UNH 3

a Jd v
HaN13IAINIICHIVOYa

RN BRETATY
= Y d =) o d a o d 1 Y %

2.2 msanumsislselonivesivermsdainazndadued aemsdedldnazaszuiumaniin

anuamnsolumsdesldfaquitaaz Tdsiu (mwd 3.1) wuhmenumusalunsdos

18 aquiaias Tsau vesgmBgandt 12 lues lusawdudle uazlusdudidznds muddu

(A)

100
3 80
@
e
G 60
Q
g: ///-/
[ 40 b
R
g 20 V

O T T T T T T T
0 2 4 8 12 24 48 72

Incubation time (hr)

MW 3.1 anueansalumsdesIddaguite (A) uazTusiu (B) vesggd () 62 lues (A)

lusauduile () uazluiudends )
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100%

Undigested
80% - - - «— Intestinal

60%

40% |

Ruminal

Digestibility (%)

20% -

0% -

it 3.2 mmsdesIdTusAulugum 11ddn vazdiudfideslildves g1 d2lues lu
saduilouazlusudnlends

°

ansdey Iddadludadiuluguuuazdildid@nvesluiiudilznds lusiwdude uax

'
o Y A o o

97l Daganglmbedaihivdidymeada (p<0.05)

2.2 ANYINDVRIMINAUNUDIHITHENVGIBTIAINama TaamsalSeuleufusewig dam
NaANAKINLALATIAINANLTY
d =
aandszneumaniivesgnsoms
o F=1 a 4 o p=1 g '
asfdsznoumaniiveIgaiomis  wamsaimaiznesnlszneunaniivesghuns Ina
ue 91159 Sammamann damnamansts 119un1snaaes uaasneaydualuasei
3.1 Wy oamnamaninian TUsAu NDF ADF uasluifu i1du 16.3, 39.8, 35.2 1ag 2.30
MURIAY daunnamantaia 11U5Au NDE ADF uazluifu i 11.5, 54.7, 33.0 1y 2.4

AN
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i s ~
AITINN 3.1 @\‘lﬂﬂ53ﬂ@]l'ﬂ?\‘]mu'ﬂ@qqmiﬂlw’lﬁ

gA50111TNAN0Y
1nvH : :
wanuwalnal DIM1TTU Mmmnananin  fmmamani
Fagquita 98.8 98.1 24.2 95.2
............................... 9% FAQURT.
dunieiag 95.4 87.6 71.5 88.0
Tuls@u 4.9 15.0 16.3 1.5
NDF 61.6 38.0 39.8 54.7
ADF 36.7 25.2 35.2 33.0
ATEY 2.1 2.2 23 2.4

NDF = neutral detergent fiber, ADF = acid detergent fiber

¥
s 14

e:; a o Y o Ay Yo
1IN 3.2 ﬂ‘ilﬂmmiﬂ‘u‘lﬂ‘uTﬂuﬂLLW\‘]‘U@\‘ILLW&%W%@SU@WWHEjﬂiﬂﬂﬁﬂﬂ

Qﬂ§®1?ﬂ§ﬂﬂﬂ€)\3

T1 T2 T3 T4 SEM p-value
Ysmnamsnuldveseimsdu 7
asu/iu . 156.0° 124.6° 124.6" 3.77 0.00
%BW! 1.0 1.0 1.0 1.0 - -
g/kg BW'™ 19.3 19.4 20.8 20.4 0.58 0.17
YSuamsduldueserriisveny
AFu/u 526.6 508.5 490.5 504.7 13.72 0.01
%BW' 3.2% 3.4 3.0° 3.3% 0.14 0.29
g/kg BW"'™ 61.9" 69.4° 60.1° 65.5" 221 0.12
YSuamsnulasiuiu
NI 526.6°  664.6°  615.1° 628.3" 15.28 0.01
%BW! 32" 4.4° 4.0° 43% 0.12 0.10
gkg BW'™ 812" 88.8" 80.9° 85.1% 2.33 0.18

]
@ oa

*¢ gunaslunuueuwfoduiifiudnys naasiinnuuenaedue 1 lisd Ay (p<0.01)
t [ 9

(1) = nanuwalnans, (T,) = nanuwa Ina1is : o1m3du (szanal 14%CP), (T,) = nahn

pwaTnawds : dammanauts (lseum 14%CP), (T,) = nanuwalnawds : famnana

N (Uszun 14%CP)
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Psmumsnuldveauns
Ysmamsnuldveumzanmsei 32 wud unghldsugasermsiiuanareiu
YSinumsnuldommsduvesingquisniuaefu uanaieadunieada (p<0.01) daulSinams
= 9113 o J o :/31 @ o a Yy :’ w o 075 \lld
auldaerimingy  (desidudimingy  uazdsmmnsauldaetiming TR
HANAIAUMAEA (p>0.05) duSuamsinldvesomsneuunweynnguldsuemisney
I P =Y = Y 1 Pt Yo d’ e
upuRud dsmamsauldvesemsveny wuh ungnquin lavemnsgasn 2 HuUSuams
a Yy :I v w J o a’év @ o = = Y : @ v (.75 i 1
aulddeshmings (esidudiihmming) wagdSuramsinldaoimings®™ gandmnngu
(p>0.05) @rudsummmsauldvesiaguisniudedu hiuanareiu (p>0.05) Ysmunsauld
Qa.'l 1§ oA Yo P SN o v o Y @ v =
nanua wun uwznquin ldfuemisgash 2 Jusinumsnulduestaguitensuaeiu U5
ahs)vg’ v w v u'g’ @ @ = 4:1,9/!:} v w 075 ' =]
msnu ladoimings (desidudiihminga) uazdSunamsiuladorimings’” gandedel

yEAYNINEDA (p>0.05)

