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ImprovementoffishsauceflavorbyEm7otm77z比76a7io7zL77z

町ozoMoRIMoTo,TetsuroYbsHIwA,KQjiSAKAMoTo，
HirofUmiAKANo巾andYUkihirolsmkAwA

＊＊

VblatilecompoundsofvariouscommercialfIshsauceswerecollectedbyapurge-and-trapmethodand

analyzedbygaschromatography(ＧＣ）andGC-massspectrometlyLAlargeamountofdimethyldisulfide

(ＤＭＤＳ)andthebranchedshort-chainaldehydessuchas2-methylpropanal,２－and3-methylbutanal,with

lowodorthresholdvalues,weredetectedinlka-ishiru（flshsaucemadefYomJapanesecommonsquid

internalorgans).Thesecompoundsincreasedwiththestorageoflka-ishiruandastingingodordeveloped・

TheefYbctsofEzLmZ1izLmハｅ７６ａｒｊｏｍｍｏｎＤＭＤＳａｎｄａｌｄｅｈｙｄｅdevelopmentinlka-ishiruwereexamined、

ThefimgusapparentlydecomposedaldehydesandDMDSinlka-ishiru，andchangedlnostofauthentic

aldehydesintotheircorrespondmgalcoholsandacids・Thelowertheabundanceofthesecompounds,the

moreadesirablearomadevelopedinlka-ishiru・Becausethefreeaminoacidcompositionsdidnotchange

befbreorafterthetreatmentwiththefUngus,itwasfbundtobedesirablefbrtheimprovementoffishsaucｅ

Ｈａｖｏｎ

ＫＥＹＷＯＲＤＳ:fishsauce,ishiru,dimethyldisulfide,volatilealdehydes,Ｅｍ･otmmsp・fimgi,microorganism

ThevoIatileflavoroffbrmentedfishsauceshasbeen

investigated,312andthreedistinctivenotessuchas

ammoniacal,cheesylandmeatyhavebeenreportedto

composehshsaucenavoⅢ3.10Howevemafbwreportson

-thevolatilenavoroffIshsaucesbyheadspacegas

analysishavebeenpublished9''0Ｔｈｅdetailsofthe

volatilesoflka-ishiru,afishsaucemadefi･omJapanese

commonsquidinternalorgansandlwashi-ishiru，a

hshsaucemadefromsaTdinesintheNotodistrictin

Japan,havenotbeenclariiied・AfUllunderstandmgof

thevolatileflavorofJapanesefishsaucesisnecessary

tofaciUtatethemanufacturingofnewtypesofumanu

soupandrelatedproducts

SancedaｅｔａＬ１３ｔｒｉｅｄｔｏｐｒｏｄｕｃｅｆＩｓｈｓａｕｃｅwith

improvedaromaqualityunderanaerobicconditions．

IＮＴＲＯＤＵＣＴＩＯＮ

Traditionally;manykindsofnshsauceshavebeen

-consumedasseasoningsthroughoutsomeAsianand-

Europeancountries・Ｆｒｅｅａｍｍｏａｃｉｄｓ,organlcacids

andpeptidesetc・areprimarilyresponsiblefbrthe

tasteoffishsauce,''２whichisorganolepticallygreater

ｔｈａｎｓｏｙｓａｕｃｅ・Therefbre，seasoningindustriesin

Japanhaveshiftedfbcusfromtraditionalproducts

towardtastierones，inwhichfIshsauceisadded、Ｉｔ

ｍｕｓｔｂｅｐｏｉｎｔｅｄｏｕｔ,howevezthatoneofthechief

diffIｃｕｌｔｉｅｓｉｎｕｓｉｎｇｆＩｓｈｓａｕｃｅｉｓｉｔｓｐｅｃｕｌｉａｒｓｍｅｌｌ

ｗｈｉｃｈｉｓｕｎｆａｍｉｌｉａｒｔｏtheperceptionofmost

Japanese．
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Shimodaetal・l4reportedthattheunpleasantoｄｏｒｏｆ

