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Effects of amount of feedintake on  

protein degradability in the rumen 

Tohru MTZUNOt，MeijiOK＾MOTO2，W．］．MAENG3．  

Norihito Yos上1IDA2  
（Iiecei＼′ed：Ⅸ1ay31，1988）  

Abstract  

Ⅳlo5tfee（1p佃einsareexte、nSi＼relさrdegradedbymierロ8曙anismsintherur11軋  
Howe瞭，bypas豆prOt餌－，Which can esぐ叩e diges信onin tho rumenr caれbe  

m8de且＼railableintactto Lhe aTlimal．There are many f庄むLof畠af指ごい噂pナ0竃ein  

de訂aぬbil再in th8ruIneれ．Thjs′eXperirn七nt WaSごOndu¢ted toinve緑gateしt】e  

effect弓¢ffセedintake qp protein degradabilitYin Lh自rumen鋸－d rum組Charae宅  

如1Stics duri喘the feediI暗period・  

Sampk首が u∬けが沌d soybean n⊥モal（US扇呵）and s8きrbean meal  

加ated witllO．3タ石form月1d、ehy〔1e（FS肌Ⅰ）Ⅵrereincub飢ed forl，2，8．12and24  
houTSin nylc〕n b呼iI＝he rumen or sheep recei血g diet∽nSisling Qf60郎  

rice 告tr叩 tre如ed、、√ith 4％ 即nlTl一⊃nia and 40％ 用mmゼrCialr（1rml⊥1且 ∫eed・  

Two feedinglev倭1s′，highint且keαd抽血m（HI）andl抑「うれtすkゼーjr瑚⊥rひ  

衰matご1y60％αd榊よg比m（り）．、VereSet・   

USBMineuba如n at川1ev′ビ1eau軸d r巳dt⊥Ction蔦f rateむf drさr matter d珪庖pp一  

朗狙闇肛組「化m nylon ba苫S and si即ii、ic塾nL reduぢtiのn qr p∫q康in degradability  

（p＜0灘）．tllS円心†illCub射通n且t buthlcvels ofir舶ke，h‘〕W飢・er，pr（〕duced rlO  

ぬa喝eSin boもh rate of drγma抽r〔】jsapp組r超nCe and protein d卿adability・  

Accordlng10Lheequ且ticmtoc鱒1culatcthceffective degraぬbility〔1こ⊃＝a＋bc／  
（c←k）〕，th白e畠kulated ～7日l，ユや喜r｛j【1）（Fo【1HIUS凱′Ⅰ）】Li－USI〕M，1ⅠトFSぬ′I  

aTldしトFS納付嘩陀開風趣．2，45．78nd47．3，reSpeぐti、7ely．Ⅰもulnen PH、NH汀N  

eonc即1tTa†j（州員nd t（1旭1VFA eorl加ntration decre乱S倉d，Whil白acetate－pテdpionはte  

ra【i（）irlCreaSed at Hl．  

Keぎ猷｝rd㌫Oegダadabilitユ7，Feed fntake，FoTmald抽y（Ie．N〉車）rlI〕′agS，   

■□epartr†leTILo．rノInim且1Seien¢e∴Mi〉raZakiUnilJerSity，Miya露aki郷，tl郎氾n・  

3Laboratory〔】fGr日＄景1如IdUtilization．DepartmentofGtasslaf］d ScieTlt＝e，（〕もi壬1血UhiversltyOf  

Agricl山ure紺〔lVeteriァIarさ′N‡edicine．0もibiro、．Hokk包1ぬ0軋Japam・  

占LaboratQrさ′【｝fIもurJli－1乱11t Nlって見てⅠロN、Coll曙e DfÅnjm′且1†Tusbantlry，K血－kuk LrIli、7e柑1t）∫．Se口ul・  

133．Kdre臥  
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16  Feedlntake乱nd prot由nd喝rad8bilityln Lherum8n  