~ g T n e “An Yo
199N 3.3 anuanso lunisooy lﬂmmTﬂ%ummuww"lmvmmsqmvmam

4 - DTHIINAGD
panUsznoumanil SEM p-value
T1 T2 T3 T4
Faguita 624° 646"  657° 72.9° 3.66 0.08
BUNTIng 674"  73.8° ST 76.2° 2.99 0.06
Tsau 407"  62.1° T 64.7" 5.02 0.06
NDF 419° 557" 554" 63.2° 4.51 0.05
ADF 56.7 517 529 57.1 579 0.90

@ o

* aundsluiusuRuiuistusnys uaasniianuuanaisiueeiitod ity (p>0.05)
(T) = ngpwwalnawds, (T,) = gnuwaTnauis : 0115du (Usvanal 14%CP), (T,) = ngh
uwaTndwds : Sammamauis (lszana 14%CP), (T,) = nanuwsInauis : 6am1ame

nun (Uszurar 14%CP)

Wwnamsealdvelnsuy

Y =t

INMIT N 3.3 uﬁmﬂ?mwmmsEi@ﬂ"lmmuwzﬂﬁ%“mmmmiﬁtmmmﬁ’u EFTRLY

msdeviduos ADF a1 lduendnduedisitvdidymneada (p>0.05) diumimsdesldves
1Y Y

a A o 1 1Y I A W oo W i i Yo
IAPUNI DUNTYINY Ly NDFUANAINAUDYINUHET ALY (p>0.05) wWuN LlW%ﬁﬂﬁ‘iUﬂW‘iﬁgﬂi

o

« a ! a Yo 1 U ' Y a 1 o 1 =) o o
N4 llf’ﬂq&ﬂ’ﬂLLW%‘V]hlﬂi‘lJ’eﬂﬂﬁnﬂEI@‘i ﬁ?‘l‘lﬂWﬂﬁﬂ@EJVlﬂ"U@QIﬂiglu HanaNNUsyNyHuTIAY

(p>0.05) wuwmmei Idsuermsgash 3 InmsdosIdvesTusAugeiiga



NI anqamm‘hﬂmmu (nitrogen balance)

awgavodlulasnu  Awaadlumsnd 3.4

alulaswuidueoniniugonse

1 1 4
TuTasnundueenmiduilamiz Tulaswuhduseninimue uazainisgadululnsiou vea

1 3
unzi 1d5ueIMI3Ne 4 gas wud Jar lduanaeiuneana (p=0.05) daust Ysmamsiuld

vouTulasoy wulwmenguitldsvemmsgash 2 way 3 uandriuediefifdidyp<0.01)

1 A Vo A < ' i “ e 3 ' '
AIUUNEN 1@5U@Tﬂ?§q@3"ﬂ 2,3 aggasn 4 WU M h&I@?L%uWﬂﬂm’UIU‘ﬁNﬂWULLW$ Uasa

Y Ao 3 q v A e d o 3 o ' VoAl Yo A
hﬂmmummmflmNmmmmmﬂmﬂmﬂmmw umqﬂmmwmqm%lmuqmmmﬁ‘w 1

o as

ot 19T I AT (p>0.05)

o

o v sy Y o P P
199N 3.4 e 1“1@3@‘14‘11'@%!,%[37] l@ﬁﬁﬁzﬂﬂ’q@ﬁ@?ﬂﬁﬂllﬁ]ﬂG\Nﬂ‘H

Tulasiou (g) UL, SEM p-value
T1 T2 T3 T4
N intake, g/d 4.2° 1 7 6.6 0.23 0.00
Feces N, g/d 2.9 2.8 piis) 2.2 0.25 0.16
Urine N, g/d 0.5 0.7 0.7 0.6 0.11 0.43
N output, g/d 33 3.5 2.9 2.8 0.27 0.07
N absorption, g/d 5.0 6.1 5.1 5.1 0.54 0.04
N retention g/d 1.7° 43" 4.8° 3.8" 0.56 0.05
N retention, % of 37.9° 62.5" 60.0" 58.7 4.24 0.27

intake

a

** dundslunueuersuliifusnus uaashiinnuuenaefuesiisidod i (p<0.01)

(1) = neuwaInawd, (1,) = nghunwsInawds : 91mnsdu (lszanm 14%CP), (T,) =g

uwa Tnauds : Sanmamania (Uszanm 14%CP), (T,) = wahuwaInawd : fn11aime

win (Uszuinl 14%CP)

M iunsa-mauY AHAIVINNILIWIZHITD

~

1 o ¥ 9/ o 3 A o e o 1
ﬂ"lﬂ'ﬂllﬂjuﬂﬁﬂ'ﬂqﬂ qJ@ﬂH‘V‘WﬂulﬂﬁclJ@']W']ﬁV\fl 4 aas ‘Vl“lﬂiuxﬁ/\ 0, 3 uax 6 ll?nulll