ｆＩｓｈｓａｕｃｅｗａｓｅｌｉｍｍａｔｅｄｂｙＡｍberliteresincolumn

位eatment・AcompanymJapanhasacquiredmarkets

fbrnshsaucefbrmentedwithsodiumchloride-(ＮａCl）

tolerantbacteria，ａｎｄｔｈｉｓｐｒｏｄｕｃｔｉｓａｉｍｅｄａｔ

ｒｅｄｕｃｉｎｇｔｈｅｐｅｃｕｌｉａｒｓｍｅｌｌａｎｄｔｈｅｄｕｒａｔｉｏｎｏｆ

fbrmentation・Ｉｔｓｔａｓｔｅｉｓ,ｈｏｗｅｖｅＥｍｆｂｒｉｏｒｔｏｔｈａｔｏｆ

ｆｉｓｈｓａｕｃｅｍａｄｅｕｎｄｅｒｔｈｅｕｓｕａｌｆｅｒｍｅｎｔａｔｉｏｎ

conditions≦

RepressionoffishsaucesmellhasneverbeenfUlly

mvestigated・Driedbonito,KtztsⅡo6z4shiinJapanese,is

anshproductfbrmentedwithEz4mtizLmspecies(once

calledASpe7召ｉＪｍｓｇＺα四ｍs）thatsmellsgoodbecause

thisfUnguｓｇｒｅａｔｌｙｃｏｎｔｒｉｂｕｔｅｓｔｏｔｈｅｆｂｒｍａｔｉｏｎｏｆ

ｇｏｏｄＨａｖｏｒｂ

Ｔｈｅｐｕｒｐｏｓｅｏｆｔｈｉｓｓｔｕｄｙｗａｓｔｏｃｏｍｐａｒｅｔｈｅ

ｃｏｍｐｏｓｉｔｉonsofhighlyvolatilecompoundsofｌｓｈｉｒｕ

ｗｉｔｈｔｈｏｓｅｏｆｏｔｈｅｒｆｉｓｈｓａｕｃｅｓｂｙｈｅａｄｓｐａｃｅｇａｓ

ａｎａｌｙｓｉｓ，ａｎｄｔｏｄｅｔｅｒｍｉｎｅｗｈｅｔｈｅｒＥｚ４ｒｏｔｍm

her6arjommplaysaroleintheflavorunprovementof

fishsauce．

usedTwenty-ｍＬｓａｍｐｌｅｏｆｈｓｈｓａｕｃｅｗａｓｓｈａｋｅｎａｔ

２4℃ｆｂｒｌｄａｙＧＦｉｖｅｍＬｏｆｔｈｅｓａｍｐｌｅａｎｄ５０ULof

cyclohexanol（1001JLg/ｍＬ)asaninternalstandardwere

placedinaheadspacesamplingvessel,（４０ｍｍｘ５０

ｍｍｉ...)ｈｅｌｄat30℃fbrlOminandthenpurgedwith

heliuｍｇａｓ(４０ｍL/ｍin),whichwaspassedthrougha

columnpackedwiththemolecularsieve5AandTenax

TAThegasswepttheheadspaceｍｔｏａＴｅｎａｘＴＡｔｒａｐ

(170ｍｍｘ３ｍｍｉ...;６０/８０mesh;２００ｍｇ)ｆｂｒｌＯｍｉｎ、

Toremovemoisture,thetrapwasfUrthersweptwith

heliｕｍｇａｓｆｂｒｌＯｍｉｎ・

Fbrheadspacegasanalyses,twenty-mLsamplewas

placedinffty-mLErlenmeyerflaskwithascrewcap

andshakencontinuouslyat３０℃ｆｂｒ５ｍｉｎ・Two-mL

sampleofgaswastakenfbranalysis．

Gaschromatography(ＧＣ）

SeparationofvolatilesusingcapillaryGCwas

achievedasfbllows：ｔｈｅＴｅｎａｘＴｈｔｒａｐｗａｓｄｉｒｅｃｔｌｙ

connectedwithaninjectionportandheatedat200℃

ｆｂｒｌＯｍｍ・Themethodofconcentratingvolatilesfrom

thetrapincludedtheuseofcryofbcusingbyimmerslng

thefIrsｔｃｏｌｕｍｎｌｏopinliquidnitrogen､AHewlett

PackardHPL589011modelgaschromatographwitha

qameionizationdetector(FＩＤ;220℃）wasusedona

DBWAXfUsedsilicacapinarycolumn(６０ｍ×0.25ｍｍ

i､．.；fIlmthicknessO､25Ｕｍ；』＆WScientific，Folsom，

CA).Columntemperaturewasprogrammedn℃、３５℃

ｔｏ220℃ａｔ４℃/ｍｉｎｗｉｔｈａｎｉｎｉｔｉａｌｈｏｌｄｔｉｍｅｏｆｌＯ

ｍｉn.Thecarrlergaswashelium（1.1ｍL/ｍin)ｗｉｔｈａ

