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Blackspot bruising of processing 
potatoes during storage 

KazunoriIIIRONAK＾1，ToshihikoITAYAlandKenichiIsHI錮SHTl  

（Recei＼7ed九4a）729，199邑）  

AliSTRACT  

ThechangeinblackspotbruisesusceptibiliLyofpo［atoesduringstorageat］20C  

wasinvestigatedforabout4monthsusiIlgPOtatOChjpprocessingcultivars（Norin  

ichigoandToyoshjro）．Norinichigoand Toyoshiropotatoeshad ahighblackspot  

sltSCeptibility at bothinjfialstorage and sproutil鳩1With Norinichigo being mure  

susceptible to bl；lCkspot than T（）yOShiro．ln addition．the stem end arca of both  

potatoeswasmuchmoresuscepLib］ecoml）arCdwiththeotherareas（middleal－dbud  

en（り．  

T（eyword鳥：1〕rOCeSSj叩pOtatOeS，StOrage，blackspot  

（1960）shoⅥ・ed jtlSt the opposite．As a co11光一  

quence．thepropensitytobruiseordiscolorduring  

SしOragChasycttobeclearZyquantified．  

N（汀inichigoandTo）rOShhコareVer）rpOpu】ar  

andimportantcultivars（Twah11ne．】993；Tokachi  

NogyoKyodoKl】miaiRengokai，1993）forpotato  

chipsinliokkaido．Japarl．1lo＼l√eVer，Lbere was  

liuleinformatioIICOn（：erning changesin the  

hlackspot susceptibility of thpir potatoes duriilR 

StOrage．Thus．this sttldv was conducted to  

investigate any such changes in these two  

cu】tiヽrarSこ  

ItlTrlモIl†、トl＼rl＼l「Tnl巾さ   

Samp】esandtuberstorage  

To）rOShiro and Nuri¶ichigo potatoesⅥreTe  

harvested from the KawanishlDistrict，Obihiro，  

Hokl（aido ollSep．26，1995，and Oct＿11、1g95－  

rcspectiveLy．On harvest day，SamPZes of both  

ⅠⅣTIモ0Ⅰ）rCTION  

Diseolorationofraw potatoes，arlal〕nOrma】  

pllySiolog】Calcondi［iorlWhich o亡CurS Ⅵrhen  

potatoes arebruised，isorle Ofthe mostserious  

alld cost】さ′ PrObl印1Siil仙c potatoindし】淡Ⅰ■y  

（Mondy et al．，1960）．Usually blackspot bruise  

evaluations are most often collducted at harvpest  

in orderしO determine how harvesting and han－  

d］il唱OPeratjollS Or Cu］turalpractiees havein－  

fluellCed this disr）rder．However，SuSCeptibility  

［oblackspotwheIltubersarer七ImOVe（1fromsLor－  

age．particular（ylfthepotatoesare destinedfr）r  

thefreshproducemarket，Shouldalsobeevaluat－  

ed（Dean e亡al，，1993）．Never［heless．vcry few  

rep一∋止S Were follnd oTlblacl（SpOt bmisi工Ig Of  

pcrtatoesduringstor昭e．VnlileSchippers（1971）  

indi亡ated that：bruise susceptibility decreased  

s】州′lyjl】StOra駅，Bo）・d（1951）and 九仙ndycしal．  

lr）epartmeTltOfTliいreSOt】TCeScienctさ，Objhir（）Unj＼′LlrSjLy（）fJl如cuILureandVeLcri［1ary加1edicinc，ObihiTO O紬，  

JAl）AN   
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′1、oyoshjro and Norinjchigo follolVed the sanle  

