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SUMMARY   

lnfluenceof mild cookingin wateronthechangesinnucleotidecomposition of some  

Vegetablessuchas Shii－take，French mushroomsandasparagus wereinvestigated・   

Severalkinds of5一－nuCleotidesin the vegetablesincreased rapidlywith the decreas－  

ing of ribonucleic acid（RNA）oradenosine triphosphate（ATP）．Fractions containing  

ribonuclease（RNase）phosphdiesterase（PDase）or phosphomonoesterase（PMase）  

wereisolated fro：n the fresh vegetables by means of DEAE－Cellulosecolumns and  

their activities were examinedin relation to the changesin 5’－nuCleotides．hlthe  

cozISequenCe．it seems reasonable that RNA of Shii－takeis decomposed byits own  

RNase and four kinds of 5’－nuCleotides are accumulated．ATP of French mushrooms  

OraSparaguSis degradedand5’－adenosine monophosphate（5’－AMP）isformed by the  

action of PMase．  

INTROI）UCTION  

Remarkable progress has recently b：en made on the studies of flavorinhancing  

abilities of 5’－nuCleotidesin foods．（Ⅹunlzlaka，1960；Fujita cial，1961a；Honjo eE aZ，  

1963；Shimazono，1964）．Nucleic acid derivatives，particularly 5r－nuCleotides invoIved  

in vegetables and mushrooms were anaiysed with ion exchange chromatography by 

manyinvestigators．（Bergkvist，1958a，b；Morietal，1960；Nakajima et L7l，1961；Fujita  

elal，1961b；Brown，1962；Gregoire et al，1963；Hashida et al，1963；Hashida eial，  

196ヰ）．Shimazono（1964）suggestedthatthenucleotidedistributionpatternsinvegetables  

and mushrooms were different from thosein meat．poultry and fish．5’－AMP and  

5r－uridine monophosphate（5r－UMP）have tx：en found existing mainlyin vegetables  

and mushrooms．Moreover，in caseof Shii－take（Le7tfilltLS edndes，One Of ediblelnuSh－  

rooコ1S pOpularly usedinJapan）．remarkableamounts of5’－gqanOSine monophosphate  

（5’－GMP）．5’－AMP．5●－UMP and 5’－Cytidine monophosphate（5’－CMP）were foundin  

This reportis afullpaper of our presentation at the2ndInternatioJlalCongress of  
Food Scienceatld TechnoIogyheld atWarszawa，Poland，22ndto27th ofAugust．Z966・  

This work was done under cordialglユidance of Prof．Dr．S．Teramoto．Pept・Of  
FermentatioTITechnoIogy，Facu7ty ofEngineeriJ）g，Osaka University）  
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the boiled extract（Nakajima elal，1961；Mourict aL，1965）．Itisrecognized that  

5’－GMP，aSWellas5’－inosinemonophosphate（5’－【MP），isapotentialflavor enhancer．   

Bytheway，theheat treatmentisaimporta71tprOCeSSing stageinfood manufactu－  

res・Therehasbeenhardlyfoundanyreportrelating to thechangeof5，－n11Cleotides  

in vegetablesduringheat processing．  

Inourpreliminayex匹rimentsit was foilnd that thelevels of free5，－nuCleotidesof  

SOme血ushrooms and vegetables became higher dur；ngheatingin water（around50  

to700C）・Free nucleotides were containedinappreciableamountin theoriginalraw  

Samples，and moreover theincreaseof5，－nuCleotidesw由remarkableduringthe heat  

treatment・Wethoughtthat thechangeintheamouIltOf5’－nuCleotidesdurhgheating  

inwater wascausedby theenzymeactions upon RNA or nucleoside polyhosphate．  

Our experlmentS Wereaimed toclarifythese points．   

This paperpresents thedataon thedecomposition of RNAand theaccumulationof  

four kitlds of5′－nuCleotidein Shii－take，and also on the degradation of ATP and the  