ｓｐｌｉｔｒａｔｉｏｏｆｌ:10.AChromatocorder21（System

lnstruments，Tokyo，Japan）wasusedfbrrelative

quantitativecalculation

HeadspacegasanalyseswereachievedonaG-950

column(coatedwithpolystyreneporouspolymer;４０ｍ

ｘＬ２ｍｍｉ...；Chemicalslnspection＆Testinglnst.，

Tokyo,Japan)attachedtoaShimadzuGC8Amodelgas

chromatographequippedwithanFID・Thecarrlergas

wasmtrogen,andthecolumntemperaturewasl60℃・

Theinjectionanddetectortemperaturewasat220℃・

Analysisofaqueoussampleswasperfbrmedona

columnpackedwithGaskuropack54(２ｍｘ２６ｍｍｉ．

..；GLScience,Tokyo,Japan).Theinstrumentwasa

ＭＡＴＥＲＩＡＬＳＡＮＤＭＥＴＨＯＤＳ

MateriaUs

Manykindsoffishsauceｓｗｅｒｅｃｏｍmercially

availableandstoredat-20℃priortouse．

Ｃｕｌｔｕｒｅｏｆａｍｏｌｄ

ＴｈｅｓｐｅｃｉｅｓｏｆＥⅡｒｏｔｍｍハer6ario7wm（kindly

suppnedbyNmbenCo.,Kawaguchi,Japan)wasgrown

insurfHcecultureat24℃on200mLofmedium

containing2％maltextract(OrientalYbastCo.,Tokyo，

Japan)，３％glucose，0.3％polypepton（WakoPure

ChemicalsCo.，Tokyo，Japan)，ａｎｄＮａＣＬＡｆｔｅｒ２

ｗｅｅｋｓ,themycelialmatswereharvested・Ｏｎｅｇｒａｍｏｆ

ｔｈｅｗｅｔｍｙｃｅｌｉａｌｍａｔｓｗａｓａｄｄｅｄｔｏ２０ｍＬｏｆｌｋａ‐

ishiruwhichwasthenmcubatedonarotaryshakerm

darknessat24℃

Collectionofvolatiles

Ebrcapnlarygaschromatography(ＧＣ),apurge-and

traptechmquedescribedinourpreviouspaper15was



守本・他：Ｅ”0"ｚＺｍｈｃ７６ａが0ｍ加による魚醤油の臭気改善 ３

ShimadzuGC8Amodelgaschromatographequipped

withanFID・Thecarriergaswasnitrogen，andthe

columntemperaturewas200℃．

Fungus-treatedanduntreatedlshirusampleswere

evaluatedforsensoｒｙｑｕａｌｉｔｙｂｙ２４ｕｎｔｒａｉｎｅｄ

Ｊａｐａｎｅｓｅpanelists・Thepairedcomparisontestswere

donetodeterminewhetherthelshirusamples,treated

withandwithoutthefimgus,couldbedistinguished

fromeachotherbasedonanunpleasantfishyflavon

Thejudgesevaluatedeachsampletwice．

Gaschromato獣aphy/massspectrometry(ＧＣ/ＭＳ）

ＴｈｅＧＣ/MSsystemconsistedofaFinniganMAT

Magnummodelmassdetector(ion-traptype)ａｔｔａｃｈｅｄ

ｔｏａＶａｒｉａｎＧＣ－３４００ｇａｓｃｈｒｏｍａｔｏｇｒａｐｈＧＣ

ｃｏｎｄｉｔｉｏｎｓｗｅｒｅｔｈｅｓameasdescribedaboveThe

electronimpactionizationvoltagewas70eVThemass

fnllscanmodewａｓ26-250ａ．ｍ．ｕ､/sec,theelectron

multipliervoltagewasl300V;ａｎｄｔｈｅｉon-trap