1

HANAAY (p<0.05) MW@y aundoannudunsa-ae Taumdy 7.3, 7.1, 7.2 uaz 7.3

ANRINY
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m31i 3.5 Annuiunsa-ae (pH) vesveunalnnnszmzinvo g 15U msgas

naavIfuAna ey
DI ITNAROY
pH SEM p-value
Tl T2 T3 T4
nan (1 1u9)
0 7.4 7.3 7.3 7.3 0.06 0.03
3 7.1 7.1 7.2 7.2 0.08 0.01
6 7.1 7.1 7.2 1.3 0.12 0.10
Aundo 73 7.1 72 73 0.04 0.02

(1) = nepwnaInamsie, (T) = nawms Inawds : 011391 (J5zanm 14%CP), (T,) = wh
uwalnawdts : Gamnamants (s 14%CP), (T,) = waunaInawds : 49121109
n1In (Usguna 14%CP)

\ ¥ Y = Q

mansdnduvesnonluiio-lulasiou (VH,-N) Tuveurarninnszimznin

A Y g -

10915190 3.6 uarasn oo Tudo- 1 Taseu  Tuveauvalrninnszmiy

wilnvesune Ut Aeulieims naams e s 3 uaz 6 ¥1ue uazaAunds wun luilaawy
1 ¥ v

PANANAUNIEEA  (p>0.05) vowwd ldiugasomsie 4 gas AunduanuduTUve
wou Tudie-TuTasou Tuveanainnnszmizniinvesuns JaunIdu 5.5, 6.0, 5.8, 4ag 6.0

@

MUFIRY

v
=3 '

MW 3.6 manududuyeueulude-Tulasou  luvesunalnnnsamieninuoaunei

Ta5ugasormsiuanaiaiu

, 91H15NAADI
NH,-N", mg% SEM p-value
T1 T2 T3 T4 .
a1 (1 119)
0 59 53 6.0 6.0 0.56 0.12
3 5.4 6.5 7.7 6.0 1.19 0.76
6 4.8 5.9 5.7 6.0 0.43 0.04
ANRAY 5.5 6.0 5.8 6.0 0.44 0.03

'NH,N = tou Tundis-TuTagiau

3/ 4 v . £ 1 9 ¥ . v
(T) = nahwwaTnawms, (T,) = v wwa Inawdie : 959U (Uszana 14%CP), (T) = ne)
uwaTna s - famnamanie (Uszua 14%CP), (T,) = ngumaInawds : danmama

wiin (Useuiee 14%CP)
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manuantuvogSe-Tulasulunszumaon (blood urea nitrogen, BUN)
M31adl 3.7 manududuvesgSe-Tulasou TunssumaendaTuad o, 3 uag 6 nda
q ¥ ' U z:' YAy [} v ar U ,:; a1 LY
M Idems wud mia lana lduansiadu (p>0.05) Aumde liswihdy 12.7, 13, 13.5 uaz 12.1

MR

~ ' v oW = g A Ay Yo a
131940 3.7 ﬂWﬂ’JnJLEUiJ‘UWUENQL’ifj-hluimmu (luﬂigllﬁla@@%@\ulwgw 1ﬂﬁuqﬂ361W1§m

HANFINAU
BUN"(mg%) oTTRTaeY SEM p-value
Ti T2 T3 T4
nan (#2Tu9)
0 15.3 13.1 14.6 152 1.42 0.82
3 14.6 15.4 16.7 14.5 1.22 0.63
6 12.6 13.0 13.5 13.6 0.95 0.61
Aundo 12.7 13.0 13.5 12.1 0.90 0.23

'BUN = blood urea nitrogen
(1) = nefwwaInawity, (7)) = nahuwalnais : 91m154u (Jszanos 14%CP), (T,) = wndh
pwaIndws - 9amamants (Uszana 14%CP), (T,) = naumaInawnis : faa11aime

nin U5z 14%CP)

anaudutuveensaluifuszveld vesveunaronnszmnz il
1NAI5190 3.8 naasmanuEuYuvesnsa luiuszmoldsm neulienms naguds
9/ o 1 A AW Yo 3 VoA 4 ) 9

M3 1Me111s 3 3 Tus uagAundovesune i 1A5U1113919 4 gas wudh AE T 0 neums 1A
91115 UANANAUBINTHBHIAYNIITDA (p>0.05)

wernallSnaveInsaerdan (a1519% 3.8) vesune IAsueImsNuanaraiu 4 gas m
AUt UveINTAREEAR (acetic acid, C,) Aoulrems uazldoms 3 lue uazAundo
wWud Han lduanamafumeada (p>0.05) veauni Idsuomsyngns

v Y < =Y . . . + 9 o 0 Y

MANUTUIUVBINTA TWIA 1IN (propionic acid, C,) AoUMIIHOIMIT Haanms 1
01115 3 93103 nazAuRfevewn N IATUeIMITHY 4 gas wun T lduenaiunieada

(p>0.05)



1
3

4 a t% Yo
ﬂTﬂ\Tﬁ 3.8 ﬂ'ﬁmmmmmﬂ%uuszmﬂﬁ VRIUDAUNAIINNTIIWIZ LU T@QLKW$W‘19\3U@7?‘”§

