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TjaVLfWus uAsmsvriMimssmn ujij a mCiaemwasjtmmi<u
<y W

EFFECT OF UREA FERMENTED CORN POLLEN ON FEED INTAKE

NUTRIENT DIGESTIBILITY AND RUMINAL FERMENTATION IN

BRAHMAN CROSSBRED CATTLE
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urinaria

mf aCiinMfithsa mwafflnmfya a myitfasaa-wiiIiNflviiJntfoaoiiEJ
t <u

waiJliJifufmni/lw rm ej
'

 aylmta -at nmi£ ua miviJjnl'unirmis iiiwa lpiiuagnHfijj
<U lv

u-nmiumm-j 4 (>n ihvmfunau 174 ± 5.0 nlaniw m-Hifmnnwaa-uiAJU
v

4x4 Latin 5c|uare Tw?j2{ta vmaa4m,iri asaa iTUsftviwnifoumlmmmmmj
4 ismj eia 3

,
 4, 5 uaz 6% 

'

liivtupnitiawnwi nuyn anw (p > 0.05)
i

warm vi ma a winn asaa iiTviwvmnSanwwsvn-miiJfnWlnaifliMmj wa nau

ua rnaiieTa wfiaiiiihianym riaij!u-i- fia wsmnnsnnfln pH viurifh pH a lu
'OT-stJ iunnj 4.3 wltiuMnwi nuvmaaw (p > 0.05) nTsnvilmiwoa-aanvnia-aa nlvm

wwnSfha ltmaiJvb-mj ilfj 3% ulaiill&iiivi&ijntinaijau <] afhVtan&nu tllintu
ni ntA iptEJiCapi t"ijviii'iyn yManlarii

'

jjihMijniiJUViijaanw
'

aT
'

t! SfhWwnfrh fvu

vmafm (p > 0.05) nTjEjayl a-j iauw auvil iVm IvIiMuviyit! uauSa
!Uj NDF

vmuwlTjjjSfliama malOT,uaivt'i vfl - ii ilfjttiniiviyna tj,u Smivhrnj 68.

99,67.99
,

66.57 ua~ 66.97%DM tnuaiflu mni ayM aVUjTOu2utnK!ijafla3ma%flij<ua.3Ej

ilym uniiviilna-wt! uasfhm?daEM a 8aty2utnImia m23 fntraa miya-3"tiu
V V <u V

uwayi nwiiiljjvjiiwTniJuwnwn nuvti.Oianw (p > 0.05) uanaind iswrntaiilmCliJ

" *
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iJ-ssiu i3swn« uat

luTtnwwlijn suaiaa Suij'j*LiJjjSflnfi 'ua a vi"s mj 6% (5.58 mg%) niTiweiTiMii
U V s J 1

n Wm1?niwnasaa T3lv<fl2u Tmmw 0"u 3% a iafiMam n'ulii
'

 fmuWlfl

.aaVfow:; iimmn vmntainwvns imwa Tmuaanwammw&masSmlininnmjYiW
u  »

ismjiinstumsviyna-smi iIuasaawiQTyiflviunwS flijmiy 3% skenuumJTinJ"s-j
'O V V 1

fiw/nriaiwn ivnmnwnnwiaaVlmilalima mAfi
i M

frmimu: asaa smTviw, ejiIej, ni inunnimih, Iflanwajjtnnmru
4/ V V

Abstract

The objective of this study was to effects of urea fermented corn pollen

on feed intake, nutrient digestibility, and using four beef cattle with 174 ± 5.0 kg.

BW were randomly assigned in a 4 x 4 Latin Square design. The experimental

factors consisted of 4 different levels of urea fermented corn pollen, at 3, 4, 5 and

6%, respectively, not statistical difference (p > 0.05). The results were shown that

Fermented corn pollen has similar physical properties in terms of color, smell and

texture, when consider from pH found that pH value average 4.3 that mean feed

preservative good quality not statistically different (p > 0.05). It was found that

total intake of fermented corn pollen higher in the 3% levels of urea compared

to other groups. However, feed intake in term of g/kgW" Vd not significant different

(p > 0.05). The digestibility of dry matter, organic matter, crude protein and NDF

fiber showed that decreased trend when fed with higher urea levels of fermentation,

which was at 68.99, 67.99, 66.57 and 66.97%DM, respectively. Protein digestibility

tended to decrease with higher levels of fermentation urea. The digestibility of

fibers tended to higher at 6% level (5.58 mg%) with higher urea levels, however,

not statistical difference (P > 0.05). In conclusion, the use of corn pollen fermented

urea was likely at 3% to feed intake, digestibility of nutrients and rumen fermentation

in Brahman crossbred cattle was higher than that of the higher urea fermentation

group. Therefore, fermented corn pollen with urea level at 3% could improve feed

quality for local beef farmers.