manilbldtemperaturewas220℃．

ＲＥＳＵＩｊＴＳＡＮＤＤＩＳＣＵＳＳＩＯＮ

Variousfishsaucescommerciallyavailablewere

analyzedusingthepurge-and-trapmethod・Atotalof

41volatilecompoundswerepositivelyidentified(Table

l).TypicalcapmarygaschromatogramsofIka-ishiru

andlwashi-ishiruareshowninFigLIdentihcationofcompounds

ldentincationswerebasedonstandardmasslibrary

data（Magnumlibrarysearchsystem；ＮＩＳＴｍａｓｓ

ｓｐｅｃｔｒａｄａｔａｂａｓｅ６２２３５ｃｏｍｐｏｕｎｄｓａｎｄｐｒｉｖａｔｅ

ｄａｔａｂａｓｅ７３０ｃｏmpounds),andonRetentionindices､l6

TentativeidentificationsinthecaseofG-950column

analyseswerebasedoncomparisonofretentiontimes

oftheunknownswiththoseofauthenticcompounds．
2０１０

５９１４

３０ 4０

Aldehydedecompositionbyamold

TweｎｔｙｍＬｏｆ２５ｍＭａｑｕｅｏｕｓｓｏｌｕｔｉｏｎｓｏｆ

２－methylpropanal，２－methylbutanal,３－methylbutanal

and2-butanonewaskｅｐｔｍａ５０ｍＬＥｒｌｅｎｍｅｙｅｒＨａｓｋ

ａｎｄｌｇｏｆｗｅｔｍｙCelialmatsofthefUnguswasadded

whichwasculturedinthepresenceof５％NaCLAfter

rotmyshaking,thesamplesolutionwasfilteredwitha

SartoriusMinisartSRP25，（Sartorius，Gottingen，

１０２０３０４０

Retention(ｍin）

Fig.１Typicalgaschromatogramsofvolatnecompounds
---fromlka-ishiru（Ａ）andlwashi-ishiru（Ｂ)．Peak

numberscorrespondtothosenstedinTHblel．

Gottingen，－－

Germany)andllLofthehl位atewassubjectedtoGC

analysis．

ＡｓｓｈｏｗｎｉｎＴａｂｌｅｌ,amountof2-propanone(5)and

2-butanone（９）ｗａｓｈｉｇｈｉｎａｌｌｆｉｓｈｓａｕｃｅｓ・Ｔｈｅ

ａｍｏｕｎｔｓｏｆ２－ｍｅｔｈｙｌｐｒｏｐａｎａｌ（４），２－ａｎｄ３‐

methylbutanal（10,11）weresubstantiallyhigh，and

2-furanmethanol（４１）seemedtobeaspecific

compoundlargelyfbrmedinIka-ishiru・Ａｌｌｓａｍｐｌｅｓ

ｗｅｒｅｆｂｕｎｄｔｏｈａｖｅｉｎｄｉｖidualcharacteristics、Ｔｈｅ

ｐｒｏｄｕｃｔｏｆＭｃｏｍｐａｎｙｓｈｏｗｅｄａｓｐｅcｉｆＩｃａｌｌｙｌａｒｇｅ

ａｍｏｕｎｔｏｆｅｔｈａｎｏｌ（１４)．Ａｌｄｅｈｙｄｅｓｓｕｃｈａｓ

ｂｅｎｚａｌｄｅｈｙｄｅ（40）ａｎｄ（Ｅ)-2-methyl-2-butenal（23）

Ａｍｉｎｏａｃｉｄｃｏｍｐｏｎｅｎｔｓ

Ｔｈｅｆｒｅｅａｍｍｏacidcompositionswereanalyzedonａ

ＪＥＯＬＪＬＣ－３００ｓｙｓｔｅｍａｍｉｎｏａｃｉｄａｎａlyzerusingthe

mnhydrinmethod．

Sensoryevaluation

FivehundredmLofeachlshiruwasstatically

mcubaｔｅｄｗｉｔｈｌ２ｇｏｆｍｙｃｅｌｉａｌｍａｔｓｏｆＥｕｒｏtium

herbariorumat25℃ｆｂｒ３ｄａｙｓ,andthenflltrated．
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TablelQuantitativevaluesofvolatnecompoundsmvariousfishsauces
Ａ正arFtiom

