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ABSTRACT: This article was prepared from available literature on potential use of dietary yeast on rumen fermentation
and ruminant production. Yeast as single cells, could be used as protein sources in ruminants. Moreover, live yeast is
a probiotic, whichcould improve rumen fermentation. Live yeast has the ability to use oxygen to metabolize sugars
and small oligosaccharides solubilized from the feed particles or produced by amylolytic bacteria attached to starch
particles. In addition, yeast could be used as a source of vitamins, minerals and amino acids for rumen microbes.
On other hand, yeast could create better conditions for the growth of anaerobic rumen microbial activity and obtain
nutrient from yeast. Thus, the potential of live yeast can be considered as positive factors for growth of anaerobic
bacteria, digestibility and improved voluntary feed intake as well as nutrient supply for promoting animal performance,
in terms of increase milk production (yield and chemical composition) and growth of ruminants. In view of this, it
is interesting to study to yeast and develop guidelines on the use as a probiotics in ruminants to increase ruminant
production performance. However, when yeast is used as a supplement for ruminant other factors such as animal
stage, type of feed, proportion of roughage to concentrate, feeding strategy level of supplementation and cost should
be taken into consideration..
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Figure 1 Schematic depending yeast cells using oxygen located within and immediately around freshly ingested

solid particals.

Source: Jouany (2006)
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Figure 2 Schematic depending the “spiraling effect” contributing to rumen acidosis.

Source: Jouany (2006)
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Figure 3 Mode of action of active dry yeast (ADY) on lactate metabolism and rumen pH.

Source: Fonty and Chaucheyras-Durand (2006)
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Figure 4 The importance of oxygen scavenging by live yeasts in driving bacterial viability in the rumen and

consequences on animal production.

Source: Fonty and Chaucheyras-Durand (2006)
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ludndiaaamadlalanawidunananildann
NTTUAUNIT hydrolysis LAZNIZTLILNNTVNNTR
adwrdaiiasine nelunssmizgi Seqauvie
ﬁmﬁmﬂ”mumﬁu (methanogenic bacteria) aztin
1alnaiauuazansuenlneenlofunfuansdadul
NNTHARLAALINNIEY T9ANNAURUTTENT g
alasauiindnlduazniatinlalasiaumaniilld
Uselaaulnaqafunidisandn “interspecies
hydrogen transfer” (lannotti et al., 1973) aeigls
fANN HaRAINLNAD SNsTULALNELaaNaIN
Tptlszanns 400-500 Ansstetu Geaziinldgmide
ANTUAULATNAN LTz 8-12 Lasidusiaag
waauildls=lamildluanyns (Vermorel, 1995)
3urnunisdaimseiui aiunisunilsdsounu
aNvs AL (AAE918MNFTUADDIUNTVLL) LA
Fnsiaee (intensive/extensive) (Moss et al.,

2000) snnlinduuAawmiaudalugamauiled
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vibiindsngnisaizeunszan asduiuseedinng
AANITNAMLLRIANNLA AN Ndduilsznay
sy 18-20 wlafidusaasuiaianuaingly
d‘ o v a LG
anvpminldnalsngnisaiFaunszan (Moss et
al.,, 2000) Hra1eRanlglun12aANIINARLARLNN
o o X =2 aal va e o A

Ul UARTLANNLBeY T995N19 LT B AR UUEINNT
AN UAaUT 19 aY A1NN19918971 WL
a ol ' éi ¥

fafnNafanszuIunfsAaausnelalansauLay
NITUIUNITAIATIZIUARLNNIEYL ANNN1TANE 1L
NARANARBNINNATRN S. cerevisiae fa acetogenic
bacteria AlFanaldlunjreseu TuiluwumiiFe
Raundanziasdimnainaisuaulaaan s
wazlalpsian ann13AnE luNaeANAAI NN

= o 1 a a v 'S

weEiafFAanIsasALiALaznisldlsslagiann
lalasianaed acetogenic bacteria e LN
MAnTusea methanogens (Chaucheyras et al.,
1995) AMNNIANHIURY Zeenat et al. (2006) WL
NN AANTIRN AR ANTAARIUBIL A ALNNLAL
FNIEAUNNTETNEAIANITY anndesiLnIg
§189114284 Lila et al. (2004) WL9N NNTNARLAGLNN
LAUAAAILT WU L1431 Yec-Sacc 1026
(Mutsvangwa et al., 1992) asinalsfin1n Ando et al.
(2004) asinnsAnelunannaaaaniudl nguy
WEINE AR N INAALA AN NLEUgINIINGNT blaTH

