
Compαrisonof廿heαppαren廿diges廿ib龍i呼coe価cien骨 αmongreplicdes

αnddi督eren廿s廿ockhgdens龍yinredseαbreαm,Pαg'usmα ∫or

Am(】lK.BiswGs*,M(〕nGbuSeOk(コ

(FishNu†ri†iOn・FOOdS(〕fe†y・FOOdPrOcessingGrOup)

FisheriesLQbOrG†Ory,KinkiUniversi†y;

*ns
_akb@nara.kindai.ac.jp

Theapparentdigestibilhycoefficient(ADC)is

animportanttooltoinvestigatethedigestibilhy

per癒 ㎜anceof飾odhgredientsusedin

aquacu虻ure.Thestudiesdealingwhhthe

digestibilityarescarceinredseabream1)ogγzム ㌢

〃7(〃りr,aspeciesofgreatinteresthlJapan

becauseofhsmu娩)urposeuse1.HoweveLa

lotofstudieshavebeenconductedinother

speciesusingmorethanonereplicate貴)r

eachtreatment23.However,旋isnecessaryto

investigatewhetherasingletankissufficientto

getreliablemeasurementsR)reachtreatment

becausethearrangementofmorereplicatesis

di伍cuhnsomeshuations.

Inthedigestibilhyexperiment,fishwere

albwedtoacclimatizetotheallocateddietary

treatmentse虻heroneweek340rtwoweeksl5

andotherswereacclimatedmorethantwo

week♂.However,thereisnosufflcient

in飾 ㎜atbnontheefにctofacciimationperbd

onthedigestibilhyper食)rmance.Asmuchas

weareaware,thereisnoin食)rmationehheron

thevariationsintheADCamongthereplicates

ofatreatmentindif免renttimecourse,oron

theefR)ctofsk)ckingdenshyontheADCof

dif素)rentnutrientsinredseabream.There食)re,

theseareasarerequ廿edtobehvestigated・

Mαferiαlsαndme管hods

Aboutl20juvenileredseabream(mean

weight=20g)oftheselectedstrainwere

obtainedf卜omtheFishNurseryCenterof

KinkiUnivershy,UragamLJapanand

distributedamongthree400-lconicalbottom

shapedtanks食)racclimation.Afler

condhioningfbroneweek,thestockingdens虻y

wasreducedto35fish(meanweight=26.5g)

pertank.Thesetankswereused貴)r色cal

colkうction.Thephotoperiodinalltankswasset

tol2-hlight:12-hdark.丑1nksweresupplied

w虻hfilteredseawateratarateof4レminand

thetemperaturewasmaintainedat21士1°C.

FishwereR)dtoapparentsatiationwhhadiet

establishedbyUkawaeta1.6R)rredseabπeam.

exceptthatO.5%chromk)oxide(Cr203)was

addedasaninertmarker.F㏄eswerecolk)cted

ongth,10thandllthda》 ～16th,17thandl8th

day,and23rd,24thand25thdaydurhg2nd,

3rdand4thw㏄k,respectivelyFecalsamples

werecolk)ctedatO8:30hbeR)rethef廿st

R)edhg,f卜eeze-driedandstoredtof卜eezer

Anothertrialwascarriedouttoinvestigate

theefR)ctofsk)ckhgdenshyontheADCof

protein,1奪)idandenergyinredseabream.Fish

were色dwhhsimilardiet.Fishwere

acclimatedR)rthreeweeksand免ceswere㌧

sampledon23rd,24thand25thdayFinally,

theflshwerestarved貧)r24handthebody

Iengthandweightweremeasured.

Apparentdigestibilhycoefficientof
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nutrientsandenergywerecalculatedand

proximateanalysesofsampieswerecarriedout.

Grossenergyof色cesandwholebodyoffish

wasmeasuredbybombcalorimetry

(IKA-WarkeGmbH&Co.KGGe㎜any).

Finally,theresu虻swerecomparedamongthe

treatmentsaRerstatisticalanaIysis.All

statisticalanalyseswerecarriedoutusingthe

SPSSpK)gram盆)rWndows.Themeanswere

comparedusingTukeゾstestwhha95%

significantlevel.

Resul盛5&Discussion

TherewasnosignificantdiffヒrenceinADC

amongtherepiicatesduringthecourseofthe

study(Fig.1).Thelackofsignificant

dif猛)renceintheADCamongthereplicates

suggeststhatashgletankcouldbesufficientto

getreiiablemeasurementfセomatreatment

wherehisdifficu虻toarrangemorereplk)ates

tohvestigatethedigestbilhyper癒 ㎜ance.

A虻houghindif掩rentparameters,Gh6setal.7

ak}oobservednosignificantdi盤)rencebetween

thetwotanksofatreatmentatanyt㎞edurhg

theexper㎞entandtheregressionlineslopes

費)rweightchangewerethesame食)rbothtanks.

Simiiar1メnosignificantef農)ctbetween

replicatew虻hintreatmentswasobservedin

gihheadseabreamalonglargegrowthperiod89.

TheADCofprotein,llpidandemergyatDay3

wassignificantlyhigherthanthatofDaylin

alltanksduringthe2ndw㏄k(P〈0.05,Fig.D.

ThissuggeststhattheADCofaparticularday

doesnotnecessarilyrepresenttheactし 旧Ivalue

whenthefishareacclimatedtothefbodR)r

shortperiod.

Therewasnosignificantdif免renceinthe

ADCofproteinj竜)idandenergybetween3rd

and4thweeksinalltanks,buttheADCofall

parametersinbothweekswassignificantly

higherthanthoseof2ndweek(Fig.1).This

suggeststhatthefbhshouldbeacclirnatedto

the食)odandf琶calcolbctk)nsystem長)ratleast

3weekstoachievethebestper盆)rmance.

Howeve鴎therearean㎜berofcageswhere

fishwereallowedtoacclimatetotheR)od

ehheroneortwoweeksandevenIessthanone

weekL3-5コo.But,theresu虻sf卜omthisstudy

seemtosuggestthattheacclimationperiodof

lessthan3weeksmayca聡eunderesti㎜tion

oftheADCofprotein,1嘘)idandenergyatleast

incaseofredseabream.

A虻houghabetterdigestibilhyperfbmlance

wasobservedinthelowerstockingdensity,

therewasnosignificantdif盆)renceintheADC

ofprotei恥1ipidandenergyamongstocking

denshies(P>0.05).HoweveLaIowerstocking

dens心showedbe賃ergrow　 hper癒 ㎜ance

thanthehigherstockingdenshy.Thismaybe

attr皿)utedtothefactthatthehcreashgact西hy

inthehigherstockingdensitymaybe

dissφatedenergywhichresu虻edhbwer

weightgain.Thedecreasingweightgainwhh

increasingstockingdenshywasa㎏oobserved

hotherspeciesllj2.

Inconclusion,theresu虻sindicatedthata

shgletankfbreachtreatrnentcanbeusedin

thedigest丑)ilhystudyonlyhlthose

c廿cumstanceswherethearrangementofmore

replicateisdiffic岨orimpossible.Howeve職

thef柚shouldbea㏄limatizedtothe食)odand

the色calcoIlectiontank食)ratleast3weeksto

getmorerehabIedata.
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Fig.1Variatk)nintheapparentdigestibilitycoef石cientofprotein(a,b),1ipid(c,d)and

energy(e,DamongthereplicatesondifR)rentdaysandduringthecourseofthestudy.
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Theexpenseofthisstudywasdef}ayedinpart

bythe21stCenturyCOEprogramandItochu

FoodInc.
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