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ABSTRACT

Theanthocyaninpigmentsinthepackagesof"nama-shibazuke"onthemarketwerestudiedtocomparewith

product(S)"・Theproduct(S)isJapanesesaltedpicklesmadefromvegetablessuchaseggplant(釦必"um

melonsB"aL.)andperillaleaf(Pei"畑〃uIe"e"sBriUonvarbc"叩aDecne)whichwassaltedaccordingtothe

traditionalwayfor20daysbytheauthorsunderthesmall-scaleinOhara,Kyoto・Theanthocyaninsin"nama-

shibazuke"onthemarketwereconstitutedofCyanidin-3,5-diglucoside,Delphinidin-3-(p-coumaryl-L-rhamnosyl-

glucoside)-5-glucoside[Nasunin],Cyanidin-3-(6-p-coumarylglucoside)-5-glucoside[Shisonin],Cyanidin-3-(6-

caffeylglucoside)-5-(6-malonylglucoside)[Caffeylmalonylcyanin],Cyanidin-3-(6-p-coumarylglucoside)-5-(6-ma-

lonylglucoside)[Malonylshisonin]andthreeunknowns.Themajoranthocyaninpigmentin"nama-shibazuke"on

themarketwasnasuninanditscolorwasexceptionallystable.Theseresultswerethesameastheproduct(S).In

addition,thesodiumchloridecontentofvarious"nama-shibazuke"producにdbymakersonthemarketwhich

wereabout4%,andtheresultsofHunter'svalues(L.a.b)andpHshowedthesamevaluesastheproduct(S).It

wasrecognizedthatvarious"nama-shibazuke"onthemarketusedinthisworkhadaqualitythesameasJapanese

traditionalpicklesbysaltedbythetraditionalwayandthematerialsinOhara,Kyoto.

INTRODUCTION

Therearetwotypesof"shibazuke"Japanesepicklesonthemarket,oneiscalled"nama-shibazuke"saltedwith

thetraditionalwayatKyotoandtheotheriscalled"aji-shibazuke"-'whichissoakedagain"nama-shibazuke"with

someseasoningssuchassoysauce,sugarandvinegar.Thevegetablessuchascucumbersmaysometimesbe

addedinit.BothshibazukeatEstuffedintothesmallplasticbagsrespectively・Theyaresterilizedbyheatingat80

X̂during15～20min̂'andthencooledinthecoldwater.Fortheplasticfilm,recentlyitismainsubstanceto

packthepicklesbecausethethermalconductivityissohighcomparedwiththecanandthebottle,Especially,the

sterileconditionatthetemperatureofbelow80℃isadaptedtothefilm"".Thepriceistheleastexpensiveand

thepreservationofthematerialiskeptinagoodstate.

TheauthorshavepreviouslyreportedthatthemainlacticacidbacteriuminshibazukeisLactobacillus

p勉"砲rum,itsactivityduringtheageingprocessfor20dayswasveryimportanttothedeepestmagentacolorand

qualityofshibazuke".Themainorganicacidwaslacticacid,followedbyaceticacid*'.Andthemainanthocyanin

pigmentinshibazukewasindentfiedtobenasunin,usingHPLC-massspectrometry(LC/MS)".

Thispaperreportsthemainanthocyaninin"nama-shibazuke"onthemarketcomparedwiththeproduct(S)

saltedbytheauthorsunderthesmall-scaleinOhara,thenortherndistrictofKyoto,inthetraditionalwayof

making"shibazuke"".
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MATERIALSANDMETHODS

Materialsandpreparationoftheanalyticalsamples

Theshibazukegoodsnamed"nama-shibazuke"onthemarketmadebyvariousmakerswei℃obtainedfrom

departmentstore.Thesesampleswerecutintosmallpieces,20gwasaddedto60mlofcoldwater,andthenthe

mixturewashomogenizedinablenderfor1min.Aftercentrifugeat3000叩.m.for10min,thesupernatantwas

passedthrougha0.45-pmmembranefilterandthefiltratewasusedforanalysis.Fivesampleswereprepared

fromvarious"nama-shibazuke"withthesameprocedure.

Analysiscondition

ThevaluesforL(lightness),aandb(chromaticity)intheHunter'ssystemweredeterminedbyaphotoelectric

colormeter(NipponDenshokuModelND-101DC).ThepHrangewasdeterminedbyapHmeter(TOApHmeter

HM-40S).ThemethodofMoriwascarriedoutontheassayofsodiumchloride.

Fortheanalysisofanthocyaninpigments,ananalyticalhigh-performanceliquidchromato-graphy(HPLC)

systemequippedwimWatersMillenniumTM2020J996photodiodearTaydetectorintherangeof220-700nmwas

used.TheanthocyaninswereseparatedwithanInertsilODS-3column(4.6mmi.dx250mm)at30℃,usingthe

mobilephaseconsistedoftheratioofacetonitrileto0.05%trifluoroaceticacid(TFA)at1I4(v/v)inisocratic

modeataflowrate1.0ml/minwhilemonitoringat525nm.Thefastatombombardmentmassspectroscopy(FAB-

MS)wereobtainedbyJNS-SX102Amodelmassspectroscopy(NipponDenshi)todeterminethemolecular

weightoftheanthocyaninpigmentswithaINHCl-glycerinematrix.Therelativecontentofindividual

anthocyaninsinshibazukeisdefinedas(peakarea)/(peakareaonday0obtainedfromproductS)".