formation of5’－AMPin asparagus and Frencb mushrooms during heatingi皿Water．  

光ATERIALS ANl）METf10DS  

Sodium salts of 5’－m止P，5r－GMP，5′－AMP．5’－CMP and5▲－UMP and the enzymes  

5’一nuCleotidase and 3’－nuCleotidas早 Were S心pplied through the courtesy of Takeda  

ChemicalIndustries．Ltd．，Osaka，Japan．Adenosine diphosphate（ADP），ATP，Yea＄t  

RNA and other substances＝related to nucleic acid were obtained from commercial  

SOurCe．   

French mushrooms（Psalllota btspoT・us）and white a＄paraguS Were grOWn for exper－  

imentalpurposesin Toyo FoodInstitute，Kawanishi－Shi．Japan・Fresh Shii－take  

（LentEnus edodes）wasco皿merCially purchased．   

Pl・e？aT・ation of？egetable eヱIracts Fresh vegetables such as French mushrooms．  

Shii－take，and asparagus were cutinto fine slicesand extractedwith hot wateror  

cold perchloric acid．Two procedures were adopted for the preparation・a）Raw  

materialswerehomogenizedandextractedwithcoldlO％－perChloricacidand thentwice  

witllCOld5％－PerChloricacid．Theextractwasneutralizedwith5N－KOH．centrifuged，and  

thesupernatantwassubmittedtochro皿atOgraphicalestimation・Thefiguresobtained  

may represent the free nucleotides present王n the raw materials・b）Finelyslieed  

mateTialswereputintoflaskscontainingwater（about80gforlOgmaterial）previously  

keptatvarioustemperatures＞and the heating was conthued for scheduled period・  

Immediatelyaftertheelapseofgivenperiodofheating．thecontentwasfilteredthrough  

absorbentcotton．Thefiltrateand thecoldperchloric acid－eXtraCt Of theresidue were  

applied on a column for chromatography・   

Nucleic acId estimation Homogenates of thevegetables or mushroo、nS Were fractio－  

natedbySchmidt－Tbannhauserrs procedure，and thephosphoruSCOntentSOftotal－P・  

acidsoluble－P，RNArP，and deoxyribonucleic鱒Cid（DNA）－P fractions wereassayedby  

Fiske－S11bbarow，s method．  

－282－   



Nucleo書Zde estimation Vegetable extracts were fractionated on DowexlX8column  

and theindividualnucleotide was determined according to theprocedureproposedby  

Bergkvist elal．（1954）and modified by Nakaji皿a elLZl（1961）・Thetotalamount of  

5’－nuCleotides or3，－nuCleotides was determined from the phosphoric acidlil光rated by  

5’－OT3’－nuCleotidase，reSpeCtively，aCCOrding tothemethodbyNakajima ctLZl（1963）・   

Estimat；on of en3EynTe aClivilie Activities of RNase and PDase were determined  

accordingtothemethod ofSuharaeEol（1964）．PMaseactivitywasmeasuredbyusing  

p－nitrophenylphosphoricacidas thesubstrateinsteadofbis－p－nitrophenylphosphoric  

acidin PDase determination．Anamount ofprotein was measured by theabsorpt王on  

at280mFLOr by the method ofFolin－Ciocalteu．  

REStTI．TS AND DISCUSSION  

Sカ∫トねお（エぞ乃f∫乃〟∫g加dg∫）ムICreαJg O′占し，川C～βOffd8∫d彬′・如gんgαff”g f乃び¢fgr Finely  

Sliced sarnplesof fresh Shii－take were heatedwith waterfor5minutesat various  

TablelEffect of temperatures on the formation of nucleotides  

in Shii－take（LenlETl＃S edodes）duriIlg heatingin water  

3J－Nucleotide  
〝mol／gdrywt・  

5しNucleotide  
〝mol／gむァwt・  

Heating  

Cold perchloric acid－eXtraCtion  

300C，5min．  

50こC， 〝  

600C， 〝  

700C， 〝  

80JC， 〝  

1000C， 〝  

7
 
7
 
7
 
（
U
 
O
 
（
U
 
6
 
 

