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′n－el）Ⅰ●0（1uctioI】Oflytic enzylme bystrain V37wasi11VeStigatedusir唱I）01yl）叩tOne・  

yeasとextl◆act nle〔1iuIllOl◆cileIllical】y（lefinedl11e（汗ml1日ldel・various culture co11diとio11S．  

Strai王1V37gl■ew wella王1dalso‡）】一odL】Ce（llyticenzy111eat王）Hう．0，6．0，7．O and8．O  

inI）0Iyl）el〕tOne－yeaSとeコくけ之IC仁nle（liしl王11COnむainillg O．5王110le／lof NaCl，   

1、‡－elliが－ yie王（lo＝恒克 e闇ynle WaS りbserve（Iin thellle（】ia contailling NaNO3  

（0．ト1．O moIc／1）or NaSCN（0．2－0．3mole／】）．Chlol・ide（C11and nitrate（NO盲）ions  

WerelllOre effecとive 抽an 仁lliocyanate（SCNつ，dillydrogenpllOSl）】1ate（H2PO寺）and  

Sulfate（SO言叫）ioI－S fol・theproductionofly亡ice▲ユズyme．T】－eelevzlted MgCl2il＝1－e  

l）reSenCe Of NaCll－atllel・inllibited thel）1・0（luctioIlOflytic ellZさ′Ille－  

S亡l■ain V37cotIid no上が－owi】1a dle】Ⅵica11y（lefi11e（1ⅠⅥe（liしl蔓111）1－（叩OSe（l‡）y MACLEOl）  

（1968）（遷し1l－i11g24llOt汀S Of cしjIとivatioIl．   

1くe〉，WOl◆ds：Illal●i11el）aCteria，1ytic engyllle．   

Ⅰ】＝llel）rOCeedingl）al）el・（SuGArIARA g∠JJ∠．1980），Strain V37isolated frol¶ COaStal  

reき言iOIIS COnSi（1eral）1y pr（〉ducedl〕aCteriolytic e】1Zy111ein tile】Ⅵeditlm COlltai】1ing NaClor  

lくClasinorganic salts．Thc s乙11t rcquirement for the enzyme pro（1uction couldl）e  

Partiaily satisfied by thc stlbstitution of LiCl，Na2SO。Or K望SO．for NaClor KCl．  

Thc presentl）aper deals with cL11ture colldition for the production oflytic cnzyme  

l）y StraillV37．  

nIetI10ds   

Assay of bacteriolytic actil・it）r  

Lytic activity was dctermined as dcscribed prcviously（SuGAHARA et alt1976，1978，  

1979，1980）．  

Culture of sLrain V 37 producing lytic enzyanes 

Cuiturc of strain V 37 capal）1c of pl・Oducinglytic cnzymes was carried out as  

（1escril〕ed previously（SuGAHAIミAどょ（7g．i978，1980），   
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Results   

Effeet of pI‡vallle“ltlle prOdⅥCtion oflytic eIIZyme   

In ordcr to dctermine the cffcct ofI）11value of cuHure medium on the production  

oflytic enzyme，the foll（）Ⅵring medium was used：pOiypeptone，l・0％；yeaSt eXtraCt，  

0．う％；NaCl，0．5 mole／1，t）H4′．0，5．0，6．0，7．0，8．0，9．0，a－1dlO・0，reSpeCtively・A  

loopfulofstrrainV37wasincculatcd to thcl〕reCuiture medium without added NaCl，  

pH7．0，an（王iI－Cul）之Ite〔1atう00c for2月′l－OurSOnl－eCil）rOCati咽Sl－alくel・S・Eac圭一1・01ⅥlofV  

37cL11ttlre fiuids fi・O111Pl－eCulttlre111e（1iu汀llⅣaSi－－CCし‡1ated to tllelⅥediulT－ COntai－11r慣  

