

Ri咽  0val，Round  

Ri喝  肋und  

Ring  Oval，Round  

Wrinkled Oval，Elon呂射e  

（2－8）×（6－7）  

（2－4）×（7－9）  

（2－4）x（卜9）  

（2－4）×（7－10〉  

（2－6）×（卜lり  

（3－5）×（7－il）  

（2－4）x（5－7）  

（3－5）×（5－7〉  

（2－4）×（4－5）   

（3－5）  

（2－3）×（3－5）  

（3－5）×（6－10）  

YÅ－10  B  

YA－15  B  

YB－16  B  

YC－3   B  

’n■－】  C  

TY－2   C  

NY－15  P  

Nl′－告 1）  

Nl’－1ニ l）  

NY－25  D  

NY－28  n  

NY－36 Ⅰ）  

＋
 
十
 
＋
 
＋
 
t
 
＋
一
－
一
一
一
＋
 
 

一
一
一
一
一
一
一
一
一
一
一
一
 
 

ーM．budding：mul用a捷ralbuddi帽  

Strains，YA－10，YA－15，Y王ヨ～16，YC－3，NY－36，Were aSpOrO酢nOuS，had ovalor round  

Shapes，formed pseudomycelium，feTmented glucoseand assimilated nitrate・According to  

these morphologicaland油ysiolog・icalcharacterisもics，抽ese rive sもrains wereiden揖caまとo  

C射止泌α鋸流拓砧．However one or rive strains，NY鵬36，aSSimilated succinic acid andⅥraS  

tbeoniyonew最ぬdi∬訂dfrαnthesyst併nOfLoDn載穴（1970）．StrainrrY－2w誠鮎pOrO酢nOuS，  

ha．d an ovalshape，rOrmed welトdeveloped pseudomycelium，rermented glucose，galactose，  

sucrose and malもOSe，and did not assimilate nitrate．Thus，this str・ain wasidenもificd as  

Cαれdよdα£γOpgCα～£β．Strain NY－15was aspor咽enOuS，had an ovalor round shape，did   
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Table4．Biochemicaland physiologicalcharacteristics orisolated methanol－uもiliヱing yeasts  

Isolated strain＄  

YÅ－10YA－ほ Ⅵ卜16 YC…3 でY－1て門」2椚ト15Ⅳ卜26NY－i2NY仙25 NY－28NY鵬ユ6  

FormaもionorcaroもeれOidpigmenも  

L如eractionorgぬtin  

】）ro山ctionor如陀h・】ike亡OlnpOunds －  －  －  －  －  －  －  －  －  ‾  ‾、‾  

ー   ー   ー   ー   ー   ー  ≠■  ＼＼F l一   －   ÷   －  

－   －   －   －   －   －   一   一  十   －   ＋   －  

＋   ＋   ＋  †  －   －   －   －   －  十   一   十   

BiBiBiBi】きiBiBi臥でhBiBiBiB…  
353535334143413041374137 
嘉℃嘉℃嘉℃義‡義℃義℃義℃嘉℃義℃表℃義℃表℃  

108】2 12 
10汚％10詣％12詣％10詣％12詣％】2誌％詣％義％詣％8箭％12詣％詣％  

十  ＋  十  ＋  ＋  ＋  ＋  ＋  ＋  ＋  ＋  ＋  

－   －   －   －   －   ＋   －   －   －   －   －   －  

－   一   一   －   －   十   －   －   －   －  十   －  

－   －   －   －   －   ＋   一   －   －   －  ＋  l  

Sp臨ingorglucoside  

Producもionor8‡8彷Sae；d   

Urea鑓t拡t  

Assimi18tionorpotassiumni血t¢  

Vitaminstimulati咽grOWth  

Maximumgro雨ね玩m匹柑ture  

NaCltoler象nCe  

Fermentationorcabohydrates  

Glucosモ  

Galactose  

Sucr8Se  

Mattose  

Lactose  

＋Co血sintable：＋positive；－negative；Wwcek；Bibiotin；Ththiamin・  

notform pseudomyceiium，fermented glucose，and did not assimi1atenitrate－This strain  

wasidentified as Torulopsis sonorensis，Strain NY－26was asporogenous，had an oval  

or roundshape，didnot form pseudomycelium，rermented幻ucoseand required biotinand  

thiaminfortheirgrowth．でheirmorphologicalandphysiologicalcharacteristicswereinrair  

agreementwiththoseor Pic最αp£花混∂eXCept formationorascospore・However，Wejudged  

it to belo曙tO710γ視軸gよ∂Spリもecauseascospore of the straincould noもbe observed・  

The morphol喝ieal乳nd physiol昭icalproperties or strain TY－1seemedもO be simi王㍍もO  

thoseor r8γ鮎～叩βgββ0兜0γe兜ぶgβ，but signiricanもdifferenees were foundinもhe assimilation  