9
 
一
4
 
7
 
6
 
g
 
8
 
1
 
 

－
－
1
 
．
d
－
 
6
 
＜
J
 
9
 
．
4
一
 
 

（
・
－
＞
ゝ
し
p
叫
＼
一
〇
∈
エ
 
 

む
P
ニ
£
一
U
⊃
干
、
の
 
 

】
0
－
∪
⊃
0
∈
〇
一
旦
0
－
 
 

Fig．1Formation of5，－n11Cleotides during heatingextraction  
of Shii－take（LcntZnzJS edodes）at700C．   

0：Free5I－nuCZeotidesextractedwithperchloric acid（COld）   
△：5T－Nucleotides extractedwith water atlOOOC for3min．  

－283－   



temperatures・As shownin Tablel．5r－nuCleotides were extractedin the highest  

amountsat600Cand700C．Thefigure for5’－nuCleotidesindicates the totalamount of  

fourkindsof5’－nuCleotide．Greateramount of5，－nuCleotideswasextractedwithwater  

at600Cor700CthanwithwateratlOOOC orwithcold f妃tChloricacid．5′－nuCleotides  

extracted with cold perchloric acid may beconsideredas free nucleotides origihally  

presentin the raw material，therefore，an amOunt Of 5’－nuCleotides thus obtaihedin  

excess of thefree 5’－nuCleotides shows theirincrease of5’－nuCleotidesby and during  

the heathg process．Fig．1Shows theincrease of extracted5’－nuCleotides during  

heatbgat700C over a period of30min．   

Ontheotherhand，theamontsofRNA－phosphorusweremeasuredbeforeandafter  

heating．Fresh Shii－take was sliced andheatedin water graduallyfrom roomtempe－  

rature uptolOOOC，After keeplngatlOOOC for3min，．it wascooled．The solid and  

theextractedliquid werecollected separatelyand subjected to Sch皿idt－Thannhauser’s  

procedure．As shownin Table2，phosphorusof RNA fractioni皿fresh Shii－take was  

decreased nearly by half，aCCOmpanying the decreaseofacid－SOluble fraction・Asa  

result，four kinds of5’－nuCleotides，i．e．5′－AMP．5’－GMP，5′－CMP and 5’一UMP were  

accumu血tedin the boiled extract as givenin Fig．2．Thusit may be possible to  

S匹Culate that RNA of fresllShii－take was decomposed duringbeating process and  

resultedin theincrease of fotlr kinds of 5’－nuCleotides constituting the RNA．The  

Table2 Content of phosphorusinsome fractions of fresh and  

boiled Shii－take  

Pbospborus〝mol／gdrywt・material  

Total   l 
・ ▲l・≒ ■■  ■■‘・ ・‘・  

Fresb   113  74   L  16  

Boiled（hsolid）   87   30   9  

〟 （inliquid）   40  

2．9           l．J  

l   

Composition of eluting solutions 

⑥は 

⑦は 

⑧† a  

⑨ほ 

⑲（ 

①distilled water，  

including sample   

solution   

⑧0．005N－ECOOH  

（診0．02N一三COOH  

（彰0．1N－HCOOE  

◎は a  

50  190  150  
Tube No．  

Fig．2 Chromatogram of boiled extract  

Of Sbii－take（山湘南肌＝必d厄）．   
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probability ofezIZymatic break－downofRNA wasexaminedin thefollowiDgWay・   
FractionatZon pfe713Wme Onepartfre5h Shii－take was hornogenized and extracted  
withfivepartsofdistilledwaterat50Cfor2hrs・2．510fcrudeextractwassaturated  

with ammonium．sulfate．The precipitate wasseparatedbycentrifugation（18500ⅩG）▼  

anddissoIvedinO．01MNa－aCetatebuffer（PH6．0）and dialysedagainstwater forl  

day．Thedialysed solutioncontainingenzymeswasIoadedonacolumn（3×25cm）of  
DEAE－Celluloseequillbratedwitho．01Macetatebuffer・Agradientelutionwascarried  

outwith pH6．Oacetate buffer concentrations from o．01M toO．5M・The effluent  

was collectedinlO mlfractionsandtheenzymeactivitiesandtbeproteincontentswere  

mesuredasdescribedinMaterialsandMethds．Thechromatogram thereofis shownin  
Fig．3．TheRNaseactivitywasfoundin threeelutionpeaks，tWO rna】Orandoneminor・  
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Fig．3 Chromatography of RNase and PMase of Shii－take  