0．う11101e′′ノ′lof NaCl．T】ュei110Culate（lflas王くS Val▲ylng frol－－ PH4・O to 軒＝0・0＼Vere  

incubated at300c fol・48hours on recIPrOCating shakel‘s 
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Fig．1．王ミffect ofl）IivalLle Ofcultu】・eIlle（liuIn On＝1egl■OW＝10f straillV37・  
oJ〕en Ci】・Cle；Imedimn containi帽 0．うnlOie／lof N…lCl，川1e（1・in circle；  
nleditlm WitllOしIt ad（led NaCl．  

As si10W】1i！1yig，】，nOl〕乙Cterialgl・OW＝1V柁S Ol）Sel・Ved at plI月∴0，9・O a11d柑・0・  

Stl■ain V37grew weilat pHう．0，6・0，7・O and 8・Oin thc medium contail一＝1g NaCl・  

TlleI〕H value of tIle】11ediunlClla11卯（lto aじotlt 7・O afte王・12 王－0しIrS Of cし11tivation，  

incrcascd gradua11y，and fina11y reached tollear PH8．O after36hours・  

Thelcveloflytic enzymcincreased to para11elthe gl■OWth curve・ The higll  

production oflytic enzymc by strain V37wasol〕SerVed atil－itialpH5．0，6・0，7・O and  

8．0（Fig．2）．Howevel一，tlle aCtivity orlytic e11Zyme Pユ・OdしICedi‡1‖1e111e（iia＼＼ritllpI1  

5．O a11（i8．O dccreased considerably at39hours’cultivation．   
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鋸柚靴巨仙ほl  汀1ediし川1COrlはiil‡！1g O．5mo！eハof NaCl  

Fig．2．Iこffect of‡）王1valしIe Of ct11tul・e111e（liしl！11011tilel）rO（壬uctio11のrl〉′tic eIIZy汀把dLlring  

t‡1e grOWt】10f straiIlV37．   

Effect t）f NllNO3eOnCentriltion on tllC pr（）duction oflytic cnzymc  

As sllO＼VIlin Figs．3 a】1（14，tile〔lt汀atio‡10f t王1e】ag】）ll∂．ごe（1叩e㍗ded on tlle  

COnCentl’ation of NaNOB addediritO V 37 cuiturc medium． Stl・ain V 37 grew wcll  

after sITほ1ilagl11tllellleditl！11CO11ね緑illgllllOleノ′’1cf NaNO8． Higll）′ield oflytic  

enzyllle WaS Ol〕Sel一Vedin tlle】11edia comprisillg NaNO3（0．ト】．011101e′′′1）．】ufo＼VeVel一，  

thely昌c e】1ZylTle elaboratediIltlle CしIihlre flしIids oflⅥedia havi王てg O．ト0．211こ01eノlof  

NaNOa＼VaS行ほCtivated at36llOtlrS Or Ctjltivatior－．  
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Fig．3．Efrecとof NaNO3CO11Cenけation on抽e growtllOf sいtain V37．   

Effect of NaSCN conccntrilti（）n On tllC prOduction oflytic cnzymc  

Tile grOⅥ′tllOf strai†1V37iIlt壬1ellledia coIltai王1ilてg O．ト0．う1Ⅵ01eパor NaSCN was  

110Li11llil）ite（1（I；ig．う）． Tlle Cしl江川・elュavi用0．7111Cヱeノノlof NaSCN s壬10V～′e（1alag or  

al〕仇I124】10し汀S． Howeve】・，lて0 餅011′t】1WaS Ol）SerVe（1i11t】1e111e（liailてCltl（liIてg O．9…l．0   
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o M  O．1毎！  02わ1  0、3M O▼5M   持7毎ミ  0v9緑   ＝〕M  

NaNO、ミ C〔ラ！1Gerlけa【1011  

Fig．4．Effect or NaNO3CO11CentI・ation on thelyticeilZyIllel）rOductioll（lLll◆i帽t‡1eg】■OWth  

of sけain V 37．   
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Fig．5．Effect of NaSCN co靂1Ce】1tl・ation o】1the gl・01Vt王10f st】一ain V37・  

