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ThePaciflcblueflntuna(PBT)isahighlyprized

fishindemandallovertheworld.1[)emandfbr

PBThasincreasedsharplyandisbeingfUelledby

advancesincageculturetechnologyofthis

species.2Atpresent,thecagecultureofPBT

dependsentirelyonwi】dcaughtjuveniles,however

thesupplyandavailabilityofwildjuvenileshas

beensteadilydecliningoverthelastfbwdecades

posingseriousproblemsfbrthefUture

sustainabilityofthePBTindustry.3・41norderto

sustainthedevelopmentofthisindustryitis

necessarytoimprovethetechnologiessupPorting

productionofhatcheryrearedseedhngs.Ofm句or

importanceisdevelopmentofartificialdietsfbr

seedlingsthatprovideadequatenutritionfbr

growthanddevelopment.Therefbre,werecently

conductedaseriesofexperimentsinwhichwe

successfUllyfbrmulateddietsfbrjuvenilePBT

usingenzymetreatedHshmeal(EFM).5'6Wehave

alsoshownthatEFMcanbereplacedby20%

soybeanmea1(Biswaseta1.unpublisheddata).

Theseencouragingresultsdroveourlaboratoryto

investigatetheuseofothersoybeanmealproducts

indietsfbrjuveniiePBT.Therefbre,theaimofthis

studywastoverifンwhethersoybeanmeal(SM),

soyaprotelnconcentrates(SPC)orfu】1fatsoybean

mea1(FFS)couldbeusedtopartiallyEFMinthe

dietofjuvenilePBTwithouthamperingtheir

growthperfbrmance.

Materialsandmethods

Fourexperimentaldietswerefbrmulatedusing

EFM;acontroldietinwhichEFMwastheprimary

proteinsourceand30therdietsthatreplaced20(ン6

0ftheEFMinthecontroldietwiththesame

amountofSM,SPCorFFS,respectively(Tablel).

Thesedietswerefbdintriplicateto25dayold

PBT(stockingweightO.49g)toapparentsatiety,6

timesdaily(05:30,08:00,ll:00,14:00,1600and

l8:00h)fbrl2daysundercontinuouslight.Each

oftheexperimenttanks(15m3)wasstockedwith

300juvenilePBTandeachtankwasprovidedwith

側teredseawaterthatwasintroducedataflowrate

of301min-1duringthefbedingtrial.

ThetemperatureandDOoftheexperiment

tankswasmaintainedaround27.5°Cand6.5mgI-1,

respectively.Initialandflnalflshsampleswere

takenfbrcomparisonsofwholebodyproximate

composition.Allsampleswerekeptat-80℃until

analyzed.Datawereanalyzedbyone-wayanalysis

ofvariance
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(ANOVA)usingtheStatisticalPackagefbrthe

SocialSciences(SPSS)programfbrWindows(v.

12.0,Chicago,IL,USA).Datawereexpressedas

themeans士standarderrorofmean(SE)of

triplicates.Whentheねctorwasdetectedtobe

significant,themeansamongthetreatmentswere

comparedusingTukeyうstestofmultiple

comparisonwitha95%1evelofsigniflcance.

Resultsanddiscussion

ThegrowthperfbrmanceofjuvenilePBTfbdthe

fourexperimentaldietsispresentedinTable2.

Finalmeanbodyweightwassigniflcantlyhigherin

PBTfbdthecontroldiet(EFM),simHarfbrPBT

色dtheSPCandSMdietsandlowestinPBTfbd

theFFSdiet.Asimilarstatisticalresponsewas

recordedfbrrelativeweightgain(%)andspeciflc

growthrate(SGR;Table2).

Therewasnosigniflcantdiffbrencebetweenthe

角edintakeofPBTfbdtheEFM,SMorSPCdiets;

howeverfbedintakeontheFSSdietwas

signiflcantlylower.Feedeff玉ciencywasbestin

PBTjuvenilesfbdthecontro1
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Fig.1.ChangesinsurvivalrateofPaciflcbluefin

tuna(PBT)7力z41η ηz♂8071θ1η1α118juvenilefセdthe

diffbrenttestdiets.Dataareexpressedasthemean

oftheresultsofduplicatetanks,andva】ues

indicatemeans±SE(n=2).

diet(EFM)andworstinPBTfbdthe

dietcontainingFFS(Table2).Althoughthe

conditionfactorwassimilaramongthe

experimentalgroups,thesurvivalratefbrPBTfbd

theFFSdietwassignificantlylower(Fig.1).The

wholebodyproximatecompositionofPBT

sampledatthebeginningandendofthefbeding

trialispresentedinTable3,howeveronlydataon

theharvestcompositionofPBThasbeen

compared.Asimilarmoisturecontentwas

observedamongthetreatments,however;hpid

contentwassigniflcantlyhigher(1)<0.05)inPBT

角ddietEFM,SMandSPCthandietFFS.Protein
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Valuesinarawwithdiffヒrentlettersaresigni行cantlydif琵rent(P<0.05).

acidprofile.1L12

contentwassignificantlyhigher(1)<0.05)inPBT

色dtheSPCdietcomparedtoPBTfbdtheother

dietarytreatments.Crudeashcontentwas

significantlylowerinflshfbdtheSPCdiet

comparedwithotherdietarytreatments.

Resuits倉omthisfbedingtrialdemonstrated

thatthem句orityofmeasuredgrowthparameters

weresignificantlylowerinPBTfbdtheFFSdiet

comparedtoPBTrearedontheflshmealcontrol

(EFM)ordietscontaining20%SMorSPC,

respectively.Thereasonsfbrthepoorperfbrmance

ofPBTrearedonthedietcontaining20%FSS

werenotidentifiedinthisstudy,butitcouldbe

relatedtothepresenceofanti-nutritionalfactorsin

FFSwhichmighthaveinhibitedthedigestionand

absorptionofnutrientsoraf驚ctedpalatabHityof

thisdiet.AsimHarobservationwasreportedin

Atlanticsalmonandrainbowtrout.8'100ntheother

hand,thedietscontaining20%SMorSPC

promotedbettergrowthandfbedefflciency.Both

SMandSPCareprocessedindiffbrentwaysusing

specializedproductiontechniques.

Theseprocessingtechniqueshavelikelyremoved

ordeactivatedanti-nutritionalfactorsandor

reducedthelevelofsolublecarbohydratesand

fiberintheseproducts.Inaddition,theprotein

contentofSPCismuchhigherthanthatofSMand

FFSandit

isreportedtohavearelativelybalancedamino

FishfbdontheSPCdiethadthehighestprotein

contentintheircarcass.Encouragingresultswith

survivalandconditionfhctorindicatepotentiaifbr

fUrtherresearchwithproteinsubstitutessuchas

SPCandSMindietsfbrjuvenilePacificbluefin

tuna.
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