NAUDIEAAADNANRAN bAANNNTETUIUNITUND
v | o ' 1 = = 3
1AHNNIANHIAUBENINAN9UIN DI ARSI B
ARTTULRNAINEWLAZNTZUIUNTVHN I NTZINNY
g A lULNII B UGN NasTaE asEsae
nezfunIsHaninsiesunannITNARTLAN
(Newbold et al., 1990; Plata et al., 1994) 1ila3a1n
AN duATziingiaaunladLnne succinate
. propionate pathway taguuafiiFaueaiialy
NIENNZgiU (Wolin and Miller, 1988) Lazuanann
o ~ , a o P
Healnasanisiiunsaladunszwalagnason
(Galip et al., 2006) AINNN9ANEU8Y Oeztuerk
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(2009) TUNARANAARINLI INITLAINE AT
(15n50/9n50819113) Auasanisifiunsalagiui
szwell@3an nImazdnn naminsieeiin nsadaian
LATEINITNANEARIUIBINTARSTANFA ANTA
Insieelin aeAAARIALNNTINENNULRY Lila et al.
(2004) WU Mg uEafe NN IdaATZinge
Tnsieatinuaznselasiufissive | de wananniles
fn9me9unUdn nslaasdedasfll duase
Fngauaaansalasiufiszveld viadunsniiy
dndinansazdnnuazinsiaaiun (Newbold et al.,
1995; Guedes et al., 2008; Longuski et al., 2009)
KATHLNNILNNUNLGN PTG NE TN NasaN13an
asmaensalasiufiszmel§993 (Hucko et al., 2009;
Thrune et al., 2009) FsaMINAIEAAFRHANART
Fannnaszuaunsvsiniluaseudnaannane s
anafiaINNaINANNLANANMNIENY Aeuande
Tun1Ineaad i naaesluidndiTenaannaaed

At the rumen level
O, uptake

N redox potential

At the animal level

7 feed intake

A energy and amino acid supply

T~

Figure 5 Proposed model for yeast action in ruminants

Source: Jouany (2006)

micronutrient supply
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2 rate of OM digestion
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LAYANUNIVEL WazNANATYA sTAun idTalu
nunaned aenelefinnu natesBafimanananly
NITNITPNUEARINIINITANEIAUATI8ENse
B da X
Weaaneadunefanalnlunszuiunisiiaau

a calala v a 90/

fasNTInay aandaulun1gHINANINeNEA
LAY oligosaccharide mﬂﬁuj anausvizadlu
NAKART LAA1NAaNTINTRe amylolytic bacteria Laz
1AN1INAR ethanal, glycerol, peptides LLaL amia
acid dawatanmnsnldlslenilalnaqduyise
adeagnelunszimnzgin waznisldeandiauly
nezimnzgurestaiuazdalinssinizgiuues
lugnn2z anaerobic 1NN TeaN1E RN ZANGR
nnaatyiAulmaes cellulolytic bacteria WAZITAI
waztlafinaninlif redox potential aAR1AIDE -20mV
(Jouany, 2006) (Figure 5)
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/

7 total bacteria, cellulolytic bacteria (protozoa, fungi)

A polysaccharide depolymerases

N risk of acidosis

}h isorders

improved animal productivity



200

uenanilafieananinazan malate oz
Uandaaneanuiuanieaduaziasainisnlan
Uaeslsfiuaanuuanmas iuglaeadulaivie
Tsfufinnzesfuutad

Angninlunisldtian maanssauenisly
HANAAUDIRATIAEILED
HAURINTLESNEAA AalSun i unLaz A
Usznauansitnum

_y

Taq1iunInAnTAUNANNINE 1R UYITER 1]
danldiuetnsunsvanalaeanizasndsdas

WNWNEAT 43 (1) 1 191-206 (2558).

¥
4 =

WanAnanwlunisuanligeauldiuiumany
Y I

FRennsrasna1fiingeu inddalaliaauaula
Tun19AN W DINAYDIURINTIETNE /BT A an9 L
NANARUNLNLAZeAlsTna LUl ludniAsnRea
Lﬁuzgﬁu RINNITT1ENUUDY Moallem et al. (2009)

1 dl' a rdl o 1 4

WU e EENE Az 6 g/d Tulaundasg o
a1 TANLBNTINUN 1.5 kg (41%) 47N 36.3
il 37.8 kg walsifinasaAuansnaes wlefidus

Tasiu T1smv wamlng lutinuu (Table 1)

Table 1 Effects of yeast supplementation on milk production and milk composition.

Level Milk yield Fat Protein Lactose Total solids Solid
Animals (g/d) (kg/d) (%) (%) (%) (%) non-fat (%) Sources
0 36.30 349 32 4.86 - - Moallem et al.
Dairy cows 6 37.8° 363 324 4.91 - - (2009)
0 21.54 2.88° 3.42 4.26 11.57 8.42 Alshaikh ot al.
Dariy cows 15 21.96° 2.89° 3.89° 5.12° 12.83° 8.92° (2002)
50 22.84° 318" 3.80°  4.38° 12.21° 9.71°¢
0 43.60 3.03 292 513 - 8.73 .
Longuski et al.
Dariy cows 56 44.30 331 294 5.10 - 8.71 (2009)
93° 7. . 4.4 19. 11.2
0 0.93 8 58 9.0 Masek et al.
Dairy Ewes 3 1.00% 7.7 5.7 4.4 18.8 11.0 (2008)
6 1.72° 8 5.7 4.3 19.5 11.1
b b a a a
0 0.98 422" 315 4.85 12.87 8.65 Abd El-Ghani
Zaraibi goats 3 0.10° 415° 3.10® 452 12.40° 8.33° (2004)
6 0.15° 427° 2.98° 4.65 12.57° 8.26°

18NANT Alshaikh et al. (2002) Ténaasasy
Basfisyiu 15 g/d uaz 50 g/d lulAuunwidn nig
\BuEasTisE U 50 g/d Tl Fnasinuuas
mﬁﬂizn@wmﬁmuL‘W'Nzgq%mﬁ"ﬂLﬁﬂuﬁun@uﬁ