紐遜由盛  

O M  O．1M O．2 M O．3 M O．5M O．7 M O．9 M   †．O M  

NaSCN（）OrlCerltral‡Orl  

Fig．6．1ミffect of NaSCN collCentratioIlOl＝ilelytic enz〉りⅥel）rO（lt！Ction（lし1ringと1－e即0、Vtll  

or stI■ain V37．   
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11101eノ′1at36ilOt11・S’cし11tivation，   

Thc high productionoflyticcl－Zyme WaS〔lctectedin the media containlngO・2wO▲3  

11101e／lof NaSCN．Ho＼VeVel・，1ytic ellZyme elal）Orate（lseen－ed to be川ュStal）1ei11t】1e  

cしIitしIre fltlids（Fig．6）．  

Effeet of MgC12additiom olltIle prOd払CtioI10flytic enzyme   

The additiollOf O．ト0．5moIc／lof MgC12into the medium had noi11hibitory effcct  

on tlle grOWtllOf strain Vう了・However，1ytic e11ZymeprOdtlCtiol－l）y Strain Vう7was  

nol：enhance（1considerably by thc additio110f MgCl望into the medium（SuGAI柏rモA  

1980），   

Figs，7and8show tlle effect of MgCl2addition（0、ト0．5rnole／l）into thc mcdium  

containingO．5mole／lof NaCIon the growthand productiol－Oflytic enzyme・Thc  

increasein the concentration of MgCl巳in the me（呈ium contailling O．うmole／lof NaCl  

Fig．7．E∬ec仁OfMgC12additionil－tOtl－e∫－－ediもl－mCOntainingO・うn－0Ie／lofNaCion the  
gl・oWむIlOf strain V37・   
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ユ 童ご」J： ごこ   
押出1日Ul  

択触班 ㌻血C  
、lト：「∴、い  

05M NaCぎ“ト 0・5～d NaCトト 0．5M NaC卜㌢ 0．5M Nヱ】C＝〉 0．5M N∂C＝い 0．5blNaC＝‘  a㌻ミ…】－C】∂‡  

OFlノIhそ一言C憂さ  0沌卜伸雄‡ふ 0▼2M M胃CF O3Mれ柚鉦  0．舶力坤？C巨 05Fd Mi】C妄   SIJaWalel 

Fig．8．ⅠミffecとOf丸4gC12ad（l主tioninto ti－em両肌淵COl－tail－ingO・うn－0】e／lof NaCIontl－e  
l〉7ticel－gyjⅥel）1・0（1uctio王－（1111・蓋ngt箋－egエ・OWtllOfst】・ain V37t   
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11ad a ratlleI一主1111il）itol・y effect o11tlleI）rOductiol川flvLic elつZ〉′1¶e aS、～reま1as tl－e grOWtI－  

of strain V37．Tllei）mdし1Cしi耶Oflytl（：el－Zy111ei！－ tl－e artificialsea、㌔′ateま・汀－e（1itlnl  

wascolⅥparal）ie、㍉・－it】－tl－ati11t呈1e－－－e（‡itl－－1（ニ01叫コriぎI11gO・うー1－01eノノIofNaClaI－（＝）・l】Ⅵ01eノ′ノ′l  

Of MgCl望．  

Effect of glueose additio‡10n the prodlletiom oflytie enzyme   

Il＝lle Pl・eViotlS P叩el・（SuGA【一IAIモAビ～‘～∠．1978），tlle rreSe－てCeOfgltlCOSella（1a柑tiler  