AAINANDINLANAIAY

RRNVARN 12 GN]
SEM p-value
T1 T2 T3 T4
Total VFAY (m mol/l)
0 hr 745" 679" 608"  69.2° 3.29 0.05
3 hr 746 676 732 707 4.88 0.39
Aundy 746 675 693  66.1 3.56 0.09
Molar proportion of VFAY (mol/100 mol)
Acetic acid, C2
0 hr 62.1 621 665  57.8 2.80
3 hr 682 R gur Ny S 1 2.04
Aunde 65.6 Ji T 65 T il i’ 6] 3.66
Propionic acid, C3
0 hr 3320 1\ 3B 7 Penis N 7719 2.12 0.48
3hr 35.2%,% 33 .0 TAUGLEE 508 1.98 0.86
Aundy 36.5 Wed =g, O35 2.09 0.88
Butyric acid, C4
0 hr 5.4 5.0 5.0 6.6 0.63 0.16
3 hr 5.7 5.6 5.6 5.6 0.87 0.35
Aundy 55 MSTYXY 7Y 0.42 0.27
C2:C3
0 hr 16" 21 19" 3.0° 0.30 0.14
3 hr 1.9 1.9 1.8 2.0 0.14 0.76
Aunay 18" 20" 19" 25" 0.21 0.4

Qs o ! = a

®aunaslunuuferfudulidusasuaaInlanuuana1sfuedaifodduniaaaa

3]

(p>0.05), “VFA=volatile fatty acid

Annududuueansadiafisn (butyric acid, C,) noumMs o ndamsliemis 3

1 Tua uasAmdovesmnz N 1d5ue1msne 4 gas wud i Tuuanaaduneada (p>0.05)
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daunsaogdandonia Insiilotin (C,; C,) noumsidomns uazaumis voaumzi

s}

Yo P = 1 Qs T A w0 @ =Y 1 ci Yo z:i
qﬂﬁﬂ@WWﬁq%ﬁ‘Vl 4 UAANANAUBYNUUITTIAYNIT DA (p>0.05) W‘IJ"JWLLW$‘V]‘1®3UQ§]‘§% 4

dadiuninozdanaonia lnsi lodlngage

< a & VS v

323 Anvwnvoamanasmddsdurenuianualugasemiadu dig dammamaniy
d )

pansznoumuniivesgnsoIns

HAdAT IR EneUNIuAT YBIgATEIMNTNT 3 AT WU gaseoImsgash 1 T
woallshunoy SunIeing NDF ADF Tuilu i1 14,18, 87.75, 41.44, 24.15, 0.96 daugasi
2 irwod Tdsaunoy dunioiag NDF ADF lusiu tn1iu 13.81, 79.37, 34.81, 21.45, 0.91 a2y
gash 3 Hmvealds@uno dunsoiag NDF ADF lusiu siiiy 13.75, 81.28, 35.59, 20.29,

171 Muday

] ¢ p
M919% 3.9 83AUTZNOUMUNTVBITATOINS

, N30 IMI3 T DIMITHEIY
LRITIATEY
£ \ v
T1 T2 T3 (ManUaTnara)
Taguite 98.8 99.4 98.9 99.6
....................... 720) Y SO
Tys@u 14.2 13.8 13.8 4.9
dunsuing 87.8 79.4 81.3 93.6
NDF 41.4 34.8 35.6 61.6
ADF 2.2 N 203 35.8
s 0.9 0.9 1.7 0.9
Ash 123 20.6 18.7 6.4

DM = dry matter, CP=crude protein, OM=organic matter, NDF= neutral detergent fiber,

ADF= acid detergent fiber, EE=ether extract

]
3

(T) = ngnuwaIna s + 011591 (14%CP), (T,) = ngnuwaInamds + mmnanauis (i

B.

5EAU 25%) Mamndandedlugasennsdu uag (T)= vguwalna iy + mananauis (1

3R 50%) nmadunaslugasemisiu
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Ysmnamsnulaveans
) = YV ' o = k4 3 [ - a -
ﬂﬁﬂ1ﬂ!ﬂ7§ﬂu‘1ﬂm@QLLW$ WU ‘IJSZlJTf;Im"IfJﬂubl@‘ll@\‘]@ﬂﬂﬁﬂjuﬂﬁNG}@’JH Usamsnu
Y :’ v “ = Y :’ @ 75 &t 1 1 o =) @ o
lgaoimings waziSmamsiuladoimin®” dim luuanaiedy (p>0.05) wmdoududiy

Ysamsiuldvesomisnony uazdSinamsiuldswaeiu Falia uanaradu (p>0.05)

~ a a yyae o ) Ay Yo
AT N 3.10 LLﬁ@QﬂﬁNWﬂ!ﬂWﬁﬂu 1@“1??‘141’“”?\3‘11@\3LLWZ’Vﬂﬂﬁﬂ@?ﬁ?ﬁq@ﬁ%ﬂﬁ@ﬁ

gaTOIMITNATN Contrast*

Tl T2 T3 SEM L Q

= o Y &
ﬂﬁﬂ1ﬂ!ﬂ7§ﬂ1&1@‘ﬂ@\1@1ﬂ?jmu

A5 /AU 208.1 192.4 207.6 9.60 ns ns
%BW' 1.0 1.0 1.0 - - -
g/kg BW" ™ 20.9 18.4 20.3 0.55 ns ns