Keywords: Corn Pollen, Urea, Fermentation, Brahman Crossbred Cattle
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wp a:mVl£R£aDi€~7
~

ivim3Tnfciimiya0;J?jnMmtf5tA# rniiiwAftroaynn*
e 

uiiemwtfnlwieivniriuju»jenBwainwiiuvmTJifu Tjissiu iltsain uas XnSffifs

unui

I  a a a/ <

itoqmnMOfluanvnia&nn EJiavnEUviaVIibwu vnwinsnnmuasrnnaVn
% *

1/

jblpng u n?~vmMe(?VuviiiaMaiwni ijni cJaMatt  (Millen, Pacheco, Arrigoni,
Galyean, & JVasconcelos, 2009) luawnaw Wiwuvianmmdiiiibsnauanflw
tuawsanvm<BlJ (Concentrate) vnaaTVmfjaWfi*3'uai'U (Total Mixes Ration: TMR)

V
I is 1/

vtasMiOuanimawTlflaiaYnsaerfiflEni.fia  wiu Xmua Tfiuu uasnisiia -ia~s Sm-jH
i i v > .

iMoenjanvnimanuUjtJ mflifia jJinmaia aMThjisasMh-a 1 mamjjwawawa&n
Wawu uaslmluanvmia1ijlu wanvmviynijfinimY<mn(?tufiavi

v *

u,uivnVUinniunilniwiQwofiiJ3ivma(«n2,nmiim vmiaanviCbflaniTih
K *

waviaaalnvmn'mriwi<s (Agricultural by-product) liu vhwiQuasmmiTriflviasfm
 is , 'is ** ** ji

in\jftnmjjmtmMasvia-3mj liunilfmb amim aHiafj TmCla (sT flfw natm-a
* t \

uas iltiaiafl, 2550) ?$ni*5ihwaviaBLl«vn<am5inwiwnU?u'U"5'5lTOifliTuU*ift'u

uatifljjpi£ii/nwH2IfiutJsa.3?u nvfuHtSuaivn?aw,3 tFiysnnrmflfrnTua-aalifi
% \}

mvisjuaa, wwp Cham, aiitocy jjtuojj, tug via puiafl, uas vianni arfyfm (2564)
nwaTja mTwijni'Uaanmlati ati\Js « uaKvinvia-atfooaaw CSaccharomyces cerevisae)

i f

ttam ilimbwtufnvmlnmjuialmJuaivnsImCia wuTi\fo a<im?ia1mazlijtfmi
.> i

Sawmjfoqmia zBsnantumwjjn (0, 7 was 14 tu) ewwawaftwmvraa IibM,uviei,u
v «* a a < a d v  i »/ «  « il

a-saivmviwnmalsjSaMa mianvmfiawiwwmMiijvi 7 nasfmvmn onviw iu
us . f

fi iiamnjs a avisvia iJ a waa ik yyiaiimmwjjViwsItbMtMtnij
'

lfl uan nnS

MawaaaIwvrani?inwi?0n*uflvm43nnm?HaHtm
"

toifl Ha asaa-mTtvifl shsfavnei

m« dii)tfuvia<iwaw n p,ivil'i'i£yviapwja-3"uti:ivif'i
>

lviij Swmyns fm,u*ju 866,115 li
Mawattivhmj 668,902 t>Tt!friai3 (Office of Agricultural Economics, 2018) lias
jjaseawilvmClwawaaa

'

lwvmmimwmijtitfitn,Uinn nnmwnwiijawtimri'i

inwiiniunazaawnTlriwinKitluanvmaw flaihaKaawmlviwtiftmtianifluamsni;;

laluvifluviuaivmviinij u«UiSnn?\J?iJil«flcu/nmiasifijjwuflTlnTm:; nntjamrHy

mm aaaTuasaawiQlviflmviwnsaijaimijtflibsnauanvmann iJMaajj*no/nvi
v

a - £ ( t_, i/ -»> -v/ -vf

nniwituiw\jIw a iiSaanHaiJlJli\i5Ju (Brahman Crossbred) ihvmnwi 171 ± 5 ntanfjj

anottosintu 1.6 il qnnu 12 m iSotwaivmwwajiasoawiTEwi 4 »mj flo anvrnw
*

fiawasaa<wmTwfl o, 10
, 20 was 30% la In 90 tu mmuiwInfrmaaoa sTiTi*

210.33-218.83 nlanfjjwawi uasawjim maiiwiilwayisidi  0.42-0.47 nlanfuwa n
tL*

wait) uasasaawmlvifliaaaTmijalt wBluawanwmiMaamin/nwn m cuiMuEM
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iiMi 8 im lit s s c ew ViTtti valn vj  i,: iri evftsjifljrmf.uW m LBuUfaB-sumie
utiKmiwfiinliiniiiwnt iwuvasIwiijBanfjSiiuiwifu irtssiti &j.iai*i uat SVuflSS<Si chafes

(tbssnu ilasaifl nas Rnwm'ay maim, 2561) miwwniiiuism"nnufnwnanvm

Tfl&aif%ni vmmia n?mafifrm&ntra i$mejUiafmslfanfnfl maumyafi-amei

ativilsja
'

iij
<

lvityiStjn wuapiwnlpiyHviunfliftij1laiw"iw (Ki et al., 2009) rmiJfuib
fiaifn aivni tiaTJie jj itiu anifiS laukm uasuufiviny animaHibslMiJUi

'

*

ni ijnjj miasni vmnunfrnaaumntjfuih-ww/nme w vijjnl mifoo flfuph
vraTn tJsuasflTiijansjTsrlumiHasAfl Ifla nn arnjnniiWmlBmsmj 0, 0.5, 1.0,

1
.