KoreaTｋｎ－

Ｂｈｉｎｌ

Iwashi- ＶｉｅｍｎｍPeakCompoundname
no．ｂｖｄｎ＝ ｈｉｒｕＭ ０

Aldehyde

EHl職}pro…
２－Propenal
Butanal

2-Methylbutanal
３.Methylbutanal
(m-2-methyl-2-butenal

H雛ｉｆ;l2-buten・l
Furfnral

Benzaldehyde
Alcohols

２－Propanol
Ethanol

2Butanol

a：Ｈｆ:H:沼_Propano1
1-Butanol

l-Penten-3-ol

２－Methyl-1-butanol
3-Methyl-1-butanol
l-Pentanol

２－FuIEnmethnnol
Ketones

２－Ｐｍｏｐａｎｏｎｅ
ＺＢｕｔａｎｏｎｅ

３.Methyl-2-butanone
２－Pentanone

2,3-Butanedione

3二M溌繊Rii2:RH：
Miscellaneouscompounds

Pentane

Dimethylsulnde
Ethylacetate
Acetonitrile

Methylbenzene
Dimethyldisullide
L-Limonene

Pyrazine

i繍雲鰯i謡ｉｎ`。

８
４
２
７
７
６
２
２
１
７

０
ｄ
０
Ｄ
Ｄ
Ｄ
０
０
Ｄ
０
Ｄ

０
，
０
０
０
０
０
０
０
０
０

0.23

７．６７

０２０

０．０１

６．５７
５．９６

１．３０

０．１０

０．２６

ｑ2９

０．７７

０１４

１２．５５

０．０１

０．１５

０．２７

０．２６
０．０４

０６９０，

０．０１

7.92

24.85

860

０．４９

０.Ｏ１

ｑｌｌ

ｎｄ

Ｏ､１５

００７

ｑＯ６

０２４
ｑＯ９

０．０３

０．４４

，．

００４

０．０２

０．０４

０．１８

４
８
６
２
８
６
１
１
２
６

１
４
０
４
５
０
０
０
０
３

Ｏ
Ｌ
０
粒
Ｌ
ｏ
ｏ
ｏ
０
Ｏ
Ｏ

３
４
６
７
０
１
３
７
９
９
０
３
４
９
１
４
５
６
０
１
３
１
５
９
２
５
６
８
５
１
２
８
７
０
２
８
２
４
６
７

１
１
２
２
２
３
４
１
１
１
２
２
２
２
３
３
３
４

１
１
１
１
３

１
２
２
２
３
３
３
３

０．０６

１．３７

０．０９

０．０２

０．６４

０．３７

０．１９

０．０１

０．０２

０．０９

０．１３

０．４３

８５６
０．０７

１．１４

０．１５

０．２２

０．７２

１．０８ｂ

０．０２

０．４０

１２，９

２．２６

０．２３

０．０９

０．０４

，．

０．０３

０．０４

０３２

０．０９

０．０３

０．０４

０.Ｏ２

ｎｄ

ｎｄ

ＯＯ１

ｎｄ

ｎｄ
ＯＯ１

０
０
２
８
６
６
２
９

２
８
ｄ
０
Ｂ
４
Ｄ
ｄ
ｄ
Ｄ
０

０
２
ｎ
０
３
１
０
ｎ
ｎ
０
０

ｗ
“
曲
、
調
叫
、
、
狸
皿
妬

●
●
●
□
●
ｑ
■
●
●
●
●

０
１
０
０
２
０
０
０
０
０
０

６
０
８
８

ｄ
５
６
８
ｄ
ｄ
０
ｄ

ｎ
１
０
０
ｎ
ｎ
０
ｎ

０１

０．１５

2667.34
０．３１

０．５８

０．１２

０．０８

０．９８

ｏ５３ｂ

0．７５

１９．０５

０．１９

１．５６

０．０１

０１０

０．２１

０．３６ｂ

1５４．７２

１７７．３１

０．９９

８．９１

１．０１

３．５９

４．４７

ａ８０ｂ

n．

0.18

0.04

0.07

0.37

0.02

0.05

0.10

“
四
ｍ
ｍ
ｄ
“
ｄ
ｄ
５
２
ｄ
Ｏ
１
ｄ
ｄ
０
ｄ
ｄ
ｄ

４
１
３
１
２

６
５
０
０
ｎ
ｏ
ｎ
ｎ
０
２
ｎ
０
０
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ﾛArearatiodefinedasthepeakareaoffishsaucevolatilestandardizedusinginternalstandardpeakarea・
bArearatioof2methyl-1-butanolplus3-methyl-1-butanoL
tr(trace)representsconcentmtionsoflessthan0.01.
n．(notdetected)representscompoundsnotdetected．