事汗‡  

Fig．9．Effect ofglLICOSea（l（＝Tion ol＝1－egrOWtl－Of紬●ai；－V37・  

叩e王1Circle川1eくIiu王11COntainingO．う11101e／lofNaCl，fi11ed－in c汗cle；  

‡Ⅵe（limllWitilOしIt adde（lNzICl．  

15 lir 12‡1r   9il  0ぎ1r  3†1r  （う！1ぎ   

G‡∪（〕OSe110addi油11  
Gtしl（）OS（）a（～d由O11耶両涙  

Fig．10．EffectofglLICOSea（lくiitionon tl－elyとicenzyl－1e∫）rOdし1Ction（iuri咽tl－egrOWtl－  

of strain V 37．   
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ill】1il）itory effect on tlle！）rOdtlCtion oflytic eIIZy】11ei11t王－eI－1e（1iしI111COntaiIlillg O・02％  

of ycast extract■ Howevcl・，theinhibitory effect of glucose on thc prc（iuction oflytic  

enzymewas notobscrve（lin the medium havilrg O．1％ofyeastextract（Figs・9and10）・  

Effect of；lnions（ln the production oflytic en2：ymC   

As s王10W】1i11Figs．11andi2，tlle CatioIl（NaヰH orIぐ）col－Ce－1tratio王1IleCeSSary for  

highyicldoflyticenzymeratherincl▲eaSedil－thecase of sulfatc thanin the cascof  

chloride．The effect of Li十on thc production oflytic cnzymc was ol）SerVed onlyln  

tlle‡）reSe】1Ce Of dlloride（Fig．1う） 
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Fig．11．Effect of sod；ul】1ion concentl・ation ollthe】ytic enzy－－－eI）Ⅰ◆0（ltlCtio】1（1uring the  

g霊・OWtllOf stl◆ain V37．  

勘朗恨仙川 旧＝ 律■〉 GO日脚1【r8蚤【く）li  

アig．12．EffecとOf‡〕OtaSSitlInio】lCOnCe王1t】・ation oI－t‡1el）両c enzymel）rO（lucとion（ltlri咽tile  

gl・OWtilOf strain V37・   

F；gs．14，lうand16show thc effect of anions at the concentrationsof O・2，0・3an〔1  

0．うmoIc／lon thelyticactivlty Per unit ceildensity during thegrowthofstrain V37・  

Generally，H2I）0；and SO㌣werc not cffective for thc production oflytic cnzyme・  

However，Cl仙and NO首Ⅵ′ere nlOre effective tllallSCN血㌦at co－1CentratioIlOf O．5IllOleパ・   
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Fig．13．Effect oflitIliしInlio11COllCentratio110n亡11elytic enzylⅥel汀OdL‡Ction（ltlring ti－e  

growtllOf stl‘ain V37・  
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Fig．14．Effect of anions（0．2M）on tl－el〉7tic enzymel）l－0（】uction dtll■ing the針OW‖－  

of str；lin V37．  

productio‡10flytie emzymein the ehemieally defined medium   

I！10rder to exalllille furtller Organic coml〕O11e】1t reS】つO11Sil〕1e for tl－e：印‘0（lLICtion of  

lytice11ZylTle，a C王Iemically defil－ed－ユーe（1iul－－t）rOPOSedl〕y MACLEO†）（i968）was tlSediIl  

thisstudy（Tablel）．Strain V37could notgrowin chcITlically defi11e（1mcdia without  

added NaClalld colltai正昭0．う11101e／lof NaClduriI唱24i－OLlrSOf cultivatio11，aMlOtlgII  

strain V37圭ぎreW Welli11Ⅰ〕Oiy王）ePtO11e－yeaSt eXtraCtl－1edia（Tal）1e2）▼ Tllelligll  

r）rOductionoflytic enzyme was observed onlyin polypcptonerycast extract mcdium  

COntaillil唱0．う11101e／lof NaCl（Tal〕1e 3）・   
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Fig．15．Effect of anioIIS（0．3M）o11tllelytic e王1Zy111e t）rOdしICtiol－（lul’ing t圭一e grOW沌of  

St】・ai11V37．  
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Fig．16．Ⅰミffect ofalliollS（0、5M）o11tllelytic e11Zy王1－e prO（ltlCtion血前哨‖－e grO＼Vt】10f  