5 uas 2.0% awinuw Mijjaimj d-wavum mnmiwmijafla'iy 120 in matin
* 

?utm 2-3 wruMtaws ihmmavhanwiiaMiviimflia i,ijj nai m/pi mimfncfoyyily
vbsmj 1.5% "Da-aiwquw twiaeiviafl (Wanapat, Kan§, Khejornsart, & Pilajun, 2013)

efatjru nfianniTqyfl maiTawVu unwnann iqywaoafnM
'

ain manntn
M

fniH iiEjViijna aa iIvmwaiJlijnfuniinui?! nniaaa
-

lmia-alfiTJu:; uasfmvtjjn

T
.
unisivns?imwo4tmtiaanMammmi

'

'u maaiuvmiaantunniiJfuib fummiai:
.j <u * «

m HtbsIywaimmtluaiMTsTmna a ixmmnituwa ciiAmfifltbsaYmfiTHa-sa!?!
f i .

uasanimmtlmiuivnwatjat tJavnjwa'u <] wa
'

liJ
u I

SctnUsraofimsooa

iwaflnwria a miHasaawiIweiMifow wywatJlynfum ntilfl nTSEiaalfl
TiaVlnmi:; uasnTsvmntunmmsiuj,u

u

0601iuums00£j

uwunnvi«naa-a

1/ 4/ *, is u -xj -ls

Klm£i0anHaijmTwi!miriflN ihvmnwn 174 ± 5.0 nlanfu huiu 4 m ti-juwu
V M

fmviwaa-mmj 4x4 Latin Square ivJaitl ym,Mauwa a-jasaaruniT/wflvmn tla
4 Imiri vilviujuMvi l asaa unl wviijnmlta 3% vilvnutiwvi 2 asaa-rrntoie)

viunytly 4% mYiumwvi 3 asoawnilwiwijn ilo 5% uasvilvimuwvi 4 asaawmlv
vmnmlu 6%

nT51m tJ sj a nvn "5ua s; a ei-5vi pi a a <i

tijauwnMWfhun 3\J5JjaiwfijniiHafrnmarmvn4iviEnf"natt,5 taw ul-
* " M

04551-2559 marrvsvieiaa-j

mnwlMjasaa iiTvMnviNnmloTflanTjHasaawi rifl inl fuyaHTmTriPi
v

i> » f

Itjraw uvia°'imaula-3 vneumnfincu trmnviipmsja-ai  viawm7uihliJMifnfl'J!j|ji.l£j
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"
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ttestu i wenn tips rfisfoS

wnuvimmjwTn&mviujuMvi l uiinvijjn EJ ny 3% iwmivi-3 vnviumem 2 uninvjjjn
enamla 4% tmouw-j ynsvauuMVi 3 uiinvtijnehayiiy 5% tViouw uasmmuiMvi 4

V * V 

ihinvmn iEjjjHly 6% iwtiuvu fmMtatvnmjjuM vhni,sasaiEj jiiiouat/vna
ninth t»na 5 ntanfu vinmvaiJUttlmmaiuimflamfmnniiasaewQlvwiwWmfYL!

uasvwnlilu&viaiaMntuamv/liainiflibsincu 21 tu (Wanapat, Kang, Khejomsart,

& Pilajun, 2013)

nnrfarauasjtmvn-jn.iEifnv'i Huri a nau luaaiitfa ua mmnrntlunifl-em

(pHjIflaHn sflnvawija ua tb-uhjftWfnwT H -fliimniuwnmnaiwJinihj mTi
vn-3m£j/nv a-3w,0M3Tn«uQ-3na-33nvn'3a{'Tf (frswilwawj, 2547)

isasTJiuaJOYlflaa-J (Preliminary Period) tfiYinMVlflftjaivmvm'llJ fia
vitihnmian itflymhasaifl uatuisnwnaiAtfaMifUiMaafiHiai itlm-usuai 14 iu

riamiiwuvieiaa-s iwailfuafrnua mjvnEfUjn iynsiujutwuflomja'

ivn"iuasftan

via inmjq-mihwyniiasmmnuivi0nriatn$'iviflaa-3 Tmt1a nNajjmnw£mv<mJ
ihviOhiaay 174 ± 5.0 nlaniu <oiutu 4 t»Ti TemuHaswWlfliuanvmfrnaYimNiiM

* t>

AaasoawTalyiflvitfnraSItbMuvifn,u 12% Qfcinuvu WUTuanvni 1.5% thwilneh
I r. fc» i 1/

uaslwfuvitiynnijCiapi
,lMnuaon-aiwijfl tl najanvmmvYlmMa m s ihvmnriamaz

t t i v

aivini waa s aanvinTUfia,ij
,lvianviiVlMijlijnanmTij i1l'U ifmiJlinfuanvnTmaawu

\

n

winaivmiwaatu aivnTuattnTi 10% Iflmi waiwiTuas 2 flfa Ra nan 08.00 u.

nas 16.00 \i.

isasviflaa  (Experimental Period) utkulu 4 "smrmviflaas (Period) UMas

tii ni viPtaa Hnai 21 tu TeiEjtwh-a 14 fuum awiQnwpianifljnmavlnjaw*Sua::
tllinaim niil aenaa,ji: uas 7 -niaflvha vnm amnwnaanwauasflaa,roija'a

s * \J

1/

UMazTn-wnvwaa-j wa-mnauaA,uamwasTmn'nYmaa-s sSnniwnaVn 4-7 tu

maMattifim iJfiJfrnnuanvnVlvm

nnmuabaem

nayi eiMiitmLasaivmmaa a uMasvnviuiUMviamaiih iutMaaniihj

2 fbu Xeioaiuvi l uiwiaul,uwaxjaufa'uvi 100 a-jpnwawiaa tnu 24 infa* maiimnsM

vn ifiuw ebuvi 2 iJujna,utwTauama<uvi 60 awiwawua tnu 48 .BVUj'S ufhufl
n 1»

f-huMtumwunfl 1 2aaU4M<5 mailfmsMVnftl DM (Dry Matter), OM (Organic Matter),

CP (Crud Protein) lias EE (Ether Extract) HlinSfmua* AOAC (1990) llfmsw NDF

(Neutral Detergent Fiber), ADF (Acid Detergent Fiber) lias Ash (Acid Insoluble Ash)

tlr 16 autre 2 {rnrw)T*s-iimi:j 2564) 131



lipemwiSilTjmBttne ujiiWJ wCawiKaiJUTTOSrtj liws-iU tfawwi uae frSfKi 0kifai

Wlinsfrmia* Van Soest, Robertson, & Lewis (1991) GE (Gross Energy)

liFiy°lmmao Bomb Calorimeter (AC 500, LECO, Michigan, USA)
nniamnu,uo viaTAnnnn.sU'niniiln,ua lifmflaa-JvinwT tuuwat ay o