This stlldy waぷ仁Onducted to ex且mine the  

effecちOrth、eamOuntOffeedint濾e onprQもeiロ  

degradabilitvinsoybeanm紺1も陀已tedwith臥8  

％HC110in伽ru爪印uSjng the nylon b喝  

techniqt沌．  

M乱terials and M吐hods  

This exp即iment wa色COr【duc竃edln Kon  

Enk Uni、・erSity．XOREA and Obihir（）Univer一  

封ty ofAgriculture andl′⇔†．eriTlary M8dicine，  

JAPANin1987．  

flour castrated and cannulatやd q野木函函南  

She叩，28溜kg（19．8－33．5紬）如e沌geb¢dyweight，  

were used．  

f】ⅩPeTjmentalplots eons血ed of two一郎頑  

intakelevel弓，i．e．higb山akegrot埴（HI）was  

がferedαd抽よ‘昆肌色tldlowinta如gr8upくLI）  

WaSreStI・kはdい－the明uivalentロ＝言8％i∫舶ke  

OfIIl．Basaldiet，COmSist巳d or60％ch8pp曽d  

ri亡e Stra＼Ⅴ－ treated with4％ ammoni温 血ixed  

witl140 ％ co∫nmJ2rClal ror一口ula I■eed ゎれ  

a dry basis・Thi6raLl〔〕n【：〔川tained approxi  

matelyユ2．う％c上1ude prpLeiれ．Twoぬeep eadl  

Were aSSigllCd toHI且nd Llin the fir日t Period  

and、Vere replaeedin Lhe second pもri¢d ロf  

Lhe experimer圧．  

To determine the degra′血bility of feed  

S11pPlemenL．ny】ひれbagtechniqu′elヨ’was£嘩Plied．  

1hcubation with cannu18met†10d wa、S飢民rte亡1  

immediatelン・bero－・e reedingin tbe mornilTg  

and bags were withdrawn atl，凱各，12and  

24 h（JurS after feedi咽．Fe鼻d s11pPlement  

叩nSiskd of u】1t代ated soybean m守aland  

各日ybeaTlmea上 treated 叫・i仏 HC、H口． The  

concentraon of HCHOlちraS P．3w％ or crude  

pr（如ein eonta山edillSO）・b組n rrl組1．  

Outrlow ratc ofBQl上d rrl）Ⅳ1the rumβn W註S  

measured by the amounL r）f－ 冒Qybean meal  

marked with sodium di血rom且te thaもpa＄Sed  

tb柏ugh the nylon bag．Prnt飢n Lr組ted wl山  

SOdium dichromateisinsolubl台and nondegr  

＆dabユe うn the rumen．Immedi且七色ly bef8ナe  

reedinglI－ 血eIIlOrningJ5ng 房0さrbean me山  

lmtrodll（：tion  

Pr〔）teinlng¢SLed bv ruminantsis 蝕ten－  

如融ydegr且dedbymjcroorganismslnhabiting  

the ru打】eれ mlminanもS utili2etV川 上ype5  

0f prDte血 microblalprptein and bypas8  

pro捷in・鮎we、・甜，eV由¶im maxi血血録紙座  

18Vel冒，SynLhesized micro毎払1pr雨ein can not  

eovertherequirements nr hig′h yielding dairy  

eows，S8，抽elatもeT muStbe d打er8d 良ddi－  

t主oT】all■eed protein to 忘at1日fy their require－  

mentも．‖1え）  

F且Ct即Sirl∫1uenci昭prOtein d喝ア註dability  

in 血合 rumeninelu加 ¢Ompd凱ti口n and  

SOlubility oT pr〔】tだinin†eed，pもysical、D′r  