Usinamsnuldvesormisvony

ATH/IU 445.5 411.9 428.4 16.20 ns ns
%BW' 2.1 1.9 2.0 0.08 ns ns
g/kg BW"™ 44.4 40.1 42.5 139 ns ns

U3namsuldsusu

NS/ U 653.6 604.3 636.0 23.13 ns ns
%BW! 3.1 2.9 3.0 0.09 ns ns
g/kg BW'™ 65.3 58.5 62.8 1.50 ns ns

*L = linear, Q = quadratic
Y Y v ¥ oy ¥y
(T) = HanuwaInaiuns + 01M159u (14%CP), (T,) = Hauwalnawma + mnamauna (n
o v A q 3 ¥ Y Y A
FeAl 25%) ﬁ]WﬂﬂWﬂﬂ?LWﬂ@QTHQ’@]S@WWW%M e (T3)= W@TLLWQIﬂﬁ']LL‘HQ + ANNAUAALNY (N

AU 50%) 3nMnaunasa lugasomisiu

YSmnamsdeslaveslnuuy

1

dhl{’%)o/ P

Ve easanuansolumsdes’ld  veumgildsuemsiuand iy 3 gas

WU mimsteslduesiagquits mmsdesldounseing mnsdesTilsdn Amsdos lANDE
1 ¥ v ISR D ' [ 1 1 uy < 4 = 1w

uaz mmsdesld ADF fiarlduanaeiu (p>0.05) simsoesldvesTsiu Hawiiy 58.28,

63.31, 62.26 MUAINU
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M99 3.11 anwamnse lumsdos ldves Insuzvesuwn 185ve s gasnaaea

91H11NANDY Contrast*
SEM
T1 T2 T3 L Q
Taguta 64.7 65.4 69.8 0.98 ns ns
punIving  66.5 68.3 71.9 1.04 ns ns
Tals@u 583 63.3 62.3 1.33 ns ns
NDF 66.2 55.1 56.3 2.88 ns ns
ADF 54.5 58.0 62.5 1.40 ns ns

*L = linear, Q = quadratic (T,) = ngnunaInawis + 811591 (14%CP), (T,) = napuneInd

uda + aamaude Mszdu 25%) nmadaunieslugasermstu uaz (T,)= nghuwslna)
Y Y A @ o ) 9

Ui + Manaun (M3zau 50%) ninmadanieslugasemisdu

mmau@mm’luimmu (nitrogen balance)

]
=

augaluTasiou dwaasdumsied 56 aweslulasnuinduesniiuya vouwsh

3 T 1]
T&svormsns 3 gas wudh uneld5uemsgas 1 daweslulasnuiduseniiainya g

nuwgnguin Idsuemsgas2 wag 3 wuuiduassedniiisdifynada (p<0.05) daua

a
1 8

Y A o v t 2 1 Ao d 1 t
luTasnunduesninianua mnsgaduveslulasnu mlulaseundnduluseme waza

Ao g i 4 a o J ' 1 ' @ an
TuTasnundndolusemoieaaiuesidud a lduanmsiumeada (p>0.05)

M19d 3.12 auga TuTaswuveamzh 1455 saugasemsiunna1aiuy

Tulnstou (o) 21119170049 Contrast*
SEM

T1 T2 T3 L Q
N intake, g/d 7.9 6.1 6.4 0.34 ns ns
Feces N, g/d 32 2.4 2.0° 0.11 * ns
Urine N, g/d 0.8 1.3 1.4 0.13 ns ns
N output, g/d 4.0 3.6 34 0.17 ns ns
N absorption, g/d 4.7 3.7 43 0.32 ns ns
N retention, g/d 3.9 3.7 35 0.25 ns ns
N retention, % of intake 48.9 51.5 46.1 2.81 ns ns

o @ o 4 -

* aunde luuuiveuiRernuiimiusnys ugasnianuuanaiuedeiiiedify (p<0.05)

*L = linear, Q = quadratic (T,) = nauneInaRe + 01139 (14%CP), (T,) = nghunsInd
Y y 4 o o A Y Y '

UM + nanauie (Mszdy 25%) ninmnaandeslugasotmsdu uag (T)= nawmelnal

) Y A o o A v
HHY + A1RAUTY (NTAD 50%) iﬂﬂﬂWﬂﬂ?Lﬁﬁ@ﬂiu@:ﬂﬁﬂ?ﬂﬁ“ﬂﬂ
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M UnIA-a9 LY UHAIDINATLINZ I
1 [~{ ¥ @ 3 kY] { 1
MANUETUATA-A1 VOIUDUNAIINNTEIIENID Vo 1dSuanse1msnunnma

@ v ' =<1 t e ] 3 o e i A s 1w
il WU ANdunIia-aig mfluummaﬂumaﬁm (p>0.05) ANRAVUAUNINY 6.6, 6.5,

6.7 MUA N

4 ! 3 1 @ { o
(mﬁ]\‘i‘ﬁ 3.13 manudunia-aig (pH) ‘U@(}‘U@Glﬁﬁ?%?ﬂﬂﬁ$L‘W1$THJﬂﬂl@\‘]LLW$ﬁ1&311@1“13@@\3