Toléasu LL@wwmﬁmmmwmu 15 g/d mi‘m
RGREH n@u*‘ummumwmwm Tuauy ‘w
Longuski et al. (2009) $1eudn Lileadutias
92AU 56 g/d Soufuutlafiazanelddnandn
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= H | e Al W ve = o
FBunutiunannddan il lasuninasy wazda
d‘ Yo a a o o o a 1
Alesunisandasazin llasudAninngn Tas
FHAWINTU 3.31% WanFaumeuiudanlalesu
nTLEINT4sT (3.03%) Masek et al. (2008) $ns
WWINEAFTEAU 0, 3 WAy 6 g/d luwnedadanugn
WWINTdFNsEAY 6 g/d P ldUFuNinuNLaY
‘o . y oo g
wafifusladunaziantaalutiiuniingeauile
~ o ! ! oA A
uBauauiunguacuan wanwudleAaLluy
iwafidusiuaanuan %fat, %protein, %lactose,
%total solid, %solid-non-fat T{LANFANNNADA L1
LREIIALS18971a8 Cooke et al. (2007) NA1297
AL NE TN UNARENE AL 2.5 nFN WLdA
nANAETUNNIEINEAR 2.5 nFu SanAuns NG
fher R undb e N Webiauiungu
Aadldniaasutas wazdaaliesdlsznauaes
TusTuuNiNT U8 Tu0ush Abd El-Ghani (2004)
. a o - " a
FIENIUINNTLETHERR (S. cerevisiae) Tuuwneh
Andannnaelfunuufszdy 0, 3 uaz 6 g/d
wudnEsNEasMIzAL 3 ez 6 g/d AuannlE
NN UNLAZAIA L T2 N UL AU BN AAF R
] < d‘o/ Yo aAa a 2
aeinglsfnnn a1 sndndlasy Hansnaannnisld
ANMNTUENLFABRNUNITU (R:C ratio) wazUINIninng
Aulsaasdnd Wasainnisdansziasdlsznay
unuudaulun)lduranntnausdndnudaly

Milk fat (kg)

T T T T T
4 6 8 10 12

Time (weeks)

T
2

T
14
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(Willium et al., 1990; Desnoyers et al., 2009) N9
a a ol 1 o 901 d‘ = o
WEInEadinamaesAlssnautinu easanddfas
WusansysuliiuuaFangs Butyrivio spp. ineu
Tanay SenuanBanguiliiudandaslunisnan

o aa . 2 . a
nealadunilszlordneaganin Ae dounas
Conjugated fatty acid (CLA) (cis 9 trans 11
isomer) (Putnam et al., 1997) Kalmus et al. (2009)
VBTN NEGH S. cerevisiae (Yea-Sacc®
1026) 10 g/d FUSAUNNLAN HaRATN UKL wANFN
NATR 32.7 war 30.7 lunguiasnuazliiain
gafmuasusananaly Figure 6 atnglafinu
wuq 13nsuananuestudunazilsmuluinum
Tunquidsudagendn (P<0.01) nguinlléiasx
ARAARBINUINENNULRY Wohlt et al. (1991) Wu3N
A7AlAlASUANMNINRNNESHERFT 30 SuAau
ARBALAZT 18 Ui uaannslviun danaligai

a o ~ 9 = ¥ o X,

nsnuléige uazkanamiunduu tinaudens
' & %:l ° val AI 5
FaadALlsznauEIuEiIN IR UTNN adRNuanT Tae
MlluananinuNarnauauaRasias Wasainla
pRp a a Ao o %
PHnsANge aauvistnelunsznzgmuinaule
NN A LA AN NARgATINERLTN AN Y
o v A A A o o

N IARTATULUTa A7 U IN N EINBF I UTUNT
AAziiinul (Wohlt et al., 1998; Stella et al.,
2007)

Milk protein (kg)

8 8 10 12 14
Time (weeks)

-

Figure 6 Mean daily milk fat and protein production in Saccaromyces cerevisiae () and control group (0).