weredetectedmnshsauceandfishpaste17

Thebranchedshort-chainaldehydesareconsidered

tocauseunpleasantomdationflavormfbods､l8These

aldehydeswithunpleasa､todorscouldhavecertainly

contributedtotheoverallodoroffishsaucedueto

theirlowthresholdvalues・l02-Methylpropanal(4)ａｎｄ

2‐and3-methylbutanal（10,11）hadodorthresholｄ

ｖａｌｕｅｓｒａｎｇｉｎｇｆｒｏｍ２２４ｔｏ４0.7ppbinair19and

contributedtothefbrmationofmaltyodordefbcts､20

2-Methylpropanal(4)and3-methylbutanal（11）were

responsiblefbrthemostmtenseodorantsofripened

anchovies,21and3-methylbutanal（11）wastypicalof

salt-fbrmentedanchovies・理

Ｔｈｅａｍｏｕｎｔｓｏｆ２－ｍｅｔｈｙｌｐｒｏｐａｎａｌ（４），２‐and

3-methylbutanal（10,11）inlka-ishirusampleswere

analyzedsimplybyrepeatedheadspacegasanalyses

reusingaG-950columnFigure2-Bshowsatypical

gaschromatogramobtainedfbrlka-ishiruwhicｈｗａｓ

shakeｎａｔ２４℃・Especiallmlevelsofaldehydesand

dimethyldisuliide(ＤＭＤＳ)(2)werenotablyincreased・

Astimepassedlka-ishirureleasedunpleasantand

irritantodors・Ｉｎｔｈｅｃａｓｅｏｆｌｗａｓｈｉ－ｉｓｈｉｒｕ，sucha

remarkablechangeinGCprofIlewasnotobserved

(dataunpublished)．TheadditionofEwotizmz

he76Qriorzmztoshakenlka-ishiruproducedagood

resultinnavor・Ｔｈｅｆｎｎｇｕｓｗａｓｑｕｉｔｅｔｏｌｅｒａｎｔｏｆ

ｄｒｙnessandhigherNaClconcentrationｓｂｕｔｃｏｕｌｄｎｏｔ

ｇｒowinamediumcontainingmorethanl5％・Because

lka-ishirucontained26､８％salt，theefTectofits

concentrationinｃｕｌｔｉｖａｔｉｏｎｏｆｔｈｅｆＵｎｇｕｓｏｎｔｈｅ

ａｂｉｌｉｔｙｔｏｉｍｐｒｏｖｅｔｈｅｆｌａｖｏｒｏｆＩｋａ－ｉｓｈｉｒｕwas

mvestigatedmmoredetal

Asshｏｗｎ(Ｔａｂｌｅ２ａｎｄＦｉｇ２),Ika-ishiruwithoutthe

mycelialmatshadaconsiderablyhigheramountof

aldehydes,suchas2-methylpropanal（４）ａｎｄ２‐and

3-methylbutanal（10,11),ａｎｄＤＭＤＳ（２）whichｗｅｒｅ
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supposedtoberesponsiblefbrtheunpleasantodoIK

Shimodaetal・'０reportedｔｈａｔＤＭＤＳｃｏｕｌｄｂｅｏｎｅｏｆ

ｔｈｅｍｏｓｔｐｏｔentcontributorstofishsauceodo正Ika‐

ishirutreatedwiththemycelialmats，however，

producedgoodresults､Thehighertheconcentrations

ofNaClfbrcultivation，ｔｈｅｌｏｗｅｒｔｈｅａｂｕｎｄａｎｃｅｏｆ

ａｌｄｅｈｙｄｅｓａｎｄＤＭＤＳａｎｄｔｈｅｍｏreadesirablearoma

developedorganoleptically

Thebranchedshort-chainaldehydesmighthave

beenderivedfromenzymatictransaminationfbllowed

byoxidativedecarbo可lation､２３Ｉｎｔｈｅｃａｓｅｏｆｍｕｉｕｏ

ｆｏｒｍａｔｉｏｎｏｆ２－ｍｅｔｈｙｌｂｕｔａｎａｌ，leucineisfirst

transaminatedtothecorrespondingQ-ketoaci｡,ｗｈｉｃｈ

ｍａｙｔｈｅｎｂｅｏｘｉｄａｔｉｖｅｌｙｄｅｃａｒboxylatedtothe

aldehyde・Asfbrthemechanismofilzuit７℃fbrmation

ofthesealdehydes,theyaremostlikelyfbrmedfrom

Fig.２HeadspacegasanalysisofⅢa-ishjrutreatedwithEumtjumtransaminatedtothecorresponding〔
ノhe市Ｑｒｍｍｍ・SamplesareasfbUows:Ａ(ALOtime);Ｂ(After3
daysofsha]dng);Ｃ,DandE(After3daysincubationwiththemayｔｈｅｎｂｅｏｘｉｄａｔｉｖｅｌｙｄｅｃａｒｂ
ｆＵｎｇｕｓｃulturedinthepresenceofO,５，ａｎｄ10％NaCI，aldehydeAsfbrthemechanismofi
respectively).Peaknumbersare:１(Ethanol);２(2-Propanone)；

８(2-Methylpropanal);４(2-Butanone);５(3-Methylbutanal);６ofthesealdehydes,theyaremostli］
（2Methylbutanal);７(Dimethyldisulhde)．

Table2Changesinpeakarea(relativetoanmtemalstandard)ofvolatUecompounds
innKa-ishirusamplestreatedanduntreatedwiｔｈＥ皿ｍｔｍｍｈｅＪ６ｃｒｉｏｒｚｍｚ

●_“

BefblCincubation

Fresh。

PｅａｋＣｏｍｐｏｕｎｄｎａｍｅ
ｎｑｂｙｃｌａｓｓ Unt正ate。Untrpnh②。

Aldehydes
Propanal
２－Methylpmpana」
２－Pmpenal
Butanal

2-Methylbutanal
3-Methylbutanal
（Ｅ)-2-methyl-2-butenal
Heptanal
３－Ｍethyl-2-butenal
Furfilral