* s

fmwiaa-3 fu thliuvi 4 iimmVUiaivmltm m maunlijlimntwnn flliijjuvnsrtitj

l iyvfavmei (Volatile Fatty Acids) uasim Mvnfmm wm amasuTmClytuTfrm,Du
(NH

t
-N) viaalu a wa mnn-snvn uju T eAths Stomach Tube Technique hlinu

i i' i

Vacuum Pump maflmnijtia viai nnniswn uj-u iia inmraa maivl
'

lifo nth
UliflrinpmmtlunTflem (pH) wjvivia nnsamfvu uasih iviaivilflillirien 50 Saaa&n
iMun wlsI i Piaaln (6 N HCL) iHuiws 5 Saaawi maininnwiu,au{ltm wamjs3h

nwimtatnmqlfywtilw a auvilfj riauiInliiduiviia-Aauatu ulwacuvi jS -20°C
v 1/

uasVia nnilwtinliJiiR n-WMnnWlwuinv navnvmtFi (Volatile Fatty Acids)

W1JJlS*ua-3 Briggs, Hogan, & Reid (1957)

nYsamnufrnadi iaamia IflYiflaawnt-ntuiMa ama m viflaa via nnsK
* i

aivmtim wi a-mw,

aii nTsviflaa-a TwEJwnnniinuiaowulnfuiauiaawwnvlaiFia

(Jugular VeinjTwmjluiw,j*ib-ina! 8 2aaam OTfjimjiuai 16 uas
'

Ummivra 10 flaaam

taowvUmhmiWvn a'vi 3,000 "sauwauivi aJtinai 15 trivi ihenmia-sta (Serum)

Lnufnyiluwumm (-20°C) ma avnnniQiPmswnijlanfljmlLilijtfrmWlmaaet
aj v

(Blood Urea Nitrogen: BUN) uasilwncMVniJlinwnglfialuiaaPl (Blood Glucose)
nn ifmsmfaiiavmacifl

TOijatfrojjavitemnnnTWflaa ihNiiimisMvnfnimuhtbiuYmatm lemK

Analysis of Variance (ANOVA) ttmiMUfmYlflaa-3 4x4 Latin Square Design TflyH
Proc GLM (SAS

,
 1996) i\Jlumwa\jmnmttnfrri a<imiaay amMai:vi1w wimaQ5

Duncan's New Multiple Range Test on nsmma  Steel & Torrie (1980)

S> wamsooa

fiamfWjmtm ataawrjlvwviun waanjmmfommjflJUfnviasaasimliKflM
i/ < i

anwtusYJi ma/inrraa-aaxaawTsTiiiwviJjn naifia-amj wa nau ua wiaiif-Ta ?3cia7i

iCluanwtosvlflavih-afifia aii/hiniS a ih m n atmj nawwajj fnaywaiaiu"

hiaii LiaxUktlu
CL»

»jan wsmnminm pH nvmeh pH a lmm 4.3 -roflini uaivmwjnfiwnn'ww
(frmnvi 1) nnnifiifiris uMa y/jtjIimimama-imbsnaiJYmtflCtoa amrsviflaa-a
1

imiri viqhnmiafl uata wtbsnaij a fmjspm <] a aivnivmaawn 4 yiiyruw

[
132 tjv 16 cluvi 2 (mruiiwj-ovmciji 2564)



\Jik3tj ws taia i S "aij ptfaTaj

SphiQaa a Mfutw aumaiMnlitemwEnij iSaWl anetwrnTmthjncm (wwwas)
i *

uauyalimbjasaiytuemmtlimw (anluwaalafi) (wmwl 2) Nfroaapha mbsnau
(j l 1/

vn'Ufljfaa aKaarunilvmvijjnluft&u&alunisnuajjaivm&mwja<Haati
'

bivmri'n
< t'

inwi?in\Jftnh$Afunnmiass)«?i:ouiannnnfnnnttnt0unuEj«hj

crm-avl l wwauwvmnnamnuasflhpi,j'iijttlufnfl-en-i (pH) Daoasaa *unlrm
vmnyila

._._

Tt
jpa

vivnmi&n . 
-

noni*
!

vjf , 
5smjHL5ti (%1 „[J

*" ' '
,

' Pr.
1

-  -/$"

» 
 ~

\,

. i> i
{WW-imJ*>

rati*
; Pr. sa wi .»;

f<*Vt
>» ns K, :/ w

Mm*
N r.,W'S-. ..

.

