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ANewTypeofFlatSourSpoilageof  

CommercialCannedCoffte＊  

AkihikoNAKAYAMAandRiekoSHINYA  

1NTRODUCTION  

lnapreviouspaperl），theauthorsreported血atanewtypeofspouagesimilartonatsour  
spoilage developsincannedcoffeesamplesproducedandkeptheatedinvendingmachinesin  

Japan．Thisspo鮎geischaracterizedby鮎tcane皿ds（noswe11ing）aLdacidcontents・However，in  
contrasttothenatsourspoilageknovrntobecausedbythethermophilicfacultativeanaerobes，  
BaciltussteuotheT7n甲抽sorBacElhsco呼‘hns2）Iitiscausedbythermop旭icobligateanaero－  
bes．  

1nthepreviousstudies，PureCul亡ureswereObtainedfromonlァ150utOf40spo辻edcans，Which  
were f。undafterincubation oflO、800cans ofthecommercialcanneddrinkat550c．Thislow  
ratio（15／40）ofis血tionofthebacteriafromthespo止edcanswasduetodelayintlleisolation  

oftheobligateanaerobes，basedontheconverLtionalviewthatthecausativebacteriaof凸atsour  
spo止agearethermopl瓜cfacultativeanaerobes．  

In this study，With due regard totheprevious丘ndings，anOtherinvestigationwasmade on  

commercialcannedcofftetakenfromlotswhichhadsufferedfromflatsourspo辻age・  

MATERIALS AND METHODS  

Sample50fcannedcof丘e   

Twokindsofcommercialcannedcoffeesamplesweretaken丘omthelotswhichhadsuffered  

from鮎tsourspoilage・AsshowninTablel，thesewereproductspackedondifferentda亡esbythe  

maJlufacturerJ．王achsampleconsistedof20cases（600cans）・   

Incubation test 

Fifteencasesofeachkindwereincubatedat550cand5casesofeacllkindweretestedevery  
tendays．Theremaining5caseswereincubatedatroomtemperatureandtestedafter30days・  

Tablel．Samples鮎edねrincubation  

ManuEicturer  SampleNo．  Contents  Cans  

26  250 g Coffie＊1   8704＊2  30x20  

27  250 g Cof良e  8705  30x20  

りWi【hm此抑d5ugar．  
▲2JapaT）eSe仁Odeforthedareofproduct3on：Fi叫SeCOnd．thirdandfourthnumbeTSShowtheγear．mOnthand   

day，reSpe⊂【ive】y．  

ヰANewTypeofFlatSourSpoilage－7I．  

注 本論文は日本食品衛生学倉の好意により，食品衛生学雑誌・第22着京1号掲載蒜文を転接したものである。   
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ThelevelofvacuumandpHvaluesof40％ofthecansweremeasured．   

Hoeverttheremaining60％ofthecanswasopenedunderaseptlCCOnditionsandthecontents  

weresubjectedtopHmeasurement．Microbiologicaltestswerecarriedoutwhenthecontentshad  
PHvaluesofbelow6．0．Thecontentsofthesecansshoweddeteriorationincolorandnavor．   

Isolationorbacteria丘omspouedcans   

For the detection ofbacteria丘om thespoiledcaJIS．mOdifiednuidthioglyconatemedium  

（mTGC）3），Standardmethodsagar（SMA）4），ironsulnteagar（ISA）5），ironsulfateagarinwhich  
sodium sul＆te was replacedwith sodiumsulfite（ISaA），TF medium（TF）l），TSiFmedium  

（TSiF）1）．TSaFmedium（TSaF）1）anddextrosetryptoneagar（DTA）6・7）wereused．Thecontents  
ofthesponedcanswereinoculatedbァthemethoddescribedinthepreviouspaperl）・mTGCand  
SMAwereincubateda（350cforlOdays・DTAandsMAwereiJICubatedat550cfor5days，and  

the otherswereincubated forlOdays・ThebacteriユWereisolatedf王omthe spoiledcansand  

puriRedbythemethodsdescribedpreviouslyl）exceptforthereplacementofTomy，sanaerobic  
jar8）withaBBLGasPakanaerobicsystem．   