abilityorL－SOrbose，D－Xyloseandsuccinicacid．ThestrainsorNY－12，NY－25andNY－28，  

respectively，SCemed tobelongもO thegenus Torulopsis，howeverit did notcoincidewith  

any species or roγ㍊～叩βgぶdescribedもy BARNEでT e孟α～・（1979）・  

′l－11C reSulしS O［idcnLificaLion of thc・isolaLcd sい・ain aIでSummal、izcdin Table6．ln our  

attempts toisolatethemeもhanoトutilizi喝yeaStS rrOmSeaWater，Wefound thatwewere  

able toisolate theyeasts which seemed to be very rare by continuous rlowcentrirugation  
andobtainmorevariousspecieso王－yeasもbymalくi噌uSeOradensitygradient伐ntrirugaもion・   
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T8ble 5．ノ＼ssilrlilnLion or cflrbon compounds b）′isoIEltCd mcthflnOl－utilixing ycnsts  

！s〔）】雨ed sLrnins  

Compounds  
YA叫10YA…15Ylト16YC山3 でY血1′rY仙2 封Y0015封Y…26NY…12NY仙25NY叫28封Y…36  

Glucose  

G乱iactose  

Sucrose  

Maltose  

Lactose  

E汰anoI  

RarririOSe  

レArabinose  

D－Ar乱binose  

D・Ribo5e  

lモhamnose  

レSorbose  

Cellobiose  

T柑halose  

Melibios¢  

1le】e血ose  

ln浦11  

Soluble sもareh  

D・Ⅹylose  

m・汝ythriも01  

Gly00rOI  

RibitoI  

G＆ユacもjねユ  

D－ManIlitoI  

D・GluciもOl  

lnositoI  

Salicin  

α・Me仇yl－王｝妻如eosid¢  

K－D｛ヨIuconaもe  

Ca2・ketひD瑠Iuconate  

DレLaeもic acid  

St】Ceinic a（：id  

Ciもrie acid  

…
 
・
 
 
…
 
・
、
・
‥
 
 
 
 
 
一
 
”
・
－
、
・
・
・
 
‥
・
・
・
“
 
川
 
 
■
‥
M
－
 
 
 

＋
＋
＋
十
十
十
＋
＋
椚
＋
＋
⊥
 
＋
＋
十
＋
一
＋
＋
十
＋
十
＋
十
＋
＋
＋
＋
十
＋
＋
＋
一
 
 
 

十
－
＋
＋
＋
十
一
一
椚
一
一
十
十
十
一
＋
一
一
一
一
＋
＋
一
＋
＋
一
＋
＋
＋
一
一
＋
－
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十
十
＋
－
十
＋
＋
N
T
＋
－
－
＋
＋
－
十
－
－
ヰ
・
－
＋
＋
 
】
 
＋
＋
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＋
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－
＋
－
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－
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十
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＋
一
十
一
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＋
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一
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＋
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＋
 
＋
 
 

＋
一
一
一
一
W
一
W
一
一
一
十
 
十
一
一
 
l
 
一
一
一
一
一
十
一
十
 
＋
一
＋
 
l
 
一
一
＋
一
一
 
 

＋
一
一
一
一
＋
一
一
一
十
一
一
一
一
一
一
一
一
＋
 
＋
 
十
 
＋
一
＋
 
＋
一
一
一
一
一
＋
一
一
 
 

十
一
一
一
一
＋
一
一
 
】
 
十
一
一
一
一
一
一
一
一
＋
 
十
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十
一
＋
 
＋
一
一
 
】
 
一
一
 
十
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一
 
 

＋
一
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一
一
＋
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一
一
＋
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一
一
一
一
一
一
一
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＋
一
十
 
＋
一
一
 
l
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一
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一
 
 

十
 
－
一
一
一
 
＋
 
一
一
一
 
＋
 
一
一
一
一
 
【
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一
一
 
＋
 
＋
 
十
 
＋
 
一
 
＋
 
＋
 
一
一
一
一
 
l
 
＋
 
一
一
 
 

Codesin table：＋positive；－negative；Wwcek utilisation；NT nottested．  
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Table 6．Yea＄t＄isolated by the various mcもhods from seawater  

1solmtioIll11（）い10d  

Taxorl  Sもrains  

C  i〕   

Cα花dgdα 占ogdg乃£g  

Cαれdg血γropgcαJgざ  

m肌南卵南畝抑膵細流  

m椚諭ゆ頼＝p．  

ror址～8pβgβSP．  

roγ祝JopざgβSp．  

rorむJopβ∫占SP．  

γ0γむ～呼ぶgβSp．（打払㍍αダ流離）†  
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