Source: Kalmus et al. (2009)
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NAURINTLIESNERAAaANaNIWIUNITIAS
dulauazaumwila
ANANTAAIINATNITNaIB a5 lunng
ﬂﬁ"‘uLﬂ?\'ﬂum:mummﬂﬂiumzLWﬂ:gLuuWﬁ
ﬂizam%mwéq%uTmﬂma‘l,ﬁm?m’mmmfoﬁuﬁﬁ
lunsemnzgiuu nezsunisaseyLinuaznisli
s ludndiAaniaes (Beauchemin et al., 2003)
LazdaRensisd e AUl duay
dwingalu ania TAunAE wazlniile (Cole et al.
1992; Mir & Mir, 1994; Olson et al., 1994) ADAAAD
AUNN99189UTBS Lesmeister et al. (2004) 318471
i ewdngamluladertedndinunBesiiddn
@g'mma‘mﬁ'm dnsn9LastyLlAule (average
daily gain, ADG), ﬁmﬁnqmﬁm (final weight),
Paunainnsiudnguiials (DM intake) wazdnsues
gty (feed to gain ratio) 11
20U Titi et al. (2008a) lEnanedInE gLy
20 kg/e1w1s 1 i WAugniauswAgsednsng
WAL ATANHUTIINNLIN thutingLede
vaanguiliesudamualiidsulivanaameads
wrifluunludnngaiidiuazilingandtuaznudn
929 5 HeuLINIaININARBINEgN TGN T AFazd]
AgandnaanAdesiuluininsiuld uaswuy
mnaudaflilnasesnaninasduln dnem
NsuANLEe WANLFIAY pH mmtﬁﬂiumjuﬁt,m?m
ﬁmﬁﬁﬁhﬁmdﬁnzﬁummuﬁ 2 (pH=6.15 LAZ 6.20)
LA 4 (pH=5.92 LAz 6.11) Fluandefunazay
AU uasHLNgUTER AT A mad el
(lightness) ganaMuazAn yellowness [ﬁlmd’mzju
pauAn asindlsfimnu Wefiansaniednenizuay
AN ngngdaulugudalaunnsineiy aznels
An1: Gomes et al. (2009) $181971491 AN9LESHEIRGT
fiamlddnasen s dsuudawesdneEnisuay
A iite widinainlidesfudmnguiirngs
NdMNQNAILIAN uﬂﬂmﬂﬁ Titi et al. (2008b) &
ANE1D9NAT29NNTLETNEAF LUB T (finishing
diet) AULNTLATQNUNEFaANIIUTNTTATEYFLTR
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LazdnEETNNLAN NaLEBNEdFTfiunstiae
THaasasusldfinasaniaaioiiuls Punon
nnefule fé”mfmwt,mﬂLﬁfﬂmmzmmw:m
athdlafmunguiil Afunaiiudafazandndou
m'a\uﬂfa/m:@ﬂ (meat/bone ratio) LAZAITNNLN
LLliummTﬂiﬁusLuLﬁmﬁlﬂ (tissue protein content)
wiazifindneoranufulasiluidouns
Haa9N TN afAaAnanInlunigaiy
Lﬁu‘llm@:@mmmﬂa fafinnereaunafiLansg
fusanly efitvanatiasuidanasiatlszdnanmn
gasilasTiadumulli 1linesenvnavient 33003
1819117 1wl un TMR (total mixed ration) 19
LULLEN dAZ9K89RNMNTIUARRNUNTUENL T2
a1g1esdninaaes Tnauzluainis wavilFunn
ATy (Olson et al., 1994; Desnoyers et al.,
2009) %4 Kawes et al. (2007) $1297UINTLETH
Basauiunisliseiulusiugeaslaifisz Tamius

g

ArAN1INNUTNN NNl A ARSI a s SN a6

=)

saudunisltanvisseauldsAun Ay

-

Beauchemin et al. (2003) mqﬂdnﬁam’%u%m

FaNAUaIMIINNAA STy Tgaaza1nnTnaald
o A wy .y
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growth factor neies dunaesndsnunliedi
Fsz@&nBnn H19UNRNIAINNIZLIUNIHAR
a8 AYANHIUENIINUNITHALNNAERUEINELHD
X s e N
wenlilifluszaznauiuiasdeiu darudila
ANHIUTNIINUFNITNLAZATIIN ITa M50
UFutlpeiugnesulaazaan saunislaiduine o
o 1 3 vl o=l o o Y
Snedne inlRadRAnanwatnnsaiaun gy
: cd X da
unaeIdRsiAnaeaniAnNINgs Tneaaniy
nanaziiulatu uazuenanitiafiaindeannsg



KHON KAEN AGR. J. 43 (1) : 191-206 (2015).

s ldiduansasndousdontutlanssuaunis
o S o A A
PN BT AUNUNZAN IUNTETHE A AU N
UN LATLNZAITESNATENY 6 NSN/F/T Tneidias
Fuamanisfnuiraddidunsa-s1enely
nezinnzgiiy anngaldisslaaiiaineandian
nelunszmnzguuld inldssuuiiningnnelu
NITINIZILHUTANUIANITANG AN ANITNTD
a a o ] QI a =l rdl ] dll
qauritl Tnaennzesnstqauvisintoatialy uas
d’j = 6 o/ [~1 Y o a a o
UANAINY BG4 growth factor slum_lfﬂ@umﬁ
sinelunszmnzgulnaianizeg9gawuAnEen
s lamiannnsalanfnuas acetogenic bacteria
nlifinnseesld 19901 TN NEITY 1N
sz@nsnnlunisldlselamiannanunsilsiu an
NNTNARLAZLNNLEY A9eafan1TNANe N1 lWnNT
T ANAR AL AN AN B NN AN AR UN LAY
adAtlsEnauaadtnuN LNERsINIsasyLALin
Huasansandndonsedilosanszgnuarananu
1 da‘ 1 [~3 v o I
g7791a9tiia agnalafmun Tunisldaasludng
X X o o P % '
weqtaasinanatladaiunaqdadlidnaziiu
anNzaesdn i dngavevnanld dndouues
AN UABAINTTU WATLTN U AANIATN
a1 d' v 1 2 = R
AnAuANLFs1RlanaaNInge Basaaiu
o Mo~ A4 . v 4
qauvrdriauianuiaulalunistinnldina g
v XX LY
angsnnnludndiasniaas innlindntiuluauiam
= =S =3 o a & 73 o v
ANTRNIANENDNNTUNEd NN MnTLNanaas L6
NNNTNEAT LATUARITAALDIMNIERTIUTIRIA
ndAgn Weuwuanglumaiaiing A
TnauzaeedngAue IS ua18saNRINILAN
ANt NedNITIHANAR A ARFYUNTLARAR T
Xy
Asnaassalll