Bio亡hemicalexamination，PreParationofsporesuspcnsionsoftheisolatedbacteria．anddetermina－  

donofDvduesoト血esporesat1200c   

Theseexperhentswerecarriedoutbythemethodsdescribedpreviouslyl）・   

ReductionofsulGteandsじl払te   

Totestforthereductionofsulfiteandsulfitebydleisolates，ISA，ISaA，TF，TSiFandTSaF  

wereused・Thereduction ofsul丘te andsulfitewasjudgedbytheblackeningofthemedia，aS  

describedpreviouslyl）・  

RESULTS AND DISCUSSION   

Incubationtest   

Noswo11encanswerefoundunderanyoftheconditionsofincubation．   
ThepHvaluesandvacut！mlevcIsofnormalcansareshowninTable2・ThepHvaluesofnormal  

cansincubatedat550crangedfrom6■2to6・4，andtheaveragewas6・3・Thoseofnormalcans  

Table2．ValuesofpHandvacuumlevelofnorma】cans  
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（
U
 
O
－
U
 
 

l
 
つ
】
 
つ
J
 
 

つ
一
2
 
つ
【
 
 

′
b
▼
 
′
○
 
′
D
 
 

て
」
一
て
〕
 
▲
ヽ
 
 

′
○
 
′
○
 
′
D
 
 

4
 
っ
J
 
4
 
′
○
 
′
○
 
′
○
 
 

0
ノ
 
2
 
4
 
 

つ
一
つ
J
 
t
」
 
 

4
 
n
ノ
 
8
 
 

3
 
t
J
 
t
」
 
 

55－c  

Roomtemp．  

10  

55〇c  20  

30  

つ
】
 
つ
】
 
つ
】
 
 

′
b
 
′
D
 
′
○
 
 

【
J
 
【
J
 
て
）
 
 

′
b
 
′
b
 
′
0
 
 

A
「
．
4
．
↓
J
 
 

′
b
 
′
0
 
′
○
 
 

2
 
4
 
4
 
 

っ
J
 
t
J
 
っ
J
 
 

4
 
′
b
 
8
 
 

勺
J
 
ユ
ノ
 
っ
J
 
 

0
0
 
0
 
2
 
 

’
J
 
4
 
4
 
 Room【emp．  30  

暮cmHg   



88   

incubatedatroomtemperatureranged丘om6・2to6・4，andtheaveragewas6．4・   

Thevacuumlevelsofnormalcansincubatedat55Ocranged丘om29cmHgto42cm＝g，and  
theaveragewasabout35cmHg・Thoseofnormalcansincubatedatroomtemperaturerangedfrom  
34cmHgto41cmHg，andtheaveragewasabout38cmHg・   

FromTable2，itseemsthatincubationat55OccausedslightdecreasesofpHandvacuumlevel．   
Thenumberofspoiledcansandthespoilagerateofeach sampleてareShowninTable3．No  

SPO辻edcanswerefoundamongthoseincubatedatroomtemperaturefor30days．  

Table3．NurnbersofspoiledcansaTldspoilagerates  

Incubation  

Numberorspoiledcans  Spoilage rate SampleNo．  
Temp．  a  
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Roomtemp．  30  0  0 ％   

Thenumbersofspo辻edcansinSampleNo・26incubatedat550cforlO，20and30dayswere  

12・16aJld12，reSPeCtively・Thespo辻ageratesofthesampleafterlO、20and30dayswere8・0％，  

10．7％aJld8．0％respectively，andthetotalspoilageratewas8・9％・   

ThenumbersofspoiledcansinSampleNo・27incubatedat55OcforlO，20and30dayswere  
5，9and2，reSPeCtively．The spo止ageratesofthesampleafterlO，20and30dayswere3・享％，  

6．0％aLndl．3％，reSPeCtively，andthe【Otalspodageratewas3・6％・   

TheappearanceandthechangeofflavoroEthespoⅡedcontentswerethesameasthosedesc－  

ribedhthepreポou5paPerl）・   

Oncomparmgtheresultsatroomtemperatureandat55Oc，itisclearthatthespodagewas  
causedbythermopl山es．   

Table4showsthepHvaluesandvacuumlevelsofthe・SpOiledcans・ThepHvaluesofthe  
spouedcansrangedfrom5・2to6・0・Thoseofalmostallthespoiledcanswereaboutl・Ounitlower  

than those ofnormalcans・Thevacuumlevelsofthespo辻edcansrangedfrom20cmHgto30  
cmHg・Thelevelsofalmosta11thespoiledcanswereaboutlOcmHglessthanthoseofnormal  

ones・The decrease ofpHvaluesandvacuumlevels ofthespo道edcansiscon5istentwith the  

resultsreportedinthepreviouspaperl）・TtiscLearthatthespodagedecreasesthep＝valueandthe  
vacuumlevelofcannedcor丘e．   