離l・ain V37．  
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VitaJ】1i11S  

王）－A111inol）enZOic；lCi（‡  

闘otin  

Col）之lIa！】1ine  

Folicこ三Ci（i  

Niaci靂1  

AIllir10 aCi（1s  

】ノーA】alli】1e  う00111g／1  

l一√－Arか1ille  200  

L－Åsj）artic aci（！  200  

L－Cさ′Stei王1e  iOO  

L－Glし1taIllic aci〔l  三∋00   

Glycine  lOO  

L－H抽血沈㈹  100  

L鵬IsoieしICine  皇00  

L－IJeLICiIle  lOO  

‡J－1JyS111e  200  

LイMk＝1ionine  lOO  

IノーPllen〉71alanine  lOO  

L－Prolille  lOO  

I′－Sej・jne  ユ00  

Lノr‡11・eO王1ine  lOO  

しTけ伸油1ane  lOO  

L－′r〉rrOSine  lOO  

L－Vali王1e  lOO  

1Illg／j  

lO／ノg  

10 /Ig 

ヱ0〝g  

l111g  

Pantotilenic aci（‡  111唱  

Ⅰ〕yri（ioxaI  ユ11鳩  

′】、11主a！11i11e  l】Ⅵg  

61 uccrse 3g  

MACLEO】〕，Ⅰ．J．，Adv；lnCeSi11Micl・obioiogy of tlle Sea，Aca（le蔓11ic Press，Vol．1，9う…126（1968）．  

Table2．GroIV打10f sけaさn V37jき1とjle ClほJllic8】1y defi乃e〔王Jlle（iil川1．  

‘11lししい’  Polyl）e】光O11e Pol叩印加ne  
Yeast extract Yeast extraく：【  

AIT由10aCi（1s  Ⅴ汗創11illS こ？∴三∵てこ  Vitami11S  

i 

tlTle（蔓1ひur）  Out adく1ed  
NaCl  Ⅵ7itllOし1t a〔豪（ie（iNaCま   0．う M NaC】 0．う 鉦せNaCj  0．う ヱⅥ∴N加C  

O．074  

0．321   

1．4ヰ2   

1．699   

1．769   

1．796  

0．01う  0．014  0．001  

0．013  0．012  0  

0．016  0．026  0．007  

0．029  0．014  0．00う  

0．034  0．028  0．014  

0．0う4  0．037  0．009  

0．011  0．127  

0．002  0．719  

0．00ま  1．うう3  

0．008  1．721  

0．008  1．769  

0．01う  1．82ヰ  
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Table3．PI・0（1tlCtion ofl）aCteriolyt主c enzyme dul・i主唱む11e grOWtl－Of striii】1  
V37in tlle Cllel11icaIly defined nlediLlnl．  

ac呈ds 九  ，一 AJll…no aci（js  

llユーe1－O 

t（tlr）  ハr、，、，川 With。し、ta（1（1e（l  
（′、，、，川  0．5 hlNこlし、I  

O．014  

0．188  

0．936   

1．061   

1．083   

1，081  
（1．058）   

NaCl  

う  0  0．006  0．020  0．020  0．042  

8  0．0う8  0．079  0．00う  0．063  0．085  

12  0．066  0．074  0．032  0．059  0．40：う  

16  0．0ヰ7  0．036  0．0封  0．OCきう  0．i33  

20  0．047  0．046  0．051  0．0う0  0．062  

24  0．036  0．0う7  0．043  0．0う1  0．043  
．092）   
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Discussion  

The high yle】d of bactcriolyl：ic enzyme was obtained from shake flask cultul■cS Of  

Strain V37which wcrc grown at30Oc for24Ap8hoursil＝he medium containingl％  

才〕01yl〕叩t…e，0．5％yeast ext】膚aCt a11d O．ト上0IllOleパor NaClo王・KCl，I）H7．0．T】1e Salt  

reqしl汀Cment rOr the cnzymc production couid be partially satisficd by the stlbstittltion  