On a DEAE－Celllユlose colu皿．  

－○－○－ RNase（pH4．5）  －△－△－ PDase  

－●－●－ RNase（pH7．5）  －▲－▲－ PMase  

Protein（E280）  

Table3 Purification of RNase of Shii－take  

Specific activity  
（units／mg Protein）  

Pudfication  
Step  

RNase  
（unit＄）  

Filtrate of extract  

Ammonium sulfate 

I）EAE－Cellulose No．1   

Peak A－1   

アeak A－2   

Peak B  

DEAE－Cellulose No．2   

Peak A－1   

Peak A－2   

Peak B  

250，000  

錮，000  

35，047   

2，652   

3，167  

12．507  

1．250   

空，120  

t  
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Fig．4 Heat－Stability of enzymatic  Fig．5 Chromatogram of accumulated  

activies．   

－○－（⊃－ RNase A－l  

一●－●－ RNase B  
－△－△－ PDase  
－▲－▲－ PMase  

6（－nuCleotide through the  

degradationofyeastRNAwith  

RNase A－1．  

071eOf two ma】Or Peaks had an optimalpHof4．5for RNase and the other that of  

7．5．Theformer was designated tentativelyas RNase A－1and thelatter as RNase B．  

The fractioninvoIving RNase A－1hadaPDase activityat pH7．5．PMase act王vity  

WaS Observed h theother effluent separate from RNase．It was designatedas PMase  

C．   

As shownin Table3，purificationofRNasesA－1and Bby rechromatographywith  

DEAE－Cellulose yielded8－and50－fold active preparations，reSPeCtively．The optimal  

COndition for the RNase activity of fraction A－1was found to be at50to700C andin  

the pH range4．O to5．Oin acetate buffer，and that of fraction B to beat60to700C  

in the pH range 7．O to8．Oin tris－am軍nomethane－HClbuffer．OptimalPMaseactivity  

Of fraction C occurred around pH 4．5in acetate buffer，Whileinactivei皿alkaline  

SOlution．RNases A－1and B were rather heat－Stable while PMase C bcame unstable  

at70CCas shownin Fig、4．Itis noteworthy that RNases A－1and B are stillactive  

even around pH6．0．   

Digestion ofRNA Yeast RNA was digestedwith RNase A－1in acetate buffer（pH  

4．5）or with RNase B h Tris－HClbuffer（pH7．5），at37QC for22hrs．Thereaction  

miⅩtureS Were eXtraCtedwith cold perchloricacid，and theextract was purifiedwith  

active carbon．The ethanol－ammOnia effluent was concentratedin vacuo and applied  

On DowexlX8colurrm・A result on digestion with RNase A－1is shownin Fig．5．  

AccuTnulation of four khds of5‘－nuCleotidesi．e．5’－CMP．5’－AMア，5r－UMP and5′－GMP  

WaS Observed clearly．   

CoTISidcT・afions on the foT・11）at；on of5’－7tE／Cleoiides It seems reasonable to consider  

thatin thecaseof heati血g（at tempereature50to70OC，arOund pH6．0）∴RNasesA－1  

and B containedin Shii－take deco：nPOSe Shii－take’s RNA and forrn a mjxture of four  
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kinds of5，－nuCleotidesin the same manner asin autolysis・On the contrary・the  

activityofPMaseCfractionisratherp00randconsiderablyinactivatedbyheat・therefore，  

the5，－nuCleotides above mentioned arenotdeco皿pOSedandremaininaremarkable  

arnount．Whenfinelysliced freshShii－takewasincubatedin TrisbufferatpH8・0・  

remarkable amount of 5・－nuCleotidemiⅩture WaS found probably be皿uSe Of the  

decomposition by RNase Band accumuhtion of5，－nuCleotide due to no effect of  

PMムse C．   

FYenChm＃ShTOOmS Zncl・eaSe‘ゾ5J－AMPdELring h甲tingi77Waler French mushrooms  

was extractedwith cold perchloric acid．Thenucteotidesinperchloricacidextracts  
wereseparatedandanalysedbymeansofaDowexlX8column・Thefractionscompr－  