Chemicaltreatment of feed．rate pf p寧SS′圧ge  

劇「diges竃a through the forestロmaC上1S．fegd  

imtakel色Ⅴ軋energylnt且kel餅elサgrQWtllrate  

わfrtlm経nmicrobes．particl¢Size of feed．aれd  

rum¢npH．■7已才I  

Protein degradability ha＄b匪n eV且1u且l台d  

by measurlng prロt¢in sGlub損tyiれ Vari削1S  

solventsくよ几〃か0、），by the use or rumeれand  

p由紆u血em canl－ulajlleL血道（壷＝寂れ）or by  

tbQ nybn bag technlque（工作ざよれ）．Proモ扇n  

in the 指ed treated wi軌heat，…う alcoIlOl．12）  

耶etic aqid，食4〉 fロrmaldehyde（HCHO），】石飽】双）  

正面，虹吋油木㈱血Onen雨空～ノand maso∫le㌔）is  

p路上ec捷d fr（〕m rumen degr白血tion． HCHO  

tlてe且tm郎1しis a pqpt11ar praぢticei工1the world  

鞘peeiallyinEllr叩e．butitha8beenpr8hibited  

inJapan．HCHOpro煉Ction ofpro卸nis色Ch－  

ievedthroughもhebindingofaldehYdeand frBe  

ami汀D grOupSしq pf℃duqe鼠methyleれe bて）ndi  

r組曲ring the proもeinillSOlubユe underIlel山、乱1  

rumen e8ndition．The gastll亡 jiu舘in tbe  

a如nosum．th、軋 br8aks up しhis bond  

㌢eleasing the protein‡pr di酢5Lion．11helevel  

of feed i11take of rumirlanも5 also 且fl’ect  

pro庚in degr8dationin tllerumel17） 

Th8re are feⅥr Studi（〉S On th（∋ elfecL  

Oftも鷲Ie帽1pf Fee′dinta如on protein d堵ra血  

tiロnih th虐ruⅡ18n 

・ 汗－   
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Tablel． Cht）micalcomposition of basaldietfed to sheep  

Amm〔】niELted rice straw  Formula fecd  
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1〕r）・matter  ％  

Org已nic matter  

Crude protein  

Crude fat  

NFE  

Crude riber  

NDF  

ADF  

IIemう c仁▲ll111く〕Se  

Ce＝111【）Sヒ  

CalL：iuI11  

Ph（〕叩110ruS  

T乱b】e2．Chel111calcompositlon of s〔－Vbe乱丁lTnPal・  

LcvcIofIIC†lし）（％）Dry matter（％）Organic matter（％DM）Crudcprotein（％DM）  
O  B8．】  93．2  52．R  

O，3  84．2  93．0  52．6  

Table3．Dr）・mattCrintake  

Levelof feedintake Adlibitum Restricted  

％01■1．＼～√kと；■  2．7  l．6  

g／LW恒㍗■攣  60．5  37．2  

□且・1intake（g／d町）  717．6  431．1  

CPintake（g／day）   111．2  66．0   

しW：1」il・e肌兎ht．  

‥h加tahol正二lっndvSl∠P．  

OA，0   

●R，0  

□A，什3  

■R，03  

り  4  8  ユ2  16  20  24  

Tim亡t after feedhlg（hr）  

Fig．1．The dii｝叩‡一eと⊥ra11CC Of drv matter from nvlon t旭耳SiIICubatedin thc rumen LJl  

正風叩．  
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18  Feed htake and protcin degradabilityin the rumen  