. Ul
JroSSSfSSS

3 4
.
4

V

traim"uw mn

4 4
.
3

y
inwiawm W0JJ utiu

5 4
.
3 trmimmj nasi uiJu

6 4
.
3

V
uiwiawiii M031 iahj

fim« 2 a fkl nauvmwtba asaa iilraviilnyi.lyua vifyinij,uftfl

DM (%) 86.45 87.55 88.34 89.54 89.60

-% TfltuiVU--

OM (%) 87.46 86.84 87.40 87.80 86.90

CP (%) 12.54 12.52 12.50 12.48 8
.
80

NDF (%) 65.83 67.00 68.58 68.96 63.20

ADF (%) 55.26 57.86 58.10 59.74 53.90

EE (%) 4
.
10 4

.
14 4

.
10 4

.
16 1

.
70

Ash (%) 8
.
13 8

.
31 9

.
25 9

.
46 13.20

GE (Kcal kgJ) 4
,
230 4

,
480 4

,
670 4

,
980 3.994
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nritistilifcjsfunivs

uasmwitfntanwvnsiLW :ln fin«»iirtv.te'u iJiesiu ..ss tfnWIWu filsiaS

Ha a miyWlfl o Tfiwsafla o mj o yilymiJW (wnrnvi 3) ntm

Imila tamjanvmvilmmjttvi l uatvnvtunjnvi 2 Smennwaiimotijfmyay,lfl

flarfafiuvu auvnywo eufnivilviumMYi 3 uasvnimuijwvi 4 titusvifmjjaumo

tuni yWlfl aVtibmj sijflnaVUjTmwawlflfiJYilmiJiJMYi l iiasmYiiuuwvi 2
v

aiijft iyaiimatunniyaylifoanyaty tCfln&hviaAWlmuawtflitJvilYUiJWvi i
ii « i a< .

uasmvuuuMvi 2 wan tCmmnsqauvilymNw jtimvmpmNaismfu'urmy
,

aytfl
4/

uway
'

i hnwiu fi
"nffinaanN otumiyeylfl a MmiwvfomiA aumyoMO TiJimu
 *

iSaly NDF uas ADFlii5fl?nmwnw
"

i ntnfli«?mw (p > 0.05) uasyf'JYiu,h asaawiVbifl
vmn eh y y ii alii a  n a «

, a ill y itun ts n uWv a -3 an vn s vi ei a a 4 a y iC a eituvm i y n fu
t/ >

waihrnTmyuvitiaan Sfinlmwnwn-jn'uvn aow (p > 0.05) € m nu
,

lmjo-janvnivi«aa

uasai mvfaviyw2fliayUm<i 43.17-48.33 uas 89.00-91.33 wiyanmj miniM
v

%> f i

yvuviyflfriauiviijmyuYiijaaniia anvn flaa vnmyiJWYi 4 ikinKjimphrmnu
f V \ . V

Ma noivinvilviiijuw wuaisKua ynsnnU yinjItbHiAuUmqijawaManmwyw.i

>ua \Jl3Jiw ayv)1yli4n*5tivni;"5mi4 vhtwyphnniy"

ayaany
>

lwmCu a-watvnJlyicu
s V

> if

m ntibuwyawu

enrnvi 3 Na o asaartmlriAviyn iiyttam nuMuasm yWlprciajifmii

,

norm
irmj wo

6%
SEM p-value*

Body weight: BW (kg)

Initial BW (kg) 175.16 174.16 178.16 176.38 5.64 0.12

Final BW (kg) 228.38 224.36 218.84 214.10 5.09 0.30

120-day weight gain (kg) 53.22 50.20 40.66 37.72 6.50 0.16

ADG (kg/d) 0.44 0.42 0.34 0.31 0.06 0.16

Feed intake, (g/kgW' 7d)

Dietary intake 43.17 46.17 48.17 48.33 4.64 0.12

Total intake 91.33 90.33 90.83 89.00 1.86 0.30

Nutrient digestibility

DM (%) 68.99 67.99 66.57 66.97 1.22 0.98
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-

 
 ,
  

iswuswi
SEM

t b
n8mi j, g-vpUj® \

3% b% 69b !

OM (%) 69. 56 69.63 68.74 68.69 2
.
76 0

.
67

CP (%) 66. 87 66.78 66.73 66.76 3
.
49 0

.
16

NDF (%) 66.38 67.38 67.07 67.97 3
.
64 0

.
9a

ADF (%) 53.37 53.64 54.47 54.49 1.06 0.25

Different superscripts in the same row differ (p < 0.05), ADG = Average daily gain,
SEM = standard error of the mean.

C Probability of a significant Duncan, effect of urea levels.

aivmirmvmaaw vitniwa a nn talijasaawniTwflvijTn ilEJMam pH, NH_

_

-N
,

TVFAs, BG lias BUN Imiaw-jTuw'rc'NYi 4 flniaaaliiuttmhsnuvmanw (p > 0.05)
is . i > \j

muunnVltfyilmwaviifaasaawnitwmiJ smjwiWNfluuflnw,unu 
'

 y,a'-3rjan'5~viu

wa aurilmasniisinfln vwntun mnsjum tiasvi'iT.wi iwS'ua iao Liiuwnwi-irru
s M

vmanft (p > 0.05)

cnrnvi 4 wa a4a~38 T3Twvjijnui1yManisviwntumuir}: iijmiasphffoifl0TJ34i.aafl

nam?

Ruminal fermentation

5=mtgifti
SEM p-vaUin>

6% ;

Ruminal pH 6
.