ANUBLATY

ummmﬁi@ﬁummﬁumumn AueRaeLay
WAUININENTRINTERT 1 UMFeY (TROFREC)
NAMNARIANGRAST ATULINHATANART NUNINENAE
PAULNY ARV ERIANART ADIENINENITITNTNA

203

wanadenalulatsauanaa g MaLam
ANAUAT

LANANSA9DY

Abd EI-Ghani, and A.A. 2004. Influence of diet
supplementation with yeast culture (Saccharomyces
cerevisiae) on performance of Zaraibi goats. Small
Rumin. Res. 52: 223-229.

Alshaikh, M.A., M.Y. Alsiadi, S.M. Zahran, H.H. Mograwer,
and T.A. Aalshowime. 2002. Effect of Feeding Yeast
Culture from differenct Sources on the Performance of
Lactating Holstein Cows in Saudi Arabia. Asian-Aust.
J. Anim. Sci. 15: 352-356.

Ando, S., R.I. Khan, J. Takahasi, Y. Gamo, R. Morikawa, Y.
Nishiguchi, and K. Hayasaka. 2004. Manipulation of
rumen fermentation by yeast: The effect of dried beer yeast
on the In vitro degradability of forages and methane
production. Asian-Aust. J. Anim. Sci. 1: 68-74.

Beauchemin, K. A., W. Z. Yang, D. P. Morgavi, G. R.
Ghorbani, W. Kautz, and J. A. Leedle. 2003. Effects
of bacterial direct-fed microbials and yeast on
site and extent of digestion, blood chemistry, and
subclinical ruminal acidosis in feedlot cattle. J. Anim.
Sci. 81: 1628-1640.

Bonhomme, A. 1990. Rumen ciliates: their metabolism
and relationships with bacteria and their hosts. Anim.
Feed Sci. Technol. 30: 203-266.

Brossard, L., C. Martin, F. Chaucheyras-Durand, and B.
Michalet-Doreau. 2004. Protozoa involved in butyric
rather than lactic fermentative pattern during latent
acidosis in sheep. Reprod. Nutr. Dev. 44: 195-206.

Carro, M. D., P. Libzien, and K. Rohr. 1992. Influence of
yeast culture on the in vitro fermentation (Rusitech)
of diets containing variable portions of concentrates.
Anim. Feed Sci. Technol. 37: 209-220.

Chaucheryras, F. 1995. In vitro HZ utilization by ruminal
acetogenic bacterium cultivated alone orin association
with an archae methanogen is stimulated by probiotic
strain of Saccharomyces cerevisiae, Appl. Environ.
Microbiol. 61: 3466-3467.

Chaucheyras, F., G. Fonty, G. Bertin, and P. Gouet. 1995.
In vitro H2 utilization by ruminal acetogenic bacterium
cultivated alone or in association with an archaea
methanogen is stimulated by a probiotic strain of
Saccharomyces cerevisiae. Appl. Environ. Microbiol.
61: 3466-3467.



204

Chaucheyras, F., G. Fonty, G. Bertin, J.M. Salmon, and
P. Gouet. 1996. Effects of a strain of Saccharomyes
cervisiae (Luvucell SC1), a microbial additive for
ruminants, on lactate metabolism in vitro. Can. J.
Microbiol. 42: 927-933.

Chaucheyras-Durand, F., and G. Fonty. 2001. Establishment
of cellulolytic bacteria and development of fermentative
activities in the rumen of gnotobiotically-reared lambs
receiving the microbial additive Saccharomyces
cerevisiae CNCM 1-1077. Reprod. Nutr. Dev. 41:
57-68.

Chaucheyras-Durand, F., N.D. Walker, and A. Bach. 2008.
Effects of active dry yeasts on the rumen microbial
ecosystem: Past, present and future. Anim. Feed Sci.
Technol. 145: 5-2.

Cole, N.A., C.W. Purdy, and D.P. Hutcheson. 1992.
Influence of yeast culture on feeder calves and
lambs. J. Anim. Sci. 70: 1682-1690.

Corria, R., M. Magalhaes, and G. Macedo. 2007. Protein
enrichment of pineapple waste with Saccharomyces
cerevisiae by solid state bioprocessing. Journal of
Scientific & Industrial Research. 66: 259-262.

Desnoyers, M., S. Giger-Reverdin, G. Bertin, C. Duvaux-
Ponter, and D. Sauvant. 2009. Metha-analysis of the
influence of Saccharomyces cerevisiae supplementation
on ruminal paramitters and milk production of
ruminants. J. Dairy Sci. 92: 1620-1632.

Erasmus, L.J., P.M. Botha, and A. Kistner. 1992. Effect
of yeast culture supplement on production, rumen
fermentation, and duodenal nitrogen flow in dairy
cows. J. Dairy Sci. 75: 3056-3065.