wlth HCHO（ySもM）incrせaS官d gr8dtは11y as  

the time 〔】r lncubati〔）¶ increased． The  

di汀ereT】Cein the．disapear且n伐 Or DMir】  

the rumenllaS been reported sin川、arly by  

many researchers叫． Rate Q！DM di＄a－  

pp組raneeln USBM at HIwas ct川Sid即ablv  

hiかeT’tもaTILhaL atll．No diff台上e汀C竜 was  

det号Ctedl）etlVeeれintakelevels for the r已te Of  

DれIdisappe且ranCein FS王うM at 8ny tlme  

D∫1ncubati口Il．T山s m8二y be due to prqtやC－  

ti（〕nOrprOt扇nlromdegr怠dationiTltl始rumen．  

The pattcrn or cr厄de protein di占apprear且n亡e  

was similar しロ tIl如ロi■ DM（Fig．2）and  

eonforms with the finding雲inirlVe飢1gation各  

ビ且fl・ied r川tln vitrt〕ZU）温ndiTISitu．鞘）   

Ithas t）een rep【）re（lけはt prOtein d珂rad針  

Lio11r）i■ 引汎1ir】l．he ruTIl即1じりuld t始1稚か北鹿  

substarltiallv bv HCH（）tTeatnleTlt at COTICent山  

rations at O．8％and O，4％cru由proもein．h  

th主s exp2riment，theひ⊃mparatil・elyl（つW HCHO  

concenもration（α．3％ 01、crude pf地in）was  

al鋸）eJ一紙ti＼・蔦．The p【，ntein disapp鯉FanCel好盆畠  

reduced bv T王CT10 treatment regard】esぢ Of  

intakQlevて1s rp＜0．白1）．Ⅵrhen USB㍉1wa石  

iIICubatcdin the rumcn，intakele＼・e16 did二  

f】ロL arfeetα沌PrOtein dlsapp色aざ且nCe鼠tla11d  

2 hol汀S a†LteTiTICtlbとItiりn，but the di関PPやa－  

rance at HT was飢gniricantlγ10Wer than tflat  

al．1JIarter8hours（pく0．05）．Ⅵrhen FSBM  

tr組t¢d wi丑L SOdium dicbI、0ⅠⅥ8tQ Wa昏 庄dded  

もO the reediれやaめnvl√）n bag via a rumerl  

cann立1a．Outflow rate（，f protein fr・⊃m tIle  

ruェnen was m8aSur色d from the18th．且md19th  

d且yりfeachperiod．Samples of Tumen S81id  

weぎe take1101止byねrcQp．S atl．2，4，6′，9．12，  

24，鎚and48houTS arter t旭start ofiTICub且－  

t】し、r  

Ru血en fluid was ごり11ected on the12th  

血y nr each perlod at 

and12hours after reediTlgin tbe m（〕rnl†1g 

ResIIIts孔nd disct】SSOm  

TIle℃hemicalcomposition of the basal  

dieLi転冒h（細・nin Tablel．whil是that（うr Sny－  

bean me邑1is showれin Table 2．Unけeaしed  

and amm軌iated rlce straⅥ・、亡びれtaiTledll．5宛  

叩dl訊4％ crude proteirユ，reSpedively．Dry  

m点tter（DhI）intake was2．7‰ at HIan、dl．6  

％鳶tしIwhich c｛】rre5Pnnd to abnu上郡％ロf  

that at HI（Table3）．「rhe amount of crude  

prロtein℃りn忌umed waslll．2g aもH一旦nd66．8g  

atl」Iper day 

The d壷油ppe扉8nビや けr DM r王、のm nVlon  

bags incubated in tlle ru一旦eれ Slgniri－  

C息ntlyincreased、VitblICIlOtγeatTnent．  

reg且rdlgssq王i出alくelevels（p．く0．01：）．（Fig．1） 

The．difrereTICeSiTlr）M（1isapp組ranCe between  

sQyb8aIlmは1suntreated（USI毒M）and brea似i  

（
箭
〕
む
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む
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屯
監
白
票
己
 
 

り  4  さ  12  

T踊腔モ赦erfeedi喝（kJ  

F穂．乳 The dis乱ppe8rぬ血合Of仁王fude p紬£ein frolflnyl日工1ba欝Sineub且tedln班蛤ru血¢元dぎ  

督heep 
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W・aSiT化ubaしed，illtakelevels did a汀e（コt the  