trendsasjn Fjg．1a；boLhhad ahigherindexat  

initialstorage and aroundinitialsproutil唱（60  

days）．1n themiddle（Fig．3b），both potatoes  

againshowedahjghcrscoreaLinitialsturagearld  

SprOuting（60days）．Furthemore．atthebudend  

（Fig．3c），b、Othpotatoeshadahighervaluealsoat  

iI－itialstorageandsprou［ing（60days）．  

1tESUl．TS  

Fi釘1re2shows⊂hallgeSiTlthe blackspot  

suscentibilitr oi Tugoshiro and Piurinichigu 

potatoesdurillgStOrage．Forbothcultivars，Vis・  

n］1csprouting oぐCurredat60daysingtorage on  

竃11tubers（25ttll〕巳rS）．Atthes〔eIllen〔1（F短」a）．  

theincidence of T（〕yOShiro cultivar was hidlat  

initialstorage．butdecre云Sed ullti135days，then  

iTICreaSed and pだakedat75davs．followed by a  

rapid dec】irte．Norin対1jgo alsollad a higher  

incidence atinitialstorage and sproutrng（60  

daYS）．lnthenlidd］eportion（Fig．2b），Toyoshiro  

andNorjnjehigobothhadahigherincidellCeat  

initialstorage，followdbyadecrease．btltat闘  

days theincidence rea（1hedits maximum peak．  

′rhe data ollthe bud end showed that bJコth  

potatocsals〔lhad a higher jl】CidenctLarOUndirli－  

tialsprouting（6Ddays）（F短．2c）．  

Tablel汗■dicateslllea†1PerCe†ltagCSOfl〕】aclこ－  

SpOti11Cidence overstorage time．As shownin  

tlleはb】e，the blacksputincjdenc仁＼閤Shigher at  

i】1itia】stolⅥgea†1〔1spI‾口utFng（鮒daシ・S）；thesteI】1  

endhadahighsusceptibilitytoblackspotbrui油閥  

COmL）aredwith theothertwoareas（middleand  

budend）；andNorjrlichi騨〕WaSmOreSuSCepLible  

tharlToyoshiro．  

Tab［elMean percentageof bla℃kspBtincidenceof  
twoprocessingp【〉tatOeSQVerSt（）ragePeriod  
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Are上し  

SterreIld htiddle  鋸deIld   

792a   22．丞亡   55．2b  

Cul†ival  

Nnrin－血ign  l、nyn雲h†r（l   

≡㊥1a  45．6b  

代車相川パne；」CllrしIWll7iths之1mCl（一丁tPTarenOtSl餌1jri⊂anr】vdiffe旺nt  

（pく0、05），  

1ごjgしtre3sIlOWS Cha11geSin the blacksl）Ot  

indexduringstorage．Åtlhestemend（Fig．3a），  
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Fig・3 Cha噌eSinblac托SPOSindexofpotatoe5during  
storage 
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slユS已eptibilit〉√．Sawyer（】960）also fou】1d tha土  