78 6
.
87 6

.
86 6

.
85 0

.
12 0.61

NH -N (mg%) 5
.
46 5

.
56 5

.
54 5

.
58 0.79 0.30

TVFAs (mM) 97.74 96.62 94.62 93.82 4
.
32 0

.
36

Blood metabolized

BG (mg%) 78.96 77.96 76.56 76.54 2
.
52 0

.
59

BUN (mg%) 11.65 11.65 11.77 11.60 1
.
26 0

.
51

Different superscripts in the same row differ (p < 0.05), NbUN = Ammonia nitrogen,

TVFAs = Total volatile fatty acid, BG = Blood glucose, BUN = Blood urea nitrogen,

mM = millimolar, SEM = standard error of the mean.
° Probability of a significant Duncan, effect of urea levels.
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fntiicsilftiesUwit*

wanwifinltinitimuiwy»iajluijssfwsuu wjjvi thssiu Swan* ust ifnfaWu efa}?*
v v

onJsiawamsDoti

flomvnVln jstm azoo iiIvimiynyily HtmiMnAmiaso-aflitosnotj
» \) i

ymtPimia awjaum (s>mnvi 2) airi tmwasvilmNuwCiflfUFnvml/mj:: lu
"

ti

Tttouw TaHmu 
1

Umu t-jimsfaa isSwaglaa uaurh Spinliiii.wnfrh-jn"uvn anw (p > .05)
Tflysbsmwawua tmm 4.230-4,980 nlaiiflaaltt'anTanfjj nTsHanvn toa-j

n yYflwiTnoiiulmsmjviuMnwn nuUiaM iiinflfmmiMnfrmnu a uiwijnlmuo
1 * ' is Itf)  f jj

?-j m i a  i pi 11 s; mTiJ "5 w u«i) 0-3  B u vil y vi 01 y o n-5 s; i vn  iii "u.!) 0  a &n y t 1,0 o-3
sa iflinswauvn ibwmihJtJnMifialflfuanMn m via nniKtfy ilyUiaim afl'J
ir f . tS

ifly aa animfivhlfl wsnnflnuusiiTua-aaljM Sjjjjma (2532) uusih hlmia-n,ss'ua

wSunvnTn"jsvn
'

n  130-230 nlanfu RiVlflfti ilalmnu 45 nfwwawiwaiu uasm-sH
oqs oaflfrWnAtmn aiwafltjmfi,Uttwd(MiUen, Pacheco,

Arrigoni, Galyean, & Vasconcelos. 2009) uoninnB llavnlw y aswinLufmltf
itluaivmawi (Loest

, Titgemeyer, Drouillard, Lambert, & Trater, 2001) tbsnaunu
i' i

nTsiaiwtwanvn iIafln'um 'iPiIiJiM'u qnnn Yiwaaw B lusimis Jnw iuguwa
w
'

afn iiJayuu\Ja-aviwi tjnDn'T5is)1fyiwii
,

tw a 1f=iiua aw tSwawifltJiSoyiiy
tiJayi4ifimi0ijIiiitIy

'

l,uIw,5iqiJuason w€ijmanisuaiaadtt4\Jlyn{u inii Qnqw
.jsvm-J 4-5 SaanfmiJo<UsjiJM notmncwiimthjwntiawilfl (Highstreet, Robinson,

> is a> if i

Robison, & Garrett,
 2010) mwmtu ihvmn&mo tmClo imiui ao  (<rmw 3)

» « -< " V V A « «  a   f 
YitmTmuoiauiviTlnfrnmijimaaya-saiji pi a mvtiuuwvi l uasYiTmuuwvi 2 (53.22

v t

u,
as 50.20 nlanfuw

'

awrs) uwUffnmiMnMi-jmjvmacw (p > 0.05) sbW
tiaaaeiPiaa nu (Benedeti et aL, 2014) my-ntm tulpi an h an in mjw at! uj alifos mj"ij a -a
oivmmjnijnniWmlytJacniJa

'

oe iwismj 400 uas 800 nfuwanlanfuluaTm

liiutJ aiJWJSuaij'Uia r-jawa"U*SKavisnivjniiy'oy1lwwMy itia-jVi<Bus,luTfliSo uasismj
nia-3anviniwjmjnn?Hoiiyila?iiJa0y iTu0ivin'5'lu'5s:mjvia ul3ifi-3waw0il1ijnairin,5nulw

i/ i .
sr a *? u 1/ o  v M is l> *s a c\ *i<=* »

Tjonmua Iffiymzfnwo onvnroiiMiwoMiim lvia a MmivimaiiifOfiouvi"jyUwniT
* *

V J-,

aivnmnsmja-3 aVmmiwIfytwuIw'ua iuo ntjQiTfimoCiaw<S'iriniwIcyiw"uTwwoT
,

ij

nnnnlwfua oo "unlvift"nwny yajap) pi© vilvmjwm 1 wasyilvnutiwvi 2 (0.44

uas: 0.42 nlanfuwofrmlsTu) wnwa,i u iiMUiflftinmMnw"

nsnuvn-jeioM (p > 0.05)
i.i t<

aacwaa mj NRC (2000) uiitihiilpuvaimyjpifj thviun 200 ntanfu wa-jUtTuanvni
 v

i V t v

Sna-3-3nwy0 Ifi«aui;y0yMwt,iijw'liii»hn"3-i 1.8 rilanfufiafu ua~\JlintuI\bMwnviiJfl
* t'

Uifrhnii 285 nfjJw'aTu Wbja ManwYiwoihvmnmaflwnmiasaw m mmwi/lM
* «
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n nti &aU"»3 suwue

uasnTirun\i*3?siriit':ujij«i0;ifliuaan«aBi!?"w:r>j tJiistj uas ifoS S'Si piSa-faS

. V t i . f ( t f

inmiyiflaa uyiim iSauJlmjivi&ijoiwnmalymlmmKmja u awasaaiJivmn
v \J

i?naw Liua awinnn i aii,w"uTw2u'inI,uiia«ifi  uwnoin nu Xin, Schaefer, Liu, Axe,

& Meng (2010) im
'

inniKanaliJOivmaMOvktiij yiJafliJaoEm Twmnvn-
luoivmlmviomi sflimwiJtbsavis/mwn &imniMflQ auYreoiAbMii ibsavis/nvi