pro旭in disapp点、丘r注nee at anyincuぬhon．  

Firkins et al．6）repαrt¢d tbat tユ1eincrcas¢d  

DMiflもak㊥reSultedin theinc脂白Sed quaIlも吋  

Of feed prQte享n escaping frFJm degradationin  

thQrum¢n．prOb温bl少beはuseoffasterpassa離  

日rdig¢Stainvivo，butG8neV et817）．repo弛d  

血at rate of de晋radation was only slightly  

low¢r at highintakelevelもhan atlowintak世  

上e＼′el．  

裾skov et魚1．－7）′Sh油ed that L加percent  

age Qr pで．Otei】1disapp亡且ranCe rrOm Samples  

ineubated for time t can be de重Cribed by the  

equ已tiけn，P（も）＝a＋b（1－e「⊂り．Ⅵ7he略8is、a  

I汀OLej¶i■ractjon which di8dPpear占 rapidly  

irithe fuユnen乱hd bis another fracti8n thatis  

止eg！■ade【laしa curlSLaTIL rr郎再0【l払1l’atヒC p打  

u17it tim8．TablQ4 represents the values o∫  

即畔鮮耶髄rs a．b a】1d c≠・hヨchlVere 趣SSumβd  

in上山sexp即1ment，HCITOtrβatmentraisedthe  

Value of∈Lbutit reduced tlはt凸fb arld c躇㌢  

ardlcsB O∫ 上nLakel巳、鳩ユs．Ⅰ）邑rt主cul且rl）√，L【ユぢ  

∨月1tre c）r C W由s gr幽も1y reduced加止e treat  

r†1eTltindicating th革t FSBhす requiredlQn首er  

period ror breakdowllby r11mでn micr（〕りr▼  

ga再sms th三l′n USBM．TllereJのre．もhe r羞」ぶし】r  

（1eg用d山車けd－SBM wa5eXtremelさ7reduced  

wi†b lIClIO tre泉tmモnも． Wh（∋n FS王∃ゝ11VaS   

1ncubatedin tlle rumen，Valuesゎf e匿Ch para－  

m¢t8r Were C8nStant at b白土h leyels′ Qf  

illtake，but when USBM w冬声白玉pOSed tqぬe  

rlユm豆n erlVi掩me軋th－∋Valu巳（）r aWaS、higher  

且tIIIth早natLI（14，8vs．8．ヰ）suggqsti曙that  

proteih disappearanc蜃加m nylこ，n ba岳S atl  

llOul一 往r毎riれCubati〔1n W舶 Sli紳tly gre且ter  

at川．Conversely，ValueB b and cwerelower  

at HIthan at LIナ白rl紀tl噸 tbe d色C相良Sed  

degradabj山y at Hla6in印baしion しimein－  

creよsモd 

S研eral r至pQrtS puも1ished pr帥iouslさ7  

S噌geSもed that the r8te Ofpass已ge Or partlcu  

1aLe m且tler wasir】げ邑aSe、d by anirt甘鎧a員ein  

teed血ake・1…ヨ lれtllis血dy，itⅥ唱思ShQWn  

thatth密㌢良teOfpass哨e＼lr且SraSter atHItll且n  

誤t LIbut the dir玩rence wa8nOt Sl即il■工caI－t 

Itlspostul且ted that time nf8ⅩP鵬tlre Or r帥d  

particl昏S tこ｝ thQ dig朗ti溌〔湘南離職溺t was  

redlユCed with the r8ductior】Of de即adability 

T山、hr川er r且もヒ r）rl擁旭洋 む雨叩血細心 h  

Llle ru一丁lenis aniTn王フ（〉rじantdetermj¶anも†■qr  

tlleefficiencyむfmicrobialgrowth and for the  

partltlofilng of drgcsta to the rumen and 

po飢rumen Lrt］CLs．】い柑ぶ dem即1StT如ed that  

alliTl（：ア留舶e jn the fl‘ブW Or bo蝕もact、eri度1and  

nonbac捷rial，and n（〕ローamm（〕ni8 nll川gen Ln  

the′due）denuIhl■錯111抽iiflhigherllo毎Qf non 

rrable4・Valucs ofparameters a，t），and（｝（〉ut［1（）W Tate（K）ofsolidPhase  

Feed lntnkr Adlibitum  Restでiごte洩  

O  D．3  1ノ官VelofⅠICIlO（％）   

a（％）  

b（％）  

○
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2
 
5
 
汽
U
 
 

〇
9
 
 

l
．
 

0
 
∩
｝
 
 

廿
ぬ
肌
m
 
 

O
 
n
）
 
 
 

8．4  17．5  

91．6  82．5  

日⊥D14  0．O17  

0．03P  O．03n  

l）且r3］Tr・そ）いir a．b alld c were estimatcd from the ej（POTlentiELle（1uE］Eiりn P（t） a＋b  