Tsolationofbacteria丘omspoiledcans   

Table5showstheresults ofbac［eriadetection tests ofcoffeefromthespo述edcanswith8  

kindsofmedia，bothat350cand550c・Nobacteriaweredetected丘omanyofthespouedcans  
withmTGC。rSMAhcubatedat350c．。rwithDTA。rSMAincubatedat550c．somebacteria   
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Table4．ValuesofpHandva（uumlevelofspoiledcans  

Sample Dayo［ canNo・Vacuum，p＝  No 
．  bcubユーioIl  
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No． in亡ubユーion  
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’cm封g  

grewinmTGCincubatedat55Oc，eXCePtinthecaseofcanNo・26－2－135・   

BlackeningwasnotobservediJllSaA，TForTSiF・InalmostallcasesofISAandTSiFmedia，  
blackeningwasfound・Thus，itisconsideredthatthebacteriacauslngthesponagearethemo－  

phnic，anaerObicandsulfite－reducing・butnotsulfate－reducing・   

Somespore－fbrmlngObligate anaerobeswereisolated丘om270utOf30spo辻edcansbythe  

methoddescribedinthepreviouspaperl）・These27cansarelistedinTable6・Thecannumbers  
aresimpli6edin this table．A strainwasselectedatrandom丘omisolates ofeachcanandthe  

strainsweregiventhesamenumbersasthecans丘omwhichtheyhadbeenisolated・Twenty－SeVen  

straiれSWereObt益ned．   

Table7shows the results ofincubation ofa11the stTains under the conditionsdescribedin  

Table5．Al1the strainsisolatedwere found tobe the causativebacteriaofthespoilage．From  

Tables5and7，itappearsthatTSiFisbetterthanISAforthegrowthofthecausativebacteriL・   

Thus．promptisolation oftheobligateanaerobesresultedinahighisolationratio（27／30）of  
thecausativebac【eriafromthesponedcansbythemethodsdescribedinthepreviouspaperl）・   
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Table5．Detectionof♭ac【eriafromspoiIedcans  

1n亡ubadon temp．   j50c  
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＊4Bla⊂keningofthemediawasobservedinsomecases，＋：blackened7－：nOtblackened・   
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Table6．Canstrornwhi⊂hs【rainswereisolated  

CanNo．  SimplifiedNo．  CanNo・  Simpl摘edNo．  
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＊1SeeTable5．  
ヰ2SymboIsarethesamea5inTable5．   



92  

Table8．Chara亡teristicsofisolatedstrains  

26－1 26－ 9  26－17  
26－ 3 26－11 26－18  
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Strain No．  

Gram stain   

Acidむom  

glucose  
la⊂tOSe  

salicin  
SuCrOSe   

Production or  
indo】e  

HユS  

Coagdationor  

nlilk   

Digestionor  
albumin  

m（！a【   

Ni【勇te丘om  

nltrate   

Hydrolysisof  

gelatin  

十
一
一
一
 
 

Dlユ。Value  26－9‥17，26－11：2二う  27－8：25  

Characteristicsoftheisolates   

Table8showsthecharacteristicsofthestrAns・AuofthemwereGram・negatNeandproduced  

acids丘omglucosebutnotfromlactose，SuCrOSeOrSalich．Theydidnotproduceindole，butdid  
producehydrogensul丘de・Thetes【sforcoagulationofm辻kdigestionofalbuminandmeat，and  
hydrolysisofgelatinallgavenegativeresults・   

However，theisolatescouldbedividedintotwogroupsasregardstheabnitytoreducenitrate・  

Onegroupcontained24strainswhichreduccdnitrate．Theothercontained3strainswhichdidnot  

reducenitrate．   

TheDvaluesat120Ocofrepresentativestrainsofeachgroupwere17and23，and25，reS－  

pe⊂dvelァ・   

Thesecharacteristicsofthestrainsarethesameasthosefoundhthepreviouspaperl）・   

Thena［sourspo辻ageofthetypereportedinthispaperhasnotbeenknownasyetinJapan．  

SomeprlnCipalcharacterisdcsofthestrains，Which arethermophuic，Obligateanaerobic、SPOre－  

foming・Gram－negadveandhydrogensul丘de－PrOducing，areCOnSis【entwiththoscofDesu拘to－  
maoLlum17＆Pcans・However、thelackofsulfitereductioncapabilitycomplicatestlleidentifica－  

tionofthestrainsbymeansofBergey，sManudofDeterminativeBacteriology（王ighthEdition）．  

Itseemslikelythatthecausativebacteriaonglnatefromthecoffeebeansand／orsugar・Studies  
arecontinumgmourlaboratories．   
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