Benzaldehyde
A1cohols

ZPropanol
Ethanol
２－Ｂｕｔａｎｏｌ

ｌ－Ｐｍｐａｎｏｌ
２－Methyl-1-propanol
l-Butanol

l-PentenC3っ１

２－MethyL1-butanol
３－Methyl-1-butanol
l-Pentanol

-~２－ＦｕｎＹＰａｎｍｅｔｈａｎｏｌ￣
Ketones

２－Propanone
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３－Methyl-2-butanone
２－Ｐｅｎｔａｎｏｎｅ

2,3-Butanedione

;二M識Ｉ識RR:H:Hも
Miscellaneouscompounds
Dimethylsulfide
Ethylacetate
Acetonitrile

Methylbenzene
DimethyldiSulnde
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oArearatiodennedasthepeakareaoffishsaucevolatilestandardizedusinginternalstandardpeakarea・
bSamplewereshakenat24℃fbrldaycFreshsampleopenedjustpriortoanalysis・
dSamplereciprocanyshakenat24℃ｆｂｒｌｗｋ・oJSamplestreatedwithmycelialmatsofEurotiumherbariorumculture。m
thepresenceof5andlO96NaCl,respectivelyLgArearatioof2-methyl-1-butanolplus3-methyl-1-butanoL
tr(trace)representsconcentrationsoflessthanO・ＯＬｎｄ(notdetected)representscompoundsnotdetected．
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丘eeammoacidsbyStreckerdegradati0,.21.24

