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UltravioIetSteri1izationofSugarSolutionContaiming  

SporesofObligateAnaerobesCausingF）atSourSpoilage＊  

AkihikoNAKAYAMAandRiekoSHTNYA  

INTRODUCTION  

lnapreviouspaperl）、theauthorsreportedthattheultraviolet（UV）resistanceofthespores  
causingO．A．flatsourspodage2）isnotespecianyhigll，incon【rasttOthellighheatresistance，and  
tha（UVirradiationdecreasestheheatresistanceofthesporesatleasttoone－half・Onthebasisof  

these results，itwassuggestedthatpriorUVimdiationofsugarsolutionscaJlbeemployedasa  
countemeasure亡OPreVentO．A．flatsourspouageofcanneddrinkskepthotinvendingmachines・   

Thispaperdcalswi（hacommercialapplicationoftIlisprlnCipletothes亡erni2ationofcanned  

drinks，includingUVpretreatmentofsugarsolutionsprlOrtOuSe・  

MATERTALS AND METtIODS   

MicTOOra騨nlSmS   

StrainNo．24－1，Whichwasisolatedfromspo山edcannedcoffee2），WaSuSedthroughoutthis  
work．   

preparationorsporesuspension   
Thesporula亡ionofthestrainwasachievedbythemethoddescribedinthepreviouspaper2）・   
ThesporesinlOlofculturewercharvestedbycentriんgation，WaShedthreetimeswith300ml  

ofsterili21ed deionizedwater，and suspendedin200mlofsterihzeddeionizedwater・Thespore  

suspensionwas homogenized by usingaUniversalHomogenizer（NIHON SEIKISEISAKUSHO  
Co．，Ltd．）forlmin．TheseprocedureswefeCarriedoutatO－4Oc・Thesporesuspensionwasheated  

inaboilingwaterbathfor30mintodestroyvegetativecells・Thesporesuspensionthusobtained  
was5tOredinare最gerator・   

Preparadonofsugarsoludoncontai一山Igthespores   

TwobatchesofsugarsolutionwereprepafedbydissoIving120kgofgranulatedsugarin1471  
Qfwaterthathadbeentreatedwith activatedcharcoal．Thevolumeofeachsugarsolutionwas  

about2221andthe丑rkvduewasabout45％．   

Oneofthebatcheswasusedasa＝black＝；10mlofthesporesuspensionwasinoculatedintothe  
otherbatch，tOmakeasporeconcentrationofapproximatelylO4／ml・   

UVimdiationandsampling   

TheUVster揖zerusedwassteritronSF－1NSM，90W（CHIYODAKOHANCo・，Ltd・）・Adiagram  
Oftheuvste血ヱationprocedureisshowninFig・1・Avariableflowmetenngpumpwasusedto  

■ANewTypeofFlatSourSpoilage－V・  

注 本論文は日本食品衛生学今の好意により，食品衛生学雑誌・第22巻第5号掲載論文を転載したものである。   
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Fig・1・SchematicDiagramoftheUVSteriliza亡ionofsugarsolutions   

regulatetheflowrateofthesugarsolutionsto170，2500r5001／hr，Which，intheUVsterilizer，  

gavethesugarsolutionsUVdosesof3×104，2xlO4andlxlO4ergs／mm2，reSPeCtively・   

First，the“blank”sugarsolutionwasallowedtoflowfbrlOminateachflowrate．Then，the  

SugarSOlutioncontalnmgthesporeswastreatedinthesameway・Approxlmately2lsamplesof  
thesugarsolutionsweretakeninster辻econtaiJterSattheendofthenowrateperiodsasimdiated  

samples・   

Beforethesetreatments・SamPlesofapproximately2loftheHblank＝sugarsolutionandthe  
sugatsolutioncontainingthesporesweretakeninster辻econtainersasnon－irradiatedsamples・   

DeterminadonorsuⅣkor5   

AfterheattreatmentatlOOOcforlOmin，anthesampleswereinoculatedintomTGC3）as  
fo止ows．   

Onehundredmlahquotsofeachsamplewereinocul且tedintotenl・51portionsofmTGC，  

except for the non－imdiated sugar solutioninoculatedwith the spores，fbr which theMPN  

methodwasusedwithmTGC．  

1denti丘cationofthestlrvivors   

To examhcsomeprincipalcharacteristics ofbacteriaintheturbidmTGCmedia（exceptfbr  

those丘omtheMPNmethod），0．5mlahquots ofthe turbidmTGCmediawerehoculatedinto  

ISA4），ISaA5），TF2），TSiF2）andTSaF2）、andl・OmlaliquotsoftheturbidmTGCmediawere  
inoculatedintoDTA6，7）andsMA8）bythepour－Platemethod・Anthescmedi且Wereincubatedat  
550c払rlOdays・  

RESULTS ANDJ）ISCUSS10N   

ThenumbersofthemTGCmediawhichbecameturbidareshownin Tablel．  

Inthecaseofthe“blank”sugarsolutionwithnouvirradiation，SeVenmediaoutoflObecime  

turbid，andinthe‖bla皿k＝withirradiationat瓜owratesof500and1701／hroneturbidmedium  

out oflO media was fbundin each case．No mediawere foundin the case ofthe treatment at  

2501仏工．   
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Tablel，DetectionofBacterilwithl．51mTGCMedium  