* i

n wlcyiMuTmasn Wrjanamjo Imua«uu uan nfi-uwasja-sfniviwaa iiatn Hiwij
.jinn pH, NHj

-N
, TVFA:,, BG uas BUN (wnnvi 4) liiawnwi nuvn-janw (p > 0.05)

aafiflaa nu Chanjula, Ngampongsai, & V\/anapat (2007) -na-nuinfl
'

nuan
,

hjl{i&

luniswnsiiwu simroufrnjJonvmvrifliuuttWUiawaMoqmjmauasn Tnunnsvojh

Tufnsivn tmj awuwnw'i nu Gardinal et al. (2017) ri8-nt«nmiia1u i?ai)aeiiJaay',(h
a-iHawam*aHil,asIy«Btil aVluIw<jwu illinfunalfis uasm yltin,auuuaaFi

v v

'

f %t
.v .=* o ?? MJ S"  l i"

' S" ft' <5* <v* <=*
nutRia anNnTOinuntoliini iaMlmuolfl IflanrnttnuasoojimliflflVMnmiMsraiJ

\J M
i f i

nuviahafl asoownitwfltfmfiuNavjaoalflvmnniinttfrnanflijflviima viTfl
t/

irmmfu wSivia0Ytoifiutfn\nujnnuai:inwM?n?timmvrmn£ji20fUq$iJgnM0
'

Uj
f

uansnmJ Fjam a&nanilwa HattomstbsnouonSviuasfmi,jjjnaijnu
*

na-unw<snVlw alnwimwuwiwatiflanun n<Ufutl,iww/nvia nrrssinNaviaajjM
1 *

r 1 tf V

vmnnimwnwSaaluwo mjjn mnmJistBmjanvifmaEnTmualfl snnmrnm'is,M
u

8/ )/

«u0jjan'una3jmay-il?iul0 vitmnnstlfmb cumwasoow vjflfliEimlyaivmjtiaM
V 1 "U is <0

ifluonvmiaa muovowimosmEfltmaijtuaEuTmuo MTuapnaiaia aninowuwu
i v

vneiuminnl Ipiaa inwsnnwniinnjifriouuaKpinjjfvia-smiijjotJiijjmtJniJwm
\i \i V cJ

ua nnni"3wpiwnjj/n£jvia m<5i15£j vitminywiniunAiim tmmntJfijibMiaraaylfl
v 1

vramitfiwnynt flmnvnsnnTihas00WiTwflttM04fitimWiayVlm'U0,U03Mm3'5

viitMflsaa-rn Iri iiJu uifiijanviiiawTtjn flwvifiit,u viT,

wivj,B*jTj"afu Cjpi'i Snpnimmi
1 Si

"
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thsBiy iltiaid uat ftfaiaS

rUv! l ni uamiJayuilmnmjinwnm tUvi 2 mwayaivnia&nriativtijn

fUvi 3 m viwnanvniawTliif VijTn -s\Jvi 4 mTviflaa ih
'

khaa ImCia
<u <u

. > if if

TtJvi 1-4 n,5tij n'i,3 yuaj;m?Jvia«tvif;iMa§>onnni,3iqbawa fiunfi3Jinw,5n*3E
1

jiay-3lf'tma

uan inQ HamrMamm ImueSi3imInwiww€mnatJ3«iflfla asaa-mitri
y *

i/ f i f i <_ 

vmnen&jEjila 3
,
 4, 5 lias 6% unvtuwniwwwQajj 53.2, 50.2, 40.7 uas; 37.7 nlanfy

v , *

ma2amnnTH 1cyi,w\jTmvhmj 443.0, 418.3, 339.2 uas 314.2 nfywetntiaiu
u ' 

~

1/ 1'

Miwaimj uwlu'

uwnw'i-jmjvn-janw (p > 0.05) anwt yw mivjijuasmhgnnlfiu
'

ja

mvianvn inas3awnTh*0viyn!fo&m (,a1miijmjvifuiaflWnmMmi twri
'

bawafl
\l V y »

. > Is

laaywias 2,034.75 uivtwa&n wHi EJ nanlunTsiaa  120 tu uaunwrnifirinwuvm

tumiiMikanvm nnnnTUitJiji fumriasaa iQlvmTOTnmimaviis ei'm,ila<nlvjw
 » v

fhmlaviK €«nn*ntmauafl*T>&$iJinnn?t« ilBvbsflv 3% twja
1

lmwnt>ramj
IS I i' c*s xs , <x, V

vn anw {p > 0.05) uasmuawwaQnmviiInt-nt.,wwuasaVi-aini i. fyiw,uIwSu,U'i
,

l,iJwa-j

mnnawvufeem 4, 5 ua~ 6% w"iya°

imj
*

ummivn niTUfuvbwojfnwa asaa VjIiNmnnmTWEj'u uunrmfmH

*3  pfu yl u m *3 vi £i
'

n a s: a a  th i
"

L vn ul a ih w iHa°i vi fu t il u a i vn il fi l S a a i u T5 oH l1 ej

tmsflu 3% mwwawanniiJiinJiwnjmY o asaa *tnTlvmAiyism vijjnmj illy
ulavJiliflmiluaivn"sIftma
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MrosvnilifltsBoHhiivimitfnX uifrftexIfu'icurrrcfiulX nTSiieslMjaaumis
y

uaemMCnlilrwtuiu ijmotiwJitowfliSuiiMjjtJ vftssiu ivjisiti ass fafoftvts FfoiaS

asUwamsoo£Jua:uoiauoiiu:
«

1
.
 flOjanwmzvmniy/nvwa asaa iTivwwsjnSflniantm viitiuaivmvijjn

fimiasfiph pH aylwrn 4.3
2. a Rtbsnaijvn fli!ha aM aiwi lb£flijTihMti3|ftt!«im 12.48-12.54%