Ifsquidenzymesandmicroorgamsmscontributedto

thefbrmationofthesealdehydes,itisimpossiblethat

thesecouldbenewlyproducedinthermallytreated

fIshsauce、TriquiandReineccius25concludedthat

mlcroorgan1smsplayaminorrolemthedevelopment

ofthecharacteristicnavorofripenedanchovies・Ｔｈｅ

ａｄｄｉｔｉｏｎｏｆｍｙｃｅｌｉａｌｍａｔｓｔｏIka-ishiruwould

decomposethealdehydes，ｓｏｔｈｅｙｓｈｏｕｌｄｎｏｔｂｅ

ｐｒｅｓｅｎｔｍｉｔ・

Commercianyavailablelka-ishiruwassupposedto

bethermallytreatedWhenthefishsaucetreatedat

lO0℃ｆｂｒｌ５ｍｉｎｗａｓｓｈａｋｅｎａｔ２４℃ｆｂｒｌｄａｙｉｔｈｅ

ａｍｏｕｎｔｓｏｆ２－ｍｅｔｈｙｌｐｒｏｐａｎａｌａｎｄ２‐and

3-methylbutanalweremcreased（Fig.３－Ｂ)．These

resultssuggestthatthealdeｈｙｄｅｓｗｅｒｅｎｏｔｆｂｒｍｅｄ

ｅｎｚｙｍａｔｉｃａｎｙｂｕｔｔｈｒｏｕｇｈａｎｏｔｈｅｒｆｏｒｍａｔｉｏｎ

ｍｅｃｈanism、TheadditionoflivingmatsofEzL7ｏｔｍｍ

ﾉbel96ariorzmzcouldrepressthefbrmationofaldehydes，

buttheautoclavedmatsdidnotshowanydepression

effbct(Ｆｉｇ３－Ｃａｎｄ３－Ｄ).Thesefactsmdicatethatthe

livingｆｕｎｇｕｓｉｔｓｅｌｆｐｌａｙｓａｎｉｍｐｏｒｔａｎｔｒｏlｅｉｎ

repressionoftheproductionofunpleasantodorandits

decomposition,ａｎｄsomemetabolitesfromEurotizmz

sp.，suchasflavoglaucinanditsderivatives,26didnot

contributetotheimprovementofflavoⅢ

Purge-and-trapdata(Table２)showthatthealcohols，

2-methylpropanoland2‐and3-methylbutanol,with

respectivetoodorthresholdvaluesof83２，２２９，ａｎｄ

44.7ppb,l9wereinhighabundanceinsamplestreated

withthefnngus、Ｔｈｅａｍｏｕｎｔｏｆａｌｄｅｈｙｄｅｓ，onthe

contrary；apparentlydecreased・Ｔｈｅｓｅｄａｔａｓｕｇｇｅｓｔ

ｔｈａｔｔｈｅｆＵｎｇｕｓｃｏｕｌｄｃｈａｎｇｅａｌｄｅｈｙｄｅｓｔｏｔｈｅ

ｃｏｒｒｅｓpondingalcoholsandacids、Ｉ、ｓｐｉｔｅｏｆｔｈｅ

ｇｒｅａｔｅｒａｍｏｕｎｔｓ，ｔｈｅａｌｃｏｈｏｌｓｍｉｇｈｔｎｏｔｈａｖｅａｎ

ｉｍｐａｃｔｏｎｆＩｓｈｓａｕｃｅｎａｖｏｒｂｅｃａｕｓｅｏｆｔｈｅｉrhigh

thresholdsandlowvolatilities・Irrespectiveoffresh

anddeterioratedsamples,thefimgusyieldeddesirable

resulｔｓｉｎｔｅｒｍｓｏｆａｐｌｅａｓａｎｔｆｌａｖｏｒ・Inthe

deterioratedsample,alargeamountoftheunknown

compound（ｐｅａｋｎｏ３８）wasfbrmedbyincubation

withthefUngus・ＩｔｍｕｓｔｂｅｃｌａｒｉｆＩｅｄｗｈｅｔｈｅｒｔｈｉｓ

ｕｎknownhasanimmediateconnectionwiththeflavor

improvement．

Table3Changesmtheamountsofvolatnecomponentin
lka-ishirusamplestreatedwithEmmZmmheめａｒｊｏｍｍ

ｌ
ｃ ｄ

ａ ｃ
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ａ ｃ
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２
３
３
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75.1

的
０
０

１

８．１

’２３．９

６３．４

100

０

０

9.4

57.6

31.8

100 9６９５．４

･Abundanceshowniｎ％・

bNotmeasured．

Table4Sensolyevaluationofunpleasantfishyflavorin
fimgus-treatedanduntreatedlshirusamples

UnDにaSantodor

Sample -１ 0 ＋１Fig.３Headspacegasan2dysisofma-ishiruheatedandtmeatedwith
E必ｒ０ｔｍｍハｅｒ６Ｃｒｊｏｒｕｍ・Samplesareasfollows：Ａ
（Immediatebafterheatmg);Ｂ(AIterldayofsh2Ldn□;Ｃ
（Afterld2Vofincubationwiththeljvingfim3｣s);Ｄ(Afterl
dayofincubationwiththeautoclavedfimgus).Peaknumbers
corTespondtothoseshownmFi9．２．

Ika-iShiru

lwashi-ishiTu

l８ａ

ｌ９Ｑ

５
４

１
１

-1:Untreatedsample＜fimgus-treatedsample
O:Untreatedsample＝fimgus-treatedsample
＋１:Untreatedsample＞fimgus-tTeatedsample、
aSignificantlydifYbrentat5％level(ｐ＜0.05)．
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nshsauceiscorrelatedwithaminoacids・'２Therefbre，

Ｅｚｗｔｍｍｓｐ・wasfbundtobeadesirablefUngus、

Clarificationofthemechanismproducingaldehydes

responsiblefbrtheunpleasantodorandtheoverall

odorofIka-ishiruisundermvestigation．

Table5FreeammoacidcompositionsofIshirubefbreand
afterthetreatｍｅｎｔｗｉｔｈＥ必”tiumハer6mforzLm

（Ing/100ｍL）

Iwashi-iRhinI Ika-iRhiTUJ

AminoacidUntreatedTreatedaUntreatedTreated畠
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８３０
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(和文要旨）ＥⅡmtjzLmハer6a㎡o7zmzによる魚醤油の臭気改善

守本京三・吉和哲朗・坂本宏司・赤野裕文＊・石川行弘*＊

＊㈱中埜酢店中埜中央研究所＊*鳥取大学地域科学部

市販魚醤油の揮発性成分をパージ・トラップ法で捕集し，キャピラリーＧＣ及びＧＣ－ＭＳ分析した。主にスルメイ

カの内臓を原料としたイカイシルからは，匂い閾値の低い分岐短鎖アルデヒドおよびdimethyldisulfide(DMDS)が

多く検出された。イシルの貯蔵に伴って，これらの成分は増加し,刺激臭が増した。そこで，イカイシルのアルデヒ

ド及びＤＭＤＳの生成に及ぼすEmmtizmzﾉieゐα元ｏ７･zmz菌体処理の効果を調べた。処理によってアルデヒドが顕著に

減少し、ＤＭＤＳも減少した。そして．これらの成分の量が少ないほど，イカイシルの刺激的な不快臭は減少した。

菌体は大部分のアルデヒドを相当するアルコールと酸に変換した。処理の前後でイカイシルの遊離アミノ酸組成が変

わらないので，魚醤油の臭気を改善する方法としてEzLmtizmz菌体処理が有用な方法であることが分かった。