Ettle, T., and F.J. Schwarz. 2002. Auswirkungen einer
gestaffelten Versorgung mit nutzbarem Rohprotein
auf Leistungskriterien in der Milchviehfutterung bei
unterschiedlichen Grundfutterarten. 1. Mitteilung:
Frisches Grunfutter. Zuchtungskde. 74: 157-168.

Fedel, AM., A. Rania, and M.A. Abusamra. 2007. Effect
of supplemental yeast (Saccharomyces cerevisiae)
culture on NDF digestability and rumen fermentation
of forage sorghum hay in nubian goat’s kids. Res. J.
Agric. Biol. Sci. 3: 133-137.

Fonty, G., and F. Chaucheyras-Durand. 2006. Effects and
modes of action of live yeasts in the rumen. Biology,
Bratislava. 61: 741-750.

Galip, N., 2006. Effect of supplemental yeast culture and
sodium bicarbonate on ruminal fermentation and
blood variables in rams. J. Anim. Physiol. Anim. Nutr.
(Berl) 90: 446-452.

WNWNEAT 43 (1) 1 191-206 (2558).

Girard, I.D., and K.A. Dawson. 1995. Stimulation of ruminal
bacteria by different fractions derived from cultures
of Saccharomyces cerevisiae strain 1026. J. Anim.
Sci. 73: 264-274.

Gomes, R.C., P.R. Leme, S.L. Silva, M.T. Antunes, and C.F.
Guedes. 2009. Carcass quality of feedlot finished
steers fed yeast, monensin, and the association
of both additives. Arq. Bras. Med. Vet. Zootec. 61:
648-654.

Guedes, C.M., D. Goncalves, M.A.M. Rodrigues, and
Dias-da-Silva. 2008. Effect of a Saccharomyces
cerevisiae yeast on ruminal fermentation and fibre
digestion on mize silages in cows. Anim. Feed Sci.
and Technol. 145: 27-40.

Hristove, A. N., G. Varga, T. Cassidy, M. Long, K. Heyler, S.
K. R. Karnati, B. Corl. C. J. Hovde, and |. Yoon. 2010.
Effect of Saccharomyces cerevisiae fermentation
product on ruminal fermentation and nutrient
utilization in dairy cows. J. Dairy Sci. 93: 682-692.

Hucko, B., V.A. Bampidis, A. Kodes, V. Christodoulou, Z.
Mudrik, K. Polakova, and V. Plachy. 2009. Rumen
fermentation characteristic in pre-weaning calves
receiving yeast culture supplements. Czech J. Anim.
Sci. 54: 435-442.

lannotti, E.L., D. Kafkewitz, M.J. Wolin, and M.P. Bryant. 1973.
Glucose fermentation products of Ruminococcus
albus grown in continuous culture with Vibrio
succinogenes: changes caused by interspecies
transfer of Hz. J. Bacteriol. 114: 1231-1240.

Jouany, J.P., F. Mathieu, J. Senaud, J. Bohatier, G. Bertin,
and M. Mercier. 1999. Effects of Saccharomyces
cerevisiae and Aspergillus oryzae on the population
of rumen microbes and their polysaccharidase
activities. South African J. Anim. Sci. 29: 63-64.

Jouany, J. P. 2001. A new look at yeast cultures as
probiotics for ruminants. FEED MIX. 9: 17-19.

Jouany, J. P. 2006. Optimizing rumen functions in the
close-up transition period and early lactation to drive
dry matter intake and energy balance in cows. Anim.
Reprod. Sci. 96: 250-264.

Kalmus, P., T. Orro, A. Waldmann, R. Lindjarv, and K.
Kask. 2009. Effect of yeast culture on milk production
and metabolic and reproductive performance of early
lactation dairy cows. Acta Vet. Scand. 51: 31-38.

Kawas, J. R., R. Garcia-Castillo, F. Garza-Cazares, H.
Fimbres-Durazo, E. Olivares-S aenz, G. Hern"andez-Vidal,
and C.D. Luc. 2007. Effects of sodium bicarbonate
and yeast on productive performance and carcass



KHON KAEN AGR. J. 43 (1) : 191-206 (2015).

characteristics of light-weight lambs fed finishing
diets. Small Rumin. Res. 67: 149-156.

Kim, D.Y., M.R. Figueroa, D.P. Dawson, C.E. Batallas,
M.J. Arambel, and J.L. Walters. 1992. Efficacy of
supplemental viable yeast culture with or without
Aspergillus oryzae on nutrient digestibility and milk
production in early to mid-lactating dairy cows. J.
Dairy Sci. 75(Suppl.1): 206.

Kim, D.Y., D.P Dawson, B.A. Kent, and M.J. Arambel.
1994. Effect of supplemental viable yeast culture
with or without Aspergillus oryzae on body weight
gain, milk production and nutrient digestibility in early
lactating Holstein heifers. J. Anim. Sci. 72: 124-130.

Kumar, U., V.K. Sareen, and S. Singh. 1994. Effect of
Saccharomyces cerevisiae yeast culture supplement
on ruminal methabolism in buffalo calves given a high
concentrate diet. Anim. Prod. 59: 209-215.

Leng, R.A., and J.V. Nolan. 1984. Nitrogen metabolism in
the rumen. J. Dairy Sci. 70: 1027-1034.