（1らごり・“血ere血＝汀1h一山－しa repナe鮎nt8曳～・ery r、apidlさr d曙raぬble component or Lhe  

pr（加in離山t）両prcselltS an飢her f上、aCti（川1Vhi（：his加ぐOmpOSed且t卑COn如山fl・aC  

tloIlalr飢巳〔上l）erlJnit time．  

K；1he f陀Ctlo】1alrate of pas8ag8J上、Om LllヒruIIl℃n．   



Fteedint且ke乱ndproteindegradabilitylrlthc rumen  ち紺  

d喝radability江reShownin Table5・Allthe  

value＄、Ofeffec山e degradal〕ility且t e乱ChirIだu－  

bation time were small¢r tban direc七  

estim且tC uSing the TLylon bag t虐Chniqtle．  

WhetlUSBM wasinごubated，the finale芳一l－  

mated calc山ated vall】eS Were75．5a雨82．9at  

HIand LI，reSpeCtiYely．1ヨ0もh v温1ues were  

lQW8r th8n 且、Ctu81帽1ues at 24 hours art町  

inc11batiominnyloTlb乱gS，beca11Sビtbeeffe離iマ台  

d呼adabilitytookしbe time or re土台nもioninto  

aGCOunt．ButwhenFSB、Mwa白1neub乱ted，final  

estlm且teS Were45．7 and 47β 乱t仕上抑d LI．  

respectively．BnthofthesevallleSW町e九igher  

th8n aCt11alvalues at24hbursinごub離iQn．   

Changesin ruminal¢haracteristics色丹汀  

feedir将Were．Observed．Lower pH w紐S COIl－  

stantly oI）SerVed8▲t HIthaT－ ＆t LI・AT HI  

18V91pH wat｝belqw6・O at any time except  

for O hour． On the contr舐ry．己も Ll，  

pH vほS k叩t ab，OYe6・0・The88reSulls且gre8  

witb earlief・Observations．－川19）、Is＆ae占et且1．町  

in hi足守xperうmeht w血pH from5・O to7・Q．  

de印OnStrated that protein of Sl∋M v√a莞  

relativelymDでeSOlubl銅thigh即pHinvitro・  

NI18－N cnnce爪rationirlCreモISedimmedla－  

telyaf励feeding、且ndreadledthebighestlevol  

arterlhour and therldeclined t8 theinltiaI  

且mmOnia nitro酢n山t如8血allint¢Stine 丘t  
bi紳1ntさk穏1evel・嘲 Thi8 W思S prObably  

血e toincrぬSed nitrogenintak畠 WIllcb  

ゎ¢Curr¢diれ′乱写5P℃ia8i（〕n Witblli巨直intakelevel．  

1n this experiment，iti8also postulated that  
抽e d碓ピ且dability wa包reduced at highintake  

lなVel山e、in part tn higher flow of non一  
点mm（〕血色 ditrogen to the pわStrl血色n traじtS  

¢a瞞ed t）y 払飢er diluti℃n rate aTld great8r  

emcl印qy Or microbi81protein synthesi邑，iれ  

杜dditio基td gr鰻ter niLro卯れinta如1   

動画わvetal．18〉proposedth且t the習作ecかe  

degr札止ability whichis e叩re＄Sed 8S 仇e  

eumllla山e p8re印桓酢Or PrOtellld阜gradation  

旭tim㊤t C餌IbeobtaiBed by the equaしiorl，  

P（t）＝a＋bc〔1－e項十k）つ（c＋蛛   

In the且bove equと1もion，thQ fractioTlalr如80f  
p注SS＆ge、from tllerumen（k）was appll苧d to  
nakeitmorea℃とura隠「11befinalestim包teof  

th毎percen紬耶Ofproteindegradation且pPrOa－  

ched ぢloser 紬War雨 P＝a＋もc／（c＋k），  
be組nSe t鮎fractLon ol■prく〕tein rをmai山汀gin  

the rumen deぢ11ne環tP 苫erO aS the time of  

iIlmb8二tionincreases．  

The effeetivやdegradabilityofe琴ChincubaL  
tion time and もhや finaleslimated protei汀  