varieticsdjfferinblackspQt＄V雪C印t董biliiy．Thoト  

n王OnandⅥrorkman（1987）examineddiげe代nCeS′吏れ  

tlle SuSCeptibility of follr Cultivars（tCenteれni葛1  

Russet’．■L即11biRusset’．‘Rt】S班t Burbank’，and  

■BC92891’），and folユnd that LLemhi王ミusset’and  

lRusset Burbank’are susceptible to blaekspot．  

while‘Cente11nialRu＄吐’aIld▲BC92891’are代弓is－  

tant．7nthetlreSentStudy．therewas、aIsoasig－  

nificant di撒きrenCe（pく0．05）bet耶en the two  

cultivars，With Nnrirlichigo showing∴卑mu洩  

highersusceptibiIitythanToyoshiro（T註bL巳1and  

2）．  

Many iactors influmce the developrnent of 

b】ackspc）tduetobnlising．1mpactdamagedur・  

lngharvestingandhandlingcausesbruisl喝and  

eventually blackspot（Miyamoto，1978a，b；  

Paヽrek，etal．，1985；Skrobacki，etal＿，1989）．Soil  

condition（Potato Marke亡ing Board，1g74），tuber  

tf・mperature（McRaeetal．，197郎aIldfertilization  

（R（）bert et al．，1977、）allplay vitalrolesin the  

developmcElt Of black spC）tin bruis8d putato  

ttlbers．   

lrladditiontotheaboveexterna】factors，the  

rく）1t：Of the biochemi（・alc（1mp（）ment≦臼f tubersis  

iml）8rtaIlt．Browninginpotatoeshasbeencor－  

related with PolypllenO］oxidase（PP8）aetivity  

andしhe c（】nCentrationsprPPOsubstratt…S（M互助・  

eisalldBelitz，1978；Brudzyns‡【iandZ声Wid2ka  

Okoniewska，1979；Stark et alり19郎；九重atheis，  

19871．：Ⅵatheisand Belitz（197畜）concluded也at  

cnzyrrwie brolⅥ了inginpotatoeswascorrelated  

Ⅵ・ith tyrosine turnoヽrer，a parameter Whicb  

depen（1so†ltheconce班ー包七山nsofPPO，tyr鵬1眠，  

chlorogenicacidamd乱SCOrbicacid，ratherthan（）n  

anysi咽Iefactor．Asp13intedoutbyl）eaTlelal・  

t1993），b】ackspot bruisillg 8f potato tubers  

depends on the susceptibility of the tissue to  

m巳Chanicalinjury and jts biockemiぐaユp（）tential  

forpigmentdevelopment．Thus．furth仕rstudIes  

relatedtothephysi、calandbiochemjcalproperti由  

ofpoしatoesduri昭StOrage邑r年代quired・   

Table2ir道icatestlleeffectsofstoragetime，  

餌berarealandcl血ivarontheblackspotindex．．  

Similartothe rest）1tsin Tablel．theblack印Ot  

il－dexwashi妙atinitia】storageandsprouting（6n  

da）r5l，aIld′t奴stemendwasnlOS亡Sl】S澤ptibleto  

bruising．Moreo17er，Norini∈鮎gowa＄mOreSll合 

ceptibIeth如TのyOShiro 

Table2 Me卿 blacksposindex of tw？P叩CeSSi「唱  
POtatOeSOl噌rStO「agePe‖Od  

Storage㌍ri加   

0  7 15 SO 45 6U 75 肌I110125（days）  

1．41acこ1．洒急ぐ1．1ぬぐ1，04亡1．28arl．鵬めl．OIc n．脚（ミ ‖．繊：廿74d  

ATtla  

S一色nl即d Middl巴  3udend  

l．開a   口．37c l．00b  

CuJtjvar  

ゞDrinichユg8  TDyO亜血   

142蓑  n．R2b  

11一組n5i【1ea⊂hr耶＝廟蜘錆IT把Ietterare†】く）一員1掛1if毎鮎雨Iydif良re【1t  

（p＜0．05ト  

DISCUSSION  

Withrespecttocha噸eSinthebruisesusiCep－  

tibilityofpotatoesduringstorage，Mondyetal・  

（196〔りindicatedthatdiscoloratio11aSameaSureC＞f  

bruiBeSuSCeptibiljtyincreasedwithstoragedura・  

tion．However，Schippers（1971）stated that  

bruisesusceptibilitydecreasedslowlyinstorage・  

The fesult ofour expe】′iments（Tableland2）  

revealedthat atthebeginl】ingofstorageandat  

spro扉ing．the bruise乱ISCeptibiljty was higher  

抽anatotherstorageperiods・   

lt has been reported that the stem end of  

tuberswa＄uS，ua11ymoresu獣eptibletoblackspot  

thanthebudend（SawyerandCo11in，1960；Kun，  

ke】andGardTl町1959；Kunkeletalリ1g7軋 The  

sameresultswereobtainedinthcpreserLteXperi－  

ments（Tab】eland2）．  

RegardiTlgthcdifferenceillblackspotsuscep－  

tibility accoding to varieties，many re紀arChers  

have foundlarge differences＿ Workma11（1984）  

reporLe〔lon11clol－eSthatvariedsi卯ifjcantlyin  

－5り  



鋸南碑か抽ぬ■梅＝ゾA勅無感晦り血加涙方血扇毎＝由雄離  51  

The re乱11ts of thisinvestigation stl■Ongly  

SuggeSttheTleedforcautioushandlingofT）OtatO  

tubers followlng StOfage，particularly atinitial  

StOrage andsproutlng，inorderto reduceb］ack  

Sp（〕t．  

C（）yCL一丁SlON  

Norillichigo aIld Toyoshjro potatoeshad a  

highincidenceofblack53pOtbruiseatinjtialst（〕r－  

ageandsprouting（Norinichigobeingmoresus－  

Ceptible），andthestemend ofthep（）tatOeSWaS  

most su虻eptible，fo1lowed by the bud end a】1d  

middle．  
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加工用貯蔵馬鈴薯の皮下異変  

弘中和患】・板谷俊彦1・石橋憲一l  

■帯広育慶大学生物資源科学科  

（北海道帯広市稲田町）  

和 文 摘 要  

農林1号およぴトヨシロの4カ月間の貯蔵実験  

（12uC）を行い，馬蹄琶の度F黒変の推移を検討し  

た。皮下兼愛は，貯蔵初期および萌芽斯こ高く，品  

種間では，トヨシロよりも農林1号の方が，虔【F案  

変になり易かった。きらに、，部位間では′，基部が，  

中央および頂芽部に比べ，皮下親愛感受性が高かっ  

た。  

キーワード：加工用馬鈴薯、貯蔵，皮下窯変  

帝大析報別（1998）：47～父  
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