RESULTSANDDISCUSSION

Chemicalcomponentsandcolortone

ThevaluesofpH,sodiumchlorideandcolortone

a・a.b)invariousshibazukeareshowninTable1.Alis

theproductmaturedfor180daysbyAmakerandjust

beforepacking.A2,BandCarepackagesof"nama-

shibazuke"onthemarket.EachamountofpHand

sodiumchloriderangedfrom3.42to3.55and4.19%to

4.31%・Alloftheaandbinthesampleswei℃located

onthered-purplecolorsideinhunter'sdiagrams・There

wasnotgreatdiffei℃neeinthecolortonebetween"nama-

shibazuke"andproductS"．Itwasfoundthatvarious

"nama-shibazuke"onthemarkethavethedeepmagenta

colorwhichresultedfromlowpHtochangethe

anthocyaninpigmentsintoadeepmagentacolor.This

wouldhaveresultedfromthecarbinol-basechangedinto

theflavyliumionthroughtheanhydro-base."

Table1Chemicalcomponentsandcolor
invarious"shibazuke"
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At:Productmaturedfor180daysbyAmaker
(justbeforepacking)

Az:PackagebyAmaker
B:PackagebyAmaker
C:PackagebyAmaker

Identificationoftheanthocyaninsin"nama-shibazuke"onthemarket

HPLCtracesoftheanthocyaninsin"nama-shibazuke"onthemarketisshowninFig.l,whichwasthesameas

theresultofproductsmadebytheauthors.Theanthocyaninswereobservedas11peaksonthechromatogram.

Main8peaksofthemwerenumberedaccordingtotheelutionorder.Itwasconsideredthatthepeak(D
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Fig.1HPLCtracesofanthocyaninsisolatedfrom"nama-shibazuke"onthemarket
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Mainanthocyaninpigmentin"nama-shibazuke"onthemarket

Therelativecontentofpigmentsofthevarious"nama-shibazuke"onthemarketandtheproduct(S)saltedby

theauthorsunderthesmall-scaleinOhara,KyotoisshowninFig.3.Thecontentofthetotalanthocyaninpigments

ofperillaoriginontheproduct(S)werehigherthanthatofthesamplesonthemarket.Thiswascausedonthe
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Fig.2-aMassspectrumofpeak(DwithFAB-LC/MS
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Fig.2-bStructureofdelphinidin-3-(/7-coumaryl-L-rhamnosyl-D-glucoside)-5-glucoside[Nasunin]

tl℃atmentoftheperillaleaves,socalledtheperilla-cover,whichcoveredoverthematerialsofshibazuke-pickles.

Usuallyperilla-coverisremovedjustbeforepacking,buttheauthorsdidnotremoveitfortheproduct(S).

Intheseproducts(Al,A2,BandC),itwasfoundthatthemajoranthocyaninisnasuninandwhichisstablein

"nama-shibazuke"becausealargeproportionofanthocyaninsderivedfromthepeelingsofeggplant.Becausethe

colorofnasuninisintensifiedwhency-3,5-gluandotheranthocyaninssuchasshisonin,caffeylmalonylcyaninand

malonylshisoninfromperillaarecombinedwithnasunin.Thiseffectisknownasintermolecularstackingdueto

hydrophobicbondingbetweenanthocyaninmoietiesandaromaticacidi℃siduesinpoly-acylatedanthocyanin"¥
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Fig.3Relativecontentofvarious"nama-shibazuke"

Thiswillbealsosupposedihroughthaitheeggplantspickleswithoutperillaleavessaltedbytheauthorsdidnot

exhibitamagentacolorevenatthepHof3.4.

Inconclusion,themainanthocyaninpigmentin"nama-shibazuke"onthemarketwasnasunin,whichremained

stable.Itwasrecognizedthatvarious"nama-shibazuke"onthemarketusedinthisworkhadaqualitythesameas

JapanesetraditionalpicklessaltedbythetraditionalwayinOhara,Kyoto.

TheauthorsthankMr.Okuda,M.ofOkudastoreinKyotofortheirhelpbysupplyingmaterialsandwiththe

manufacturingmethodforshibazuke.
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要旨

今日市販されている「袋詰生しば漬」中のアントシアニン色素について、既に著者等が報告した「しば漬SI"
中のアントシアニン色素と比較・検討した。

「しば漬S」は京都大原で行われている伝統的な手法に従い、著者らにより渡けられた日本古来の伝統発酵漬
物であり、ナス(Solanummejb"genaL.)とシソ(Fも城"a伽にscensBrittonvancrisaDecne)をミニプラントで加
日間漬けたものである。

実験の結果、市販の「袋詰生しば漬」中のアントシアニン色素は、シソ由来のシアニジンー3,5-ジグルコシド、
カフェイルマロニルシアニン、シソニン、マロニルシソニン、そしてナス由来のナスニンと、シソ由来の3個の
不明なアントシアニンとで構成されていることが確認された。

また、市販の「袋詰生しば漬」中の主要アントシアニン色素はナスニンであることが判り、その色調は「しば
漬S」中のアントシアニン色素と同様にしば潰中で安定していた。これらの結果は「しば漬S」中のアントシア
ニン色素構成および色調結果と全く同様であった。さらに、本実験に用いた製造業者の異なる幾つかの市販の

｢袋詰生しば漬」の食塩濃度は約4％前後で、PHおよびハンター尺度のL.a.b値のいずれにおいても「しば漬S」
と比較して大きな差異は認められなかった。

すなわち、今回実験に用いた市販の「袋詰生しば波」も京都大原で行われている伝統的な手法および原料を用
いて漬けられており、日本古来の伝統発酵漬物と同じ品質を有していることが認められた。
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