NAaDINUANA1NY

DINITNANDY Contrast*
pH SEM
T1 T2 T3 L Q

a1 (3 Tu9)

0 7.3 7.3 7.3 0.05 ns ns
3 6.6 6.5 6.7 0.04 ns ns
6 5.8 5.5 5.8 0.05 ns ns
A 6.6 6.5 6.7 0.04 ns s

*L. = linear, Q = quadratic
LY vy 3 . v .Y Yy A
(T) = vauwalna s + 9191594 (14%CP), (T,) = v uwaInaurs + M1anaurs (1
o oA ¥ Y oy y
FLAU 25%) ﬂ’lﬂfﬂﬂﬁﬁlﬁﬂ@diquSli@WWﬁﬁJu o (T3)= mummﬂﬂmgma + ATNAUAALUNIT (N

TEAY 50%) 1INMnTandosTugasemsiu

manaduTuvowonlmilo-Tulasiou (NN Tuvourareinnszmizwiin

anuyduve ey Tudle-Tulasnuluveanalnnnsameninuesuns  wudineu
TWoms wdamsldons 3 41T uazdimanlifianumndefunisada voumeilasy
1M 3 gy mmasanududuvowon Tuile-Tu Taswuluvounarnnnszmizninues
UWg TANMIND 9.1, 8.2, 8.9 mg%

manadnduvogse-lulasoulunszumaon (blood urea nitrogen, BUN)

]

=

Y R E A Vo = ]
ﬁﬂﬂﬂ'ﬂiJHJiJ‘UHﬂJ@ﬁQLSEJ*lHWlﬁﬁ)‘u luﬂ3mmm@maumw“lmuqmam'\ﬁmmﬂ@m

i
4 A

Au wu 1 Tuedt 0, 3 way 6 Sialiuandradu (p>0.05) AundvvewFe-lTulasiou Tm

WNY 14.8, 14.7 uag 16.6



- i y v Ay : o ~
AN 3.14 ﬂW-]’JUJWZU%JH%ENLL@NINLHEJ“ luimmu chlfU'E‘)\‘IWTa'J‘ﬂ’]ﬂﬂﬁ&’lfWW;”fH?JﬂCU@iillwgﬂ

1&5ugasomshuanaieiu

v DIHIINADDI Contrast*

NH,-N SEM

T1 T2 T3 L Q
a0 (3 Tu9)

0 12.8 11.5 7.8 1.89 ns ns
3 7.9 6.9 6.6 0.38 ns ns
6 5.8 7.2 5.9 0.39 ns ns
ANNGY 9.1 8.2 7.6 0.68 ns ns

*L = linear, Q = quadratic

NH,-N = nou Tuide- TuTasion

(1) = ndwmaIngueda + emstu (14%CP), (1) = najumalndwets + mmamanis @
se) 25%) nnnndamasalugasernstu uoz (1)= vdhuwsTnawts + aanauds @

33A 50%) 1NN uKAselugaso MY

at ! ¥ o : 2 sy e N
A1 NNn 3.15 ﬂ?ﬁ';l']llﬂlil%u‘ﬂ@@g&ﬁﬂ-luQ[@lﬁﬁ)u 1uﬂ3$LLﬁLa@@&U@\‘HLW$‘W1@5‘UQW§@1VHTV]

HARATIAU

BUN"(mg%) 91M15NAADY SEM Contrast*

T3 T2 T3 L Q

a1 (2 139)

0 15.5 15.3 14.7 0.61 ns ns
3 15.6 14.7 14.4 0.62 ns ns
6 14.9 149 16.7 0.45 ns ns
Aundy 14.8 14.7 16.6 0.29 ns ns

*L = linear, Q = quadraticJBUN = blood urea nitrogen

(1) = vghuwaTaawia + 01590 (14%CP), (T) = wiuneTnawis + mnanauis
o o 4 o ¥ i v oy !

5AU 25%) 1InnInnanaelugasenstu way (T)= wauweInawris + mnanauds (M

TRV 50%) 91nMnounaod lugasomisduy
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i a o = o v .
15199 3.16 YTinavesnsa luiuszme 185y tazdSuaveansaluiuszmela (volatile fatty

acid.  VFA) v09vounadninnszimizninueamz i ld5ue1misgasnaaesd

HANATINL
REN PN IO RN Contrast®
SEM
Ti T2 T3 L Q
TVFA (m mol/l)

0 80.9 73.0 72.9 1.87 ns ns

3 89.5 81.8 80.7 2.28 ns ns

ANURAY 723 66.1 63.5 5.09 ns ns

Molar proportion of VFA (mol/100 mol)

Acetic acid, C2

0 61.4 67.3 64.2 2.26 ns ns
3 59.5 57.9 65.7 0.85 * *
ANRAY 52.4 43.6 36.2 1.84 * ns

Propionic acid, C3

0 _ 27.9 24.0 26.6 2.23 ns ns
3 34.3 g 30.6 el ns ns
ARAY 311 30.8 28.6 1.15 ns ns