Or LiCl，Na2SO4，K望SO4，NaNO…iOr NaSCN for NaClor KCl（SuGAI・lAlくA et‘ll，1980，Figs．  

4 a】ュd 6），Cllbride and11itrate coし王id！〕eし1Se（iiIlterCjlaIlgeably o蒼1alleSSe靂1ti之測yユれ01e  

ror11101el）aSis for tlle Pl・Odし1Ctio110flytic elてZy】11e Of straillV37．Ho＼VeVel・，t】1iocさrallate  

could bc substitutcd fol・Chloridc at the concentration of O．2mole！’1，but not at the  

COnCe】1けation of O．うmoleノ′、′1（Figs．14，1うa11di6）．  

MaglてeSium chloride seemed toinhibit the formation oflytic ellZymCin the mcdium  

COntaiIlilてg NaCl（Fig．8）．T】1e 王〕rOductiollOflytic e】1Zynlei11t】lelT】editllⅥ1）rePared  

＼Vitllartificialseawater（NaC130．O g，KClO．7 g，MgCl望・6Iづ望0 乱Bg，MgSO。・7H20  

5．4g aIてd CaCl巳・2‡寸望01．Ogi〕er11iter of（listille（1watel・）Ⅵ′aS SIightlyiilllil）ite（l，aS  

co王1叩ai・ed wit】1t】1ati王1tわe王11e（】itl】11COntaiま1illg O．う王ⅥOje′′／j of NaCl．Tlljs】Ⅵay be（lしIe  

to tIleI）reSeIICe OflⅥa那1eSiMllioll（al）Out7．5×10州営mole／′1）illal■tificialseawate】∴  

The addition of glucose showed ratherinhibitory cffcct on thel）rOduction oflytic  

ellZyllle＼＼7】1ellglしICOSe WaS addediIltO tllelmedium at tile Cし11tivatio11period ofヨ，6all（1  

9 王10し汀S．  

Variouslくinds of media for thc pl・Oduction oflytic enzymes have been proposcd for  

lllaIly SPeCies oflllicroorgal－血11ち SLICllaS 払蝕血削柑∫ 叩（BuR王くE a11d PAT■柑E・1967，  

LACliEどょ（‡g．1969），A（ゾげ0〃7〃み（‡r栖・SP．（WA■rANABE β′‘～g．1976）巨釣k州友附加戒拙け S】〕．（KATO  

ど／〟g．】968），ぷ‘‡タカタゐro‘、r〟、ゞ SP．（Il′EJ～SEN aIld G穴OV1973，SAlてAβよ〟J・i977），β“rJ〟〟∫ Si）．  

（MuRAO alてd TAKAHAIモÅ1974うa11（】ぶg7・坤在け乃プCだ∫ Sl）．（YosHtMO′重、0だ＝～′・i97う，YoKOGAlVÅ  

ど∠∠‡J．i976）．SLICIlIlle〔1ia were allselllトsyntlletic．011tlle Otllerlla】てd，McDoNALI）（196う）  

use（lsさり1tlletic】Ⅵediし1111（90】Ⅵ1）co】1tainingl．O111g Or】Ⅵet吊olてine，0．うg ofしg如こ111ic  

acid，200裡＝汗津南111ire・HCl，弓・〟g Of】）iotin，0．5g or NaCl，0．うg of KH2Ⅰ）0い0．1g or  

NH．墾Cl，0．1gofNailCOi喜，0．うmg ofMgSO4a11′dO．うmgof FeSOヰ・7r！20for the prcductior1  

0fIytic e11Zynle Of朗皇宮椚椚・～～り）一どヱ∠♂だ肝ビ∫ど力gJ407． A clle】Ⅵically（1efilてed】11ediし1111SllOWll  

iIITablelcotll（l†10t StlplつOi－t t】1e grOWtllOf stl・ain Vう7．Strai11Vう711ュay re（1uirelT】01・e  

highievelof ol■ganic compo11CntS Orinorganic saltsother than NaClfor good growth  

alld e11ZyllleドrOductio】1．  
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