1Slng the various peaks were pooled andidentified・Fig・6shows the asborption  

】0（）O  

Tube numbers  

Fig．6 Chromatogramofperchloricacid－eXtraCt Of freshmushroom  

（P．bisponLS・）（alargescalecolumn）   

chro皿atOgramat260mfLOftheeffluentfractions・   

Thepeakswereidentifiedasfollows：  

A andB：mixture of bases and nucleosides；D：5，－AMP；E：5’－UMP；  

F：UDPAG；H：ADP；Ⅰ；GDP；］：ATP   

Theresult shows thepre紀nCeOf ADP andATPinprettynoticeableamount・   

Thechangeof 5’－nuCleotidesand related nucleoside polyphosphatesduringheating  

in water wasinvestigatedin thefoILow皿g Way．Sliced mushrooms wereheated at  

various temperatures for theperiod of5min・As showninTable4．thetotalamount  

of5，－nuCleotidewas thehighestat50and700C．Theamount of5’－nuCleotideextracted  

Table4 Effect of temperatures on the formation of nucleotides  

in French mushrooms during heatingin water  

さしNucleotide  
（〝mol／gdTy Wt．）  

5しNⅥCleotide  
（〝mOl／g dry wt．）  

Boiling  
COIldition  

Coldperchloric acid－eXtraCtion  

30TC，5min．  

50亡C， ′′  

70eC， ′′  

100CC， 〝  
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With heated water at 50 0r  

700Cwashigherthan thatof  

cold perchloric acid or boiled 

Water atlOOOC．No．3」nucle－  

Otidewas found．During the  

heating of sliced mushrooms  

at 700C，the amount of 5，－  

nucleotideincreased gradua・  

my during a60min．f妃ri∝l  

as sbownin Fig．7．Frestl  

mushrooms was sliced and  

heatedin watergradual1y up  

tolOOOC■ After keeping at  

lOODCfor3min，itwascooled．  

The solid and the extracted  

liquid were collected separa，  

teiy and analysed by column 

Chromatography．A typical  

Chromatograてn Of the acid－  
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Fig・7 Formation of5，－nuCleotidesduringheating  

extraction of mushrooms at700C，  

○：Free5（－nuCleotides extracted with co】d  

perchloric acid  

△；6l－nuCleotides extractedwith water at  

lOOOC，for5min．  

SOlubleadeninenucleotidesofmushroomsafterheatinglnWaterWaSCOmparedwiththat  

Obtained fro皿an equivalent sample of fresh mushrooms．As a result．both the  

decrease of AI）P and ATP and the 王ncrease of 5，－AMP were observedas shownin  

Table5．Theincreaseofother5’－nuCleotidesexcept5’－AMPwasnegligible．   

Eナほymatic co17S；deT・al；01tS Astheobservedincr飽Sein5しAMPappearedtobebro  

ghtaboutbythe enzy皿atic breakdownof relatedderivatives，enZymaticexperiments  

Were donewith crude extract of mushrooms homogenates・Euymes containedin  

mushrooms which degrade nucleic acid relating substances wereisolated uslng a  

I）EAE－Cellulosecolumn，in the samewayas Shii－take．Purification ofeachfractionof  

RNase，PDaselandPMasebyrechromatographywithDEAE－Celluloseyielded30－，50－，  

and20－foldactivepreparations，reSPeCtively・RNasefractionhadanoptimum tempera・  

tureof600CandpHrangeof7．5tO8．0．Anoptimumcondition forPDasefractionwas  

te皿perature Of 450C and and pⅡrange of 7．5 to 8．0．PMase fraction was most  

activeat40rC and pH range of4．O to5．0．  

Table5 Cha皿geS Of5J－AMP，ADP，and ATPin French mushrooms  

during heating  
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PMasefraction from mushrooms wasincu＿  