Conditionsof  Sugarsolut；on  Sugarsolutionwith  
Whadiatiom  （blank）  血espores  

Noi汀adiation  ＋1＊ ＋2雷 ＋3＊ ＋4■ ＋S＊  ≠■  
（亡OntrOl）  ＋6♯   ＋7★  －＊   －≠  ■  

Flowrate；5001／hr  ＋8＊ －＊  ＊  ＊   ■   ＋10霊 ＋11＊ 一事  －＊  睾  
（1xlO4ergsJmmユ）  ＊  ＊  ＊  ＊  ★  ＊  雫  ＊  ＊  ヰ  

Flowrate：2501Jb  ＊  ■  ＊  ヰ  ＊  ＋12♯ ＋13＊ －＊  －＊  一筆  

（2×10‘即gSJmml）  ＊  ＊  ＊  ♯  ★  ヰ  ヰ   ・  ＊  ＊  

Flowrate：1701仲r  ＋9＊  ＊   －＊  一事  ＊  ＋1恒  ＊  ＊   ＊   キ  

（3×10■ergs／mmユ）   †   ＊  ＊  ＊  暮  ＊  ヰ  ■   －＊  ＊  

■ ＋：餌rbid，－：nOtturbid．   
Themediawhichbecame【urbidwerenumberedasinthetable．  

ヰ■TreatedbytheMpNmethod．  

Table2．Identi6cationTesISWiththeTurbidmTGCMedia  
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讐1SeeTablel．  
ヰ2＋；bla亡kening，－：nOblackening．  
■3＋：COlonies，－；nOCOlonies．  

Table3．NumbersofTurbidMedi且ContainingtheBacteriaUsedorSimilafMicroorganlSmS  
OutofTenmTGCMediaTes亡ed  

Su0れ  
condidonso一肌hadiation  

Noi汀adia【ion（control）  2  

Flowrate；5001／hr（1xlO疇ergs／mm2）  1  1  

Flowrate：250仙ー（2xlOヰergs／mml）  0  1  

Flowrate；170りhr（3xlO－ergs／mm壬）  0  1   
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1nthecaseofthesugarsolutioninoculatedwiththespores，imdiationat且owratesof500and  
2501／hrgavetwoturbidmediaoutoflO，andoneturbidmediumoutoflOwasfoundwiththe  
treatmentat1701仙【．   

TheresultsofidentificationtestsareshowninTable2．Themediawhichshowedblackening  
OfISAorTSiF，butnoblackeningofTF，TSaFandlSaA，andgavenocoloniesonDTAand  
SMA，WeremediaNos．4，6，8，10，12and14．ItisconsideredthatNos．4，6and8becameturbid  

duetothegrowthofcontaminatmgmicroorganismsinthesugarthatweresimnartothebacteria  

used（strainNo．24－1），andthatNos．10，12and14became turbiddue tothegrowthofthe  
bac－eriausedorsimd訂dicroorganisms．   

Table3showsthenumbersofmediainwhichmrbiditywasduetothegrowthofthebacteria  

じSedorsimムarmicroorga爪立ms．   

Fromthenumbersofsporespermlestimated丘omTable3andbァtheMPNmethod，UVsur－  

VivalcurvesforthesesporesiTlthesugarsolutionswereobtained（Fig．2）．Inthe“blank”sugar  

（
ぎ
こ
S
J
≡
て
J
コ
S
 
 

0  1  2  3  

〔580  250   170〕  

UV DOSE（ergs／mm2×10‾4）  
【Fl01r Rate；レ′hr】  

Fig・2・UVSurvivalCumesfbrsporesofstrainNo・  

24－1inSugarSoludonafterTreatmentwiththeUVSterilizer  

一△－ ；blank， 1）－：StrムnNo．24－1．   

solutionused，theconcentrationofthesporesofsimilarmicroorganismswas2・23xlO，3／mLAt  

5001／hr且owrate，thisvaluedecrea．sedtol．05xlO．3／ml，andat血eothertwoflowrates，thevalues  

werebelowl，05xlO‾3／ml．   

Onthe otherhaLnd，afterthetreatmentofthesugarsolutioncontainingthesporesata11the  

nowrates（500，250and1701／hr）theconcentrationofsurvivingsporeswasl．05xlO．3／ml，Which  
issmallerthantheoriginal（2．30xlO4／rnl）byafictorofapproximatelylO－7．Thereasonwhy  

thesamevalueswereobtainedatallthe凸owratesisunknown．However，atthefastestnowrate  

（5001／hr）theUVdosewasIxlO4ergs／mm2．DivisionofthelatterbytheDvaluefbruvofthis  

strain（1500ergs／mm2）l）かes6・7，Whichisconsistentwiththedecreaseoftheconcemtrationof   
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thesporestolO－7inthesugarsolution・  

1tseemssafttosaythatat5001／hrnowrate（UVdoseoflxlO4ergs／mm2）theconcentration  

ofthesporesofstrainNo．24－1，OneOfthebacteriacausingO．A．鮎tsourspoilage，Canbereduced  

bァafictoroflO‾7comparedtotheoriかal1evelin45％sugarsolutionbytheuseofacommer－  

cialUVster山王er．Moreover，ithasbeenestablishedbytheauthorstheUVimdiationdecreases  
theheatresistanceofthesporestoone－halfll   

Therefbre，inviewoftheliboratoryresultsl），itisseemsclearthatpriorUVsterJizationof  

sugarsolutionscanbeemployedasacountemeasuretopreventO．A．flatsourspoilageofcanned  

drinkswhichareof［enkepthotinvendingmachinesinJa・Pan．  
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