Lesmeister, K.E., A.J. Heinrichs, and M.T. Gabler. 2004.
Effects of Supplemental Yeast (Saccharomyces
cerevisiae) Culture on Rumen Development, Growth
Characteristics, and Blood Parameters in Neonatal
Dairy Calves. J. Dairy Sci. 87: 1832-1839.

Lila, Z.A.,N. Mohammed, N. Ajisaka, S. Kanda, Y. Kurokawa,
and H. Itabashi. 2004. Effect of cyclodextrin diallyl
meleate complex on methane production, ruminal
fermentation and microbes in vitro and in vivo. J.
Anim. Sci. 75: 15-22.

Longuski, R.A., Longuski, Y. Ying, and M.S. Allen. 2009.
Yeast culture supplementation prevented milk fat
depression by a short-term dietary challenge with
fermentable starch. J. Dairy Sci. 92: 160-167.

Martin, C., L. Brossard, and M. Doreau. 2006.
M’ecanismes d’apparition de I'acidose ruminale
latente et cons’equences physiopathologiques et
zootechniques. INRA Prod. Anim. 19: 93-108.

Masek, T., Z. Mikulec, H. Valpotic, N. Antunac, N Mikulec,
Z. Stojevic, N. Filipovic, and S. Pahovic. 2008.
Influence of Live Yeast Culture (Saccharomyces
cerevisiae) on Milk Producion and Composition, and
Blood Biochemistry of Grazing Dairy Ewes during the
Milking Period. 77: 547-554.

Michalet-Doreau, B., D. Morand, and C. Martin. 1997.
Ecology of methane production and hydrogen sink
in the rumen. Reprod. Nutr. Dev. 37(Suppl.1): 81-82.

Mir, Z., and P.S. Mir. 1994. Effect of the addition of live
yeast (Saccharomyces cerevisiae) on growth and

205

carcass quality of steers fed high-forage or high-grain
diets and on feed digestibility and in situ degradability.
J. Anim. Sci. 72: 537-545.

Moallem, U., H. Lehrer, L. Livshitz, M. Zachut, and S. Yakoby.
2009. The effects of live yeast supplementation to
dairy cows during the hot season on production, feed
efficiency, and digestibility. J. Dairy Sci. 92: 343-351.

Mosoni, P., F. Chaucheyras-Durand, C. Béra-Maillet,
and E. Forano. 2007. Quantification by real-time
PCR of cellulolytic bacteria in the rumen of sheep
after supplementation of a forage diet with readily
fermentable carbohydrates. Effect of a yeast
additive. J. Appl. Microbiol. 103: 2676-2685.

Moss, A.R., J.P. Jouany, and C.J. Newbold. 2000. Methane
production by ruminants: its contribution to global
warming. Ann. Zootech. 49: 231-253.

Mutsvangwa, T., l.E. Edwards, J.H. Topps, and G.F.M.
Paterson. 1992. The effect of dietary inclusion of
yeast culture (Yea-sacc) on patterns of rumen
fermentation, food intake and growth of intensively
fed bull. Anim. Prod. 55: 35-40.

Nagaraja, T.G., G. Towne, and A.A. Beharka. 1992.
Moderation of ruminai fermentation by ciliated
protozoa in cattle fed a high grain diet. Appl. Environ.
Microbiol. 58: 2410-2414.

Nagaraja, T.G., C.J. Newbold, C.J. Van Nevel, and D.I.
Demeyer. 1997. Manipulation of ruminal fermentation.
In: Hobson, P. N. (ed.), The Rumen Microbial
Ecosystem, 2" ed. pp. 523-632. Blackie, New York.

Newbold, C.J., R.J. Wallace, X.B. Chen, and F.M.
Mclintosh. 1995. Different strains of Saccharomyces
cerevisiae differ in their effects on ruminal bacterial
numbers in vitro and in sheep. J. Anim. Sci. 73:
1811-1818.

Newbold, C.J., A.G. Williams, and D.G. Chamberlain.
1987. The in vitro metabolism of D,L-lactic acid by
rumen microorganisms. J. Sci. Food Agric. 38: 9-18.

Newbold, C.J., R.J. Wallce, and N. McKian. 1990. Properties
of ionophore tetronasin on nitrogen methabolism by
ruminal microorganisms in vitro. J. Anim. Sci. 68:
1103-1110.

Newbold, C.J., F.M. Mclintosh, and R.J. Wallace. 1995.
Drifference strains of Saccharomyces cerevisiae, as
a feed additive for ruminants. Br. J. Nutr. 76: 249-261.

Newbold, C.J., F.M. Mclntosh, and R.J. Wallace.
1998. Changes in the microbial population of a
rumen-simulating fermenter in response to yeast
culture. Can. J. Anim. Sci. 78: 241-244.



206

Nisbet, D.J., and S.A. Martin. 1991. Effect of a
Succhctromyces cerevisiae culture on lactate
utilization by the ruminal bacterium Selenonmnus
ruminuntium. J. Anim. Sci. 69: 4628-4633.

Oeztuerk, H. 2009. Effect of live and autoclaved yeast
cultures on ruminal fermentation in vitro. J. Anim.
Feed Sci. 18: 142-150.