batedwith authentic ATP at pH6．0．37OC．  

for60min．After the reaction．the product  

WaS Chromatographed on DowexlX8resin．  

Both the disappearance of ATP and the for－  

mation of ADP and 5’－AMP were observed  

as shown h Fig．8．It seems reasonable to  

COnSider that during the mi1d heati工唱 Of  

mushrooms in mater with a PH of around 

6．0．5r－AMPis formed from ATP by the  

action of PMase containing fraetioJL   

French mushrooms contains appreciable  

amounts of 5’－AMP and 5’－UMP but not  

measurable amoutlt Of 5’－GMP，however．  

Shii－take contains remarkable amou皿tS Of  

0  50  100  150  

TJ♭e（Urnbモrニ  

▲ ♭eforei－1⊂ubく机On  凸ローl即トト亡UboIk相  

Fig．8 Chromatogram ofi5，－AMP and  
related s止bstances formed  

through the degradation of  
authenticATPwithnushrooms’  
Crude enzyme extract・  

5’－GMP．5T－AMP，5’－CMP and 5’－UMP．The  

acid range－enZyme aCtivities of FfenCllmuShrooms are different fro皿thoseof Shii－  

take，and the fact may account for the difference of the distribution pattern of  

5r－nuCleotides between both．   

As？aT4guS Znc，’eaSeOf5’－AMPdLLl・；TZgheall71ginwatel－Slicedわiecesofasparaguswere  

putinto water and heated at various temperatures for5min．As shownin Table6．  

theamountof tota15’－nuCleotides wasfound highestin therangeof50to70二C．Co皿Pa－  

rlng the figures of cold perchloric acid extraction with those of heating at50to700C，  

Table6 Effect of temperatures on the formation of nucleotides  

in asparagus during heating in water 

5しNucleotide  
〝mol／g dry wt．  

3l－Nucleotide  
〝mol／gむywt．  

Heating  

Coldperchloric acid－eXtraCtion  

a7こC，5min．  

50二C， 〝  

600C， 〝  

70qC， 〝  

800C， ′′  

100コC， 〝  
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 Table7 Changes of5，－AMP．ADP，andATPin asparag11S during  

血eating  

Sample   ADP  
ATP  

（触罷業wt．）星    （〝mol／gdrywt．）    （〝皿91／gdrylⅣt．）  
Fresb  【   0．78   0．69   0．94   

；・・・ 0．38  0．28  

・ …・  trace  0．20   
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Table8 Fo皿ation of nucleotidesin the autolysates of asparagus  

atvarious p耳  

theincrease of thelatter was noticed．Chromatographicalanalysisprovedthat5，－  

AMP representedtheincreaseof5’－nuCleotidemixture．Table7shows，thedegradation  

Of ATP and AI）P as we11as the formation of 5’－AMP andits related nucleosides  

and bases during heatingln Water．   

Asparagus homogenates wereincubated at various pHin acetate and Tris－HCI  

buffers at500C for2hrs，As shownin Table8，reinarkable amount of 5’－nuCleotide  

WaS aCCumulatedin the range of pH8to9in Tris－HCIbuffer．The supernatant was  

loaded on a DowexlX8 column and the distribution ofindividual5′－nuCleotide was  

皿eaSured．Each kind of5’－nuCleotides，i．e．5′－GMP．5，－AMP，5’－UMP，and5’－CMP was  

foundi皿 a fairlylarge amount．Whilein sliced asparagus，heatedin water around  

PH6．the breakdown of RNA was hardly found，and there was no moreincrease of  

5’－nuCleotide．   

En2＝ymatic co72SideT－ations Sliced pieces of white asparagus were homogenizedin  

distilled water，and the crude extract was obtained with centrifugation．Enzymes  

related to the degradation of nucleic acid wereisolated from the crude extractin the  

