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EffectofHighPressureonActivityofSomeOxidizingEnzymeS  

YoshioAoyama，MasashiAsakaand Ritsuko Nakanishi  

TheinactivationefFtctsofh短hpressuretl℃atmentOnSOmeOXidizingenzymeswereinvestigated，  

COmpared w；ththermalinactivation．Glucose oxidase and ascorbate oxidase wereinactivated  

irreversiblly a．bo＼′e300MPa and theinactivationlVaS fo1lowed by first－Order reaction．Thc  

activationvolumeofinacLivationoftheseenzymeswasdeterminedfromthepressuredependence  

On Lherateconstants．TyrosinaseandsuperoxidedismutaselVel・eStableagainsthighpressure．  

buttheformerwasthermolabileandthelatterthermostable．Thus，theseenzymesareclassified  

intothreetypes：thermostableandpressure－Stableenzyme（superoxidedismutase），thermolabile  

and pressure－Stable enzyme（tyrosinase）．thermolabile and pressure－labile enzymes（glucose  

O3（idaseandascorbateoxidase）．Thermaltreatmentismoreeffectivethanhighpressuretreatment  

forirreversibleenzymeinactivation．   

Keywo「ds：highpressure，enZyme、inactivation．glucoseoxida，Se，aSCOrbateoxidase，SuPerOXjde  

dismutase．tyrosinase．   

test machine MFP－7000（MitsubishiHeavy  

hdusties、Ltd）．  

2． Methods   

Enzyme activity wa5determinedasfouows  

（4）－（6）：glucoseoxidase，COlorin1細・yWithglu－  

COSeandoJanisidineandI光rOXidase；aSCOrbate  

OXidase，0ⅩygenuPtakebyoxygenelectrode：  

tyrosinase，COlorimetrywithtyrosine：SuPer－  

OXidedismutase，COlorimetrywithxanthine－  

Ⅹanthineoxidase／cytochromec．  

ResuJts and Discuss†on   

Theinactivationcurvesofglucoseoxidase  

andascorbateoxidaseatdifferentpressures  

areshowninFig．1．Theplotindicatesthat  

theinactivatonisfirst－Orderreacdon．Aspres－  

Sureincreases，theinactivation velocity of  

血e栄enZymeSincreases．However，the extra－  

poladon to O min doesnotshowlOO％of  

enzymeacdvity，Showingveryshorttlmetreat－  

ment of pressurization and depressurization 

COuldcauseinactivation oftheenzyme．The   

TTlereSidualenzymeacdvityinfoodprocessing  

SeemStObeoneofthemajorproblems．The  

effectsofhighpressuretreatmentonenzyme  

activitylVeredjfferentamongenzymes（1）－  

（3）．Althoughmanystudjeshaveb圧nPerformd  

abouthydro鮎血genzymes，ihere areonlyfelV  

Studies about the oxidizing enzymes related  

to foodquatity．SoIVeStudiedtheeffects of  

highpressure treatment on the activity of  

SOmeOXidizingenzymes．Theina．ctiva．tion of  

the enzymes wasinvestigated kinetical1y as  

COmpared withtherma．1inact；vation．  

Materials and Methods  

l．Materials   

Theenzymes werepurchased from Wako  

PureChemicallndustrie5，Ltd．andusedwidlOut  

purification：glucose6xidasefromAspergillus  

n如r．ascorbateoxidaseh）mCuCumber，tyrO－  

Sinase frommushroom，SuperO元dedismutase  

from bovheerythrocyte．Highpressuretreat－  

ments were performed with highpressure  



106  

0
0
 
 
別
 
 

（
㌔
）
苫
＞
ニ
U
亡
l
萱
P
ち
巴
 
 

0
 
 
 
－
つ
 
 

0  5  10  15  20  

Time（min）  

0  〇  10  15  20  25    30  

me（汀Iin）  

25  ユ0  

Fjg．1．Inactivationofglucoseoxidase（a）andascorbate  

oxjdase（b）byhighpressuretreatmentat20℃．  
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Fig．2．E汀ectsofhigtlpreSSuret∫eaLmen【OIlt〉▼rOSinase．  

Tablel．EffectsofpressureandlemperatureOn tlleinactivationof  
theoxidizingenzymesand activationvolume（△Ⅴ≠）and  
activationenergy（Ea）  

P50／10m己 T50，ユOma  △Vf  Ea  PTlOh  

（MPa）  （℃） （ml／mol）（kcal／mol）（MPa）  

Glucose oxida＄e  

PIscorbare oxidase 
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ごIThepressure or temperaturelVhich causedloss ofhalf   
Ofthe activityinlOmin．  
h pressureincreaseforLheinactivationequivalenLto   
temperatureincreaseoflO℃，  

pressure treatment（Fig．2），butunstable  

againstheattreatment（da．ta not shown）．  

Superoxide dismutase was sta．ble against  

both highpressure and heat treatment．   

activation volurnes forinactivation of these  

enzymeswere determinedfromthepressure  

dependence upontherateconstants（Table  

I）．Tyrosinase was stable against high  
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These studiesindicate that enzymes are  

classifiedinto three types：1）thermostable  

and pressure－Stable、2）thermolabile and  

pressure－Stable，3）thermolabileandpressure－  

1abile．  
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