Olson, K.C., J.S. Caton, D.R. Kirby, and P.L. Norton.
1994. Influence of yeast culture supplementation and
advancing season on steers grazing mixed-grass
prairieinthe northern GreatPlains: |. Dietary composition,
intake, and in situ nutrient disappearance. J. Anim.
Sci. 72: 2149-2157.

Owens, F.N., D.S. Secrist, W.J. Hill, and D.R. Gill. 1998.
Acidosis in cattle: a review. J. Anim. Sci. 76: 275-286.

Paryad, A., and M. Rashidi. 2009. Effect of yeast
(Saccharomyces cerevisiae) on apparent digestibility
and nitrogen retention of tomato pomace in sheep.
Pakistan J. Nutri. 8: 273-278.

Plata, P.F., M.G.D. Nendoza, J.R. Barcena-Gama,
and M.S. Gonzalez. 1994. Effect of yeast culture
(Saccharomyces cerevisiae) on neutral detergent
fiore digestion in steers fed oat straw based diets.
Anim. Feed Sci. Technol. 49: 203-210.

Putnam, D.E., C.G. Schwab, M.T. Socha, N.L. Whitehouse,
N.A. Kierstead, and B.G. Garthwaite. 1997. Effect of
yeast culture in the diets of early lactation dairy cows
on ruminal fermentation and passage of nitrogen
fractions and amino acids to the small intestine. J.
Dairy Sci. 80: 374-384.

Raeth-Knight, M.L., J.G. Linn, and H. Jung. 2007.
Effect of direct-fed microbials on performance, diet
digestibility, and rumen characteristics of Holstein
dairy cows. J. Dairy Sci. 90: 1802-1809.

Rossi, F., P.S. Conconcelli, and F. Masoero. 1995. Effect
of a Saccharomyces cerevisiae culture on growth
and lactate utilization by the ruminal bacterium
Megashpaera elsdenii. Ann. Zootech. 44: 403-409.

Rossi, F., A.D. Luccia, D. Vincenti, and P.S. Cocconcelli.
2004. Effects of peptide fractions from Saccharomyces
cerevisiae on growth and metabolism of the ruminal
bacteria Megasphaera elsdenii. Anim. Res. 53:
177-186.

Stella, A.V., R. Paratte, L. Valnegri, G. Cigalino, G. Soncini,
E. Chevaux, V. Dell'Orto, and G. Savoini. 2007. Effect
of administration of live Saccharomyces cerevisiae

on milk production, milk composition, blood

WNWNEAT 43 (1) 1 191-206 (2558).

metabolites, and faecal flora in early lactating dairy
goats. Small Rumin. Res. 67: 7-13.

Thrune, M., A. Bach, M. Ruiz-Moreno, M.D. Stern, and
J.G. Linn. 2009. Effect of Saccharomyces cerevisiae
on ruminal pH and microbial fermentation in dairy
cows Yeast supplementation on rumen fermentation.
Livest. Sci. 124: 261-265.

Titi, H.H., A.Y. Abdullah, W.F. Lubbadeh, and B.S.
Obeidat. 2008a. Growth and carcass characteristics
of male dairy calves on a yeast culture-supplemented
diet. S. Afr. J. Anim. Sci. 38: 174-183.

Titi, H.H., R.O. Dmoura, A.Y. Abdullah. 2008b. Growth
performance and carcass characteristics of Awassi
lambs and Shami goat kids fed yeast culture in their
finishing diet. Anim. Feed Sci. Technol. 142: 33-43.

Vermorel, M. 1995. Emissions annuelles de methane
d’origine digestive par les bovines en France.
Variations selon le type d’animal et le niveau de
production, INRA Prod. Anim. 8: 265-272.

Wallace, R.J., N. Mckain, and C.J. Newbold. 1990.
Methabolism of small peptides in rumen fluid.
Accumulation of intermediates during hydrolysis of
alanine oligomers and comparison of peptidolytic
activities of bacteria and protozoa. J. Sci. Food Agric.
50: 191-201.

Williums, P.E. V., A. Walker, and J.C. MacRae. 1990.
Rumen probiosis: The effects of addition yeast culture
(viable Yeast [Saccharomyces cerevisiae ] plus
growth medium) on duodenal protein flow in wether
sheep. In: Proceedings of Nutrition Society. 49: 128A.

Wohlt, J.E., A.D. Finkelstein, and C.H. Ghung. 1991. Yeast
culture to improve intake, nutrient digestibility and
performance by dairy cattle during early lactation.
J. Dairy Sci. 74: 1395-1400.

Wohlt, J.E., T.T. Corcione, and P.K. Zajac. 1998. Effect of
yeast on feed intake and performance of cows fed
diets based on corn silage during early lactation. J.
Dairy Sci. 81: 1345-1352.

Wolin, M.J., and T.L. Miller. 1988. Microbe-microbe
interactions. In: Hobson, P. J. (ed.), The Rumen
Microbial Ecosystem, Elsevier Applied Science
Publishers Ltd., London.

Zeenat, A.L., M. Nazimoddin, T. Tsuyoshi, T. Masahiko, Y.
Takashi, K. Mitsunori, K. Shuhei, and I. Hisao. 2006.
Increase of ruminal fiber digestion by cellobiose and
a twin strain of Saccharomyces cerevisiae live cells
in vitro. Anim. Sci. J. 77: 407-413.