Same Way aS Shii－take．Purification of each fraction ofRNase，PI）ase．and PMase by  

rechromatography with DEAE－Cellulose yieldedlOO－，60－．and80－fold activeprepara－  

tions，reSpeCtively．RNase fraction had an optirnum temperature Of700CandpHrange  

Of7・Oto8・0・Anoptimum condition forPDasefractionYaSte皿peratureOf500Cand  

pHofaround 5．0．PMase fraction was most active at50OC and pH5．0．PDaseand  

PMase were unstableat800C and60つC，reSpeCtively，but RNase was rather stable  

at80OC・PMase fraction degraded ATP which was added exogenously and formedADP  

and5l－AMP successively．  

It may be reasonable toinfer fron the results of enzy血atic study that when  

asparagus homogenateisincubatedin acid range，the accumulationof5’－nuCleotidesis  

hardly found，While．in alkaline range．a remarkable aTnOunt Of four kinds of  

5r－nuCleotidesis accuコ1ulated by the enzymatic decomposition of asparagus RNA・  

When sliced asparagusis heated mildlyin water（around pH6．0），Only5′－AMP  

increases by the degradation of ATP．but the other5′－nuCleotides are not formed  

鹿causetheRNaseis not activein theacid range．   

C♂〝ChLSion ShimazoTlO（1964）divided thedistribution patterns of freenucleotides  
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in vegetablesand mushroomsinto twotyI治Snamely tplanttype’and tautolysate type’・  

The forrrlerlⅣaS SpeCulated to be derived from uridine derivatives aTld ATP，and the  

lattertt）be derived fromRNA，We may summarize●ourresults andconcludethat  

theincrease of5’－nuCleotides during heatingat50－700Cis due to the accerelation of  

the 5r－nuCleotide formation by heatin the same wayas suggested by Shimazonoin  

non－heatedstate．InthecaseofShii－take，fourkindsof5’－nuCleotidesmay be forLned by  

the breakdown ofintracellular RNA byits own RNasein an autolysis．In the case of  

French mushroo皿S and asparagus，5’－AMP may bederived from the degradation of  

intracellular ATPin thepatten belongingtotheplant type．  

要  

5’－グアニル酸（5しGMP）5′－アデニル酸（5’－AMP）など5′－ヌクレオチド類は食品の重要な  

呈味成分であり，5■－GMPはきのこ類，5’－AMPは読葉類，きのこ類にかなり含まれていること  

が知られている．本報はシイタケ，マッシュルーム，アスパラガスなど数麗の読薬類，きのこ類  

の加熱工程でのヌクレオチド組成の変化とその原因について検討したものである．食品中のヌク  

レオチドほ冷時過塩素酸で抽出したものについて，5’－ヌクレオチダーゼを用うる酵素法，または  

DowexlX8によるカラムクロマトグラフィによって定量した．核酸の分解に関連するRibonue・  

lease（RNase），Phosphod；esterase（PDase），Phosphomonoesterase（PMase）の諸活性ほ須原  

民らの方法によって測定した．   

煮出し、すなわち原料を水の中で穏和な条件で加熱しながら抽出すると，原料のリボ縁談ある  

いはアデノシンー3一瞬酸（ATP）の減少に伴なって5’－ヌクレオチドの増加が認められた．これ  

が生の読菜類に含まれている核酸分解酵素系の作用に由来するのではないかとの観点から．シイ  

タケなどの酵素系RNase，PDase，PMaseなどをDEAE一セルロースカラムで分離し，その性質  

をしらべた．その枯果シイタケでは，そのRNaseによってリボ核酸が分解されて，シイタケの  

旨味といわれる5′－GMPなど4覆の5しヌクレオチドを生成すること，マッシュルームやアスパ  

ラガスでは．それらのPMase画分によってATPが分解されて．5r－AMPを生成することがみ  

とめられた．  
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