Tabl¢5．Esも血乱しesofP（t），血effec如edegradability（％）attimetart8r  
incubation．andP，thefinalestirnatedeffectivedegradability 
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45．7  84．2   

p（t）二a＋〔bc／（c＋k）M、トe（亡坤）．P＝a＋bc／（c＋k）  

1b：1raluesw血di鮎rentsuperscrip短On血sa∫nelinedi打訂（pく0・05）・  
L・…二Ⅴ山uesⅥ・jthdirr打ent耶ゆer畠山ptsonthe′Sam匂1inedirfer（pく0・01）・  

Ois叩pear乱n已eOfDM（％）  
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tl旭t8f pfop10n′ate且nd butyどate ten加a to be  

loweratHI．TheratiuofaceLaLetoproplOnate  

was higher 帆・hen red 良t HItha11at Ll 

MarげirlVeStigat⊂〉、r＄ Shわ椚d th金 柑1at通れSbip  

もぎt兢磯n Lhel飢7冶1芦Offee、dintake已打d conceロト  

ratio閉 Of VFA，but theざe d離8 Were qu如  

inc8nSisteI㍊5ln・組 1ロWpI王．particlユ】8rlybや1紳  

6．0。1s un弘明rable for the existeIICe Of ru工neTl  

micrて）、Org血iBm＄．particul且rl）・prOtOZO＆■ As  

a rule，deere且Sed p（〉pulatioユ10r‡〉r机020乱  

in∈r甲Seさ aCetate－prりplOmate ratiD bec8uSe  

p紬toぬa hardl）・PrOduces propl加ほ鹿．凱tin  

tllis e）：perirn卑nt，it ⅥraSlik、やIy tll飢 thB  

h8rmfulinfllユenCe bylowpH w8S greater f即  

bac佃ia rather t旭n払r pr〔）tこ朗色．Tllerer8r草  

a叩tate－prO如別牒瀬㌧ 賢け厄血痕 hig‡1er aも HI・  

M（汀ぬVer．prOtO乙0且basa sig】1if土錐nもe鮎ごも烏n  

nitrogen11tilization．Tll¢ abs印e8 0f rum組  

protozoa redllCed しhe ut川某＆血n or diet㍍y  

protein by aれim乱1β．In tbi8eXperilpe呵，it  

could be postulated that thを faster ra‡e or  

pass喝¢ at HIreduced the a沌ilability of  

じubstrates∫orrermemtationanldしhen decre熊8d  

totalVFA c⊂〉nCentration．LわWer pfi温tIll  

reducqd tke population of rllm細 microor－  

ganisms，parti（ユularly pr（血01ytlC bacteri弘  

也us rod118ing prβ揉in degradati【）niTl抽e  

rumell 

1eyel．ドHヨーN cⅦ明entrati（）p Ⅳ描10wer at HI  

じhan at LI，H頑血NH且一対cqncentr乱tiロn at  

LIrenectedfa6t打d碓r縫dab山ty．TlleSereSult已  

且gree、Vith s9meinve殖gations，…’eKC¢pt r口r  

如me repl〕、rts thaもLhel朗唱Is brintake had no  

班如t mlN払対 c叩Centratir）nL9迫－ andin－  

creasedlnta加resultedih greaもer NH3－N軸n－  

cenLでa加〉n．増 加eもrez et al．仰 de＄汀it〉ed t】1点し  

the minim射 N王Ⅰ3一Ⅳ 叩nC紺tratinn fこ）r th8  

maxiIn白1raLe of如m¢nt且tion was23．5mg／  

100ml，While ロw飾6 可 al．1自う suggested tha七  

NH4－Ncm正和11r飢1日nreqlユir¢Vdfor the m衰imal  

mierobi且1pro血n sy机h号Sis was鉦om O・35も0  