Butyric acid, C4

0 9.7 6.4 9.2 0.39 ns *

3 6.3 4.5 3.7 0.55 ns ns

Aundy 8.0 54 6.5 0.39 ns ns
C2:C3

0 2.2 4.9 2.6 0.94 ns ns

3 1.8 1.6 2.2 0.09 ns ns

ARGy 2.0 32 2.4 0.46 ns ns

*L = linear, Q = quadratic,

' VFA = volatile fatty acid ,1 TVFA = total volatile fatty acid

(1) = wghumalad s + 015U (14%CP), (1) = nduws Indwis + aamauia (i
seu 25%) DInmndamieslugasenstu uaz (T)= nahumeTnduda + mnaeands @

3¥AY 50%) nnindanasalugasoimisdu
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ANMUVNTHYDINTA T Hsne e vosveuHaIInATUWIZ VI

v
4 1

Ysmmvesnsalviiuiszneld veumzn1dsvemismaassiiuandndu 3 gas nou
Towns waznaamsiiomnsdnluei 3 lifienuuanawedisdidvddgmieana (p>0.05)
Aunasueansa luiuszme 19 daunae m1dY 72.3, 66.1, 63.5 m mol/l AIUAIHY

o ' q ¥ o T
ﬂ?WﬂJL"ﬁjiJ‘fJ]u‘U@Qﬂ'jﬂﬂg‘ﬂj@]ﬂ VINNTINATDY ﬂ’t’)l!ﬂﬁiﬁﬁﬂ?i13LLﬂ$Wﬂx‘]ﬂ1§1‘H'@Wﬁi

'
= o

#2Tuaft 3 nud uneit 185 msgasii 3 wdamslonns uagaundo Tdigandumei 185y
omagast 1 iag 2 nuduass uazduIdiidaaos odaiifoddyn1eada (r<0.05)
anududuvosnsaTnsfilofin  Lifauuandiedi (p>0.05) IAMITNAABIATIT
WU AuRasveansa TnsiTotia AT 31.1, 30.8, 28.6 mol/100 mol A 11S 16
arwitutuvosnsataniia Tuumei1d5uomsudazgas doumsliforns uaznda
msliomsdaTued 3 nud imeildsuomsgasi 1 doumsldonns fmganimangu
spuduIdeiidans odeiisdAnn19eta (p<0.05)
Faduszninunsaeyanaaznsa Tnsfilelin Tuuwzi1dSuonmsuaazgas foums

o115 uazndems o lueh 3 Tulianuuandis (p>0.05)

H 3 ' 1
M3 317 wavesmsnaunuldsAunauianun lugaseimsdu dretamnanauia

I&5ugasomsnaaosiuana 190U ApAURUNITHAR

AUNUNIIHEA T1 T2 T3
AunueIMITHe (U ndod lansuasdido ) 2.02 1.58 1.17
dunue sty wmasnlansudedine ) 1.54 1.53 1.14
Sunuianua (naef Tansusiodde ) 3.56 3.11 2.89

(T) = wanuwalnawnda + p1sdu (14%CP), (T,) = nopuwalnawds + anamaurs (M
@ o A g Y 1Y ' Y] Y
A1 25%) Minmnaaniolugase vy uag (T,)= nauwa lnawis + anaaauia (1

JEA 50%) nmndunieslugasemsvu

wavoansnaunulUsuneuionualugasenmaty  audmmnamanie fszau

199 AAHYUMIHEN

8 kY

Ed
ET'J‘L&&I’M’K]H@]/WM@THWWUWU mwwmuuamunummmsﬁwm WU INSUUINU

3
IS o

TdsAunnmndambesdsarmmanautaimaunuimuaasasmlsmamsnaununin

v
2 4 Q o

X ' 1 1 1 3
mmammﬂﬁammamﬂuﬁ'a nazilowasunhmindindsuudaslyl wuinhmiindives

uwe luanenaiy
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= ot o Ay a Y
324 mafnmeavesmsnawnullsauoamnaurasiniansyaululugasermstui
SEAVUANFIIN U
d ~4
240152 NBUMINIIVBI1MISNANDI

4 =) kY it =y &= A =4
29AU5ENOUMIUATVOIDTHITUUNG 4 NTMUUA 71D T1 ﬂammmuiﬂmumﬂmﬂ
o

P=

o : a g i o ¢ 4 Y v
dundosdronsziutulugaseormsduiszdn o 1esidud Ysznoualoiaguia 89.5

=1 1 o

& o I 9 ~ a o i @
wesuud, Tdsauno, 181, dunsedag, lviu, NDF uaz ADF 1110 14.1,7.6, 92.4, 0.8, 30.6

4 A

s d i =t o Ay a e ¥ A
uay 17.3 Lﬂemmm, r2 ﬂ’f’JW]ﬂLL‘VIHI‘]Jﬁ@UﬁHﬂﬂWﬂﬂ’JL‘Ha’@@@’JUﬂ‘3$Q‘Hﬂu1Hq@‘]i@WTﬂﬁJu%

4

@ a o ar J o o o o &Y
szau 25 wlesiud UsznoudioTaguits 89.6 1wesidud, TUsumeu, idh, Buniodag, Tuiiy,