=u v

vjsharvuoylmm 4
,
230-4,980 ntaufiaalwanlanfij

3
.
 maw?nnn is)1njiwii

,

lwwaTua-3afi 0 YilmiJUMvi l uasmvuuuwvi 2 (0.44
 *j .,

uas 0.42 nlanfiiwa&nwaiu) wnuanmjtJ v4
.

 fliniintrtflMauiwummivitioan o-jifllmmjMuasonvmvfaviijfloylu,jm

43.17-48.33 nas 89.00-91.33 Miuaimj 4(48.33%) fwniivmvilviuj,umM 

5
.
 mm daalt awimiw atmi&nf&n vnvuwuwr 1 uairvilviujwvi 2 eurm

* * «u

yilvtijjuwvi 3 uasvilviujWYi 4

6
. ft?ijjan nUjnn?o0alpfoaVUJ?wim2«ng uvHmmjMvi l (66.87) nas

vilvutmwvi 2 (66.78) wnuanmj aiufl iiaiN otunn uaaLfoauaoTuSRiwnviafl
*

liiYilvuwwvi l ua vnmutifrm 2

7
. r-iar-iaMaflifliy nnisinunisviSjntunmynssunj m pH (6.78-6.87), Nl-L-N

(5.46-5.58 mg%), TVFAs (93.82-97.74), BG (76.54-78.96 mg%) uas BUN (11.60-

11.77 mg%) Sfiilnawy nuuw2uiJiIiJwiimmaii1iv awjLSaiviy"unijni,5Hi
'

,uyi,
,

?Ej
o C( " Js Ci 6> a ,

wnafl nvreviujwivi l ua mw€ti?i viamtivi1viiijuwvi 4
s V *

tfoiausuusnnyvrmeiriahJ

1
.
 inwnnianimntinHann flnwimniCjmitiTvmTurn"JU,iasao irnTwfl

» i* 1'

wi\jii)ib3m mvM yniivi£fnnij|n1y walmaa-jfotCia afiMimufhanwnVtiJTmnfl
<=« I> I' 

> i> y

vfonflUflauanvmlfliCia anvfay hMaYiaay
'

lflvmnmnwi iJit mnmbtT &ttafl

ej m i U i jj 11 il 1 j a n vn 11H fj  a frn
i; i

2
.
 pnsflnuiwauafltfnvmjni ynnVwasaawiQliiflluaMQiflyiiaawuwfiiJ

maWlwa RPmjj"siwjjiMudivif,uHLtluaiMiiawo

3
.
 fniflntm aUmniwa nrsUftJiJ PicummasasaawniXm ijrvufmH

,aa"uvi1sjwiLlu\J?Klo,BiJdnviTuivluaivn?at»nmjj5<u

4
.
 pmflnynnn hasaawniltNflinWiay tmuainiwiMm Hflii fi ma

aflmjviuflnaiwniuasflinuflywanTsawi'uiay att,S
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nivS&slfa&simi'LB

uHEnwHjn
'

iaini£iTnrtiy*j»j35
'in,.UBsrlwjfu'5T.ijni ihetrm -as iMWWa

\J v

5
.

 fmflnwini iha aa niTrm itlw-iawaayMvn niimwnin,UTuiJ,n

flwmvmauwijTmiusaivifmSuvmiaantumwatfanvmaMTtJa-urmM"sri's
tr* I . t

6
. fl flntm&jmsihklmu wumas tnowaMaaamiJEfawuwau «]

lonaisdiooo

(2547). iiivrsivnmiMiJflviviijnyDjnajaiviifm'}. lanemtfmimh
1 -o,

na anvmafrnniijiJpiaVn msvi,n nwi*juasavin'jol
»

STjwniil viairm lias shard<s (,luaiaii (2550). n riawanvmatrfl wMmwa
apiw-uviumiMaw. Ariiiewmn, 5(47), 77-78.

. <=t is cfaa .%/ \ o <» ** a-' « i -v*

ibssnu iisnaifl lias maiatn. (2561). avmwa a manvma&n,njjri,ua'wm

U 1

0/ <

It! nijijjzvuivinijjzvvvimwiwifiiflm ivmluLm LLazuim u mw l
f

"ivwimmiucwivwluhu ahjajzriuim1ssmwvxjvu" oi nfun%vnmmi
1

UaZMfllvfaU IIW11MW£I77V/Ir)ia&, 20 IJJW01J 2562.
t-' f «

aSw thji pia. (2532). BimflmijQ-fovii. lanemvl,ssnatjfmamijfuvi l (u 217-220).
al w rcsviuiiay, iwfp jj-3qiej, tnvfofy iiTuaa, fu-pia pi-siaci, lias nam"s omjrrn.

(2564). MaTia nnTMjjfiEJaM (Sacchoromyces cerevisae) ttannsijiinJ,HflfUFh

vn-9ln ,usDa-3waviaay
1

lwuas:T'a?iiviaa vn-3m inwnwaLi)tia'ivii?aivifuIf=)ma.

117mf?Vim7llMllVlVWOflVnf]8fl7$m, 16(1), 55-66.
AOAC. (1990). Official Methods of Analysis. Association of Official Analysis

Chemists, Washington DC, U.S.A. In J. H. Bromner & D. R. Keeney. (1965).

Steam Distillation Methods of Determination of Ammonium
, Nitrate and Nitrite.

Annual Chemistry Acta, 32, 485-495.
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