29mg／1珊ml．The con¢βntrat、ioT－ObSer、redin  

L抽“坤鯨血紳＝・鮎＝押1t包low．駄fle e士al、4ユ  

r印Orted thaL theだ凸u印8f由仁re且S¢d NHユーN  

cc｝neeれtratiGn atlow p′H was 山£1〔）SS Of  

pr机eplytic bacteriaiTL Uitro and Abe eL且l・二）  

repo武郎11山女仁 二甘汁一対 ae¢umuhtedinlow  

c¢ncen紬もi8れ＼Vitb hjgわdilution r且teJ几Uか8・  

Thelre fore，itis possiわ1巳 tO COIISi加r that  

ユow pl二1at Hldisturb8S the activity廠F阿か  

teQlytle baぷterialea≒din官tロ redu（）8d pr9teln  

deg、radaLion，丘（1ditil〕nallさr，bigh dilution ratd  

at HIreduces t11e rate pf F8ed prt舶iTld昭r8－  

datio】1by fa軌er rate or flow or dig¢如a  

fr白瓜theユrumen．  

1Ⅵピ t〔血1＼叩A c脚仁印1r山iqn reacll再  

the h主gh鴎tlevelatlbr2hours after fELed－  

i曙玖ndtl柑ngr且d11all）rd白ぢ1ined．17FAc⊂lneent－  

ration w争S higher aも Llth計n aL 川・  

Nei7erth台1es6，mally r¢SearChers由monstraled  

th＆LVFAe即e8ntrationinGr組Sedlin醜rlywith  

8nin¢reaSeinirltakel亘vels．10 ’Ilhis 仇・a白  

prpb誅bly due も8incr亘aSeさ quaJ山t）7 0r  

6Ⅵb3tr負t由 av魚ilable］kr fer血合nt且thnin Lh8  

日此仔江住．Abeetal．－’reported血色tVFAaccumu  

1aしe【1inl（】Ⅵ・位‖丁川冥nlr洩ti（）11Wlth hl離1d山tlQn  

rate葎＝由れ9侮rm曽nねLif）、nC（〉rre8pO隕d主ngto the  

obs訂Vatiゎれ 口†’tlli占 eXp：8ri山鳥机．rIl偏「細）re，  

therei5a Pロ8Sibil主け血at high dil11ti（Jn ra†e  

at HIredueed ヽFFÅ cor】C飢ユtrat了dn． Molar  

prppりrtic〉n8f a、Cetateもended t亡〉be biどher8れ〔1  
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飼料摂叔量がルーメン州こおける  

蛋白質の分解性に及ぼす影響   

水野徹三・岡本明治乙・孟元在j・吉田別人き  
‘寓崎大学農学部畜塵学科  

（880宮崎県宮崎市）  

2帯広畜産大学草地利用学研究室  

（n8n北海道帯広市稲口町）  

3饉医大学反審家畜栄養学研究宅  

（大韓民国 ソウル市133）  

摘  要  

飼料摂取嶺がルーメン内での蛋白質分解性およぴノわー  
メン内性状に及ぼす影響を検討した。   

無処理大豆粕（USl∃M）または0．3％ホルムアル  

デヒド処理人豆粕〈TミBM）が入ったサイロシバッ  

ダを，4％アンモニア処理稲藁と市販の配合飼料を  

60二40で混台Lた飼料を給与Lた羊のルーメン伸こ1，  

2．8．12．24時間投入し培養した。飼料摂取水準は  

自由給与（HI）と，制限給与（LI一自由給与・の約  

60タ占）の2水準とした。ナイロンバッグからの乾物消  

失率は，USBMの場合Ll時に比べてHI時では減  

少したが，FSBMの場合は減少しなかった。また、  

雀自質分解性はUSBMの場合尉料摂取水準による差  

が認められ．LI時に比べHI時では白’意（Pく0．05）  

に低下Lた。しかしFS工うMでは両者に差は無かった。  

ナイロンパック試験による実測値をもとにPa十b  

と／（C十k）から算出した有効分解率Pは，ロー  

USBM，Ll－USRM．HIFSBM，L T  

FSBMにおいてそれぞれ76．6，84．2．45．7】47．3で  

．l】、丁二ニ   

ル，メソ内pH，NHユN濃度、総VFA濃度は  

HI時に低下し，酢懐のプロピオン軌こ対する割合も  

上界した。  
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