M15197 3.18 99AUTLNPUNIUATUDIDIMITNARDA

9IMIINGAN0N o v v
31N TTQJH!WQTﬂiﬂu‘VN
T1 T2 T3 T4
Saguits (edidus) 89.5 89.6 87.4 88.1 95.5
paflsReumanll sttt SEOMY |-
TalsAuwney 14.1 ot 15.1 14.7 4.0
1 7.6 5.2 8.0 8.5 6.8
BUNIuing 92.4 94.8 92.0 91.5 93.2
Jatu 0.8 1.5 2.6 1.0 1.8
oo NDE 306 36.8 39.4 38.8 58.2
oy ADF 17.3 19.1 19.5 22.8 32.7

DM = dry matter, NDF= ncutral detergent fiber, ADF= acid detergent fiber, T1 = naunuldsau
< Ay a - Y -4 =t
vinmndunassalsnsziutulugasormsvuisgdu o nlesidud, T2 = naunuldsduen
< 4 g a L 73 o ot
magunasIatsnszauiulugasermstuiszdau 25 weosigud, T3 = naunulilshuainnn
dundesdonszauiulugasomisduiiszdy 50 wesidud, T4 = naunuTisAuainninga
Ay a Y o sd o
mansnnsziuulugasonsdunsydn 75 Wedidua
v o 4
NDF 1taz ADF i1 15.2, 5.2, 94.8, 1.5, 36.8 1oz 19.11/asiua, T3 Aonaunu
<1 o a ' i w <] o
TdsAuvninmndundesdionsziuiiulugasemsduiisedu so nlesidud szneudising
Yy s =t a W o Y
uta 87.4 wosidud, Tusfunen, i, BunIoiag, luiu, NDF 1ag ADF 1 15.1, 8.0, 92.0,

2.6, 39.4 uaz 19.5 nlosidud a4 AonaunulysAuninmndundesdionsziuuluges
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Y a o S 3 Y o 9 s d o ~ =t 9
9115 TUNTZAY 75 lefidua Usznovdlsdaquig 881 wedidua, Tdsaunery, i,
@ =) w P ot d
sunioiag, luiiu, NDF wagADF iy 14.7, 8.5, 91.5, 1.0, 38.8 uaz 22.8 lofidud diu

o p=1 Y t o % i 14 a 9
pantlsznoumiuniivemapuns Ina i lfidunmnasvesonnsnennlszaoudaoinguits 95.5
<1 ~ o A @ ' Y Y
wodidud, TdsAunoy, i, Sunioing, luiu, NDF uazADF 11 4.0, 6.8, 93.2, 1.8, 58.2
< of o o
oy 32,7 1Weswua audiay
1J'§mmmﬁ‘ﬁu"l€f (feed intake)

o a @ s = Juy 1 o aa
Usanisiuldunsetmistu (nFui) NANIRLUA 1TAIANA1IAUN A DA

v v
=4 =4

(p>0.05) umgnaui 1951 T2 fonaunu Tshunnmndundesnionsziutlulugasermsdun

'
d 2

o s P A o w A a4 s g3 @ w
JEal 25 L?J@iﬁlﬂu(ﬂ Mﬂ'l@\‘n’\q@ A8 211.6 (ATU/IU) Lll@ﬂ@lfﬂu&‘l]ﬂﬁimu@WGU'IWUﬂ@’J (Y%BW/d)

%

Y

= ' A I o = ¥/ ~ ' Y o
WUNHAGINT T4 Aonaunu TlsAuvinmndamdosdonszautulugasomsdunszan 75
Jd 3 a 1 [l t [ =S < ~ M = 9 2y [
nlosidud ua liuana1aiy T1 uazT3 Aonaunu Tusfuainnindaundesdionsziutlulugas
v o4 o /3@ /8 ¢ A a o v 1 s o S
pIMsTUNIZAY 0 1osiiuduay sonlosivud WedAailunsuaen Taniyvoniminwunue
= 1 = o = U Y o
an (g/keBW"rd) wui1 T2 Aenaunu llsauninninduvdesdionszauiulugasemsdui
o ¢ o = 1 v @ o A s
sea1 25 nlesiud mgandt yansnuud edaiifodAyneaia (p>0.05)
g :/I ¥ G g @ T g A ] =
msnaavsansluafaiungnaninwud 185vomsnovediudui wuinfsuw
msnuldvosermisveiy (a5u/Au) nannmud bilanuuand 195uNeada (p>0.05) uny
nqui1asu 2 AenaunuTsAuninnindundesdionsydutulugasonnsdunsedn 25

= a

7 o & o VA s d s S o w
&‘1]@3&%1& Mﬂ“l?f\‘]‘l’]’q@ A9 505.2 (NIU/IU) mmaﬂmﬂmﬂmwumauwuﬂm (%BW/d) nae

Y

Y roa

= I=~{ @ :’ @ a 0.75 t o a 4y
Aatlunsuaen lanfuvesiminuunuedn (gkegBW'/d) wudsuunisnulduese1mis
" 3
WU Windy UIdUaT (linearly, p<0.01)
=N =y 9/:// as o 1 = o 9/3 o s a' d?'
YSuamaiuIdianua (0550 wudlSuamsiuldanenua (AFudu) finiy
o @ 1 i A 4 i a o o ot
nudu IR (quadratically, p<0.05) Tuszduveansziutluimuiu ieAauedidudde
i (%Bw/d) uazdailunsudenlanfuventhmiinuimuean (gkeBW'/d) Wy

Y
Ysuamsiuldvanue lufianuuana et umaadd (p>0.05)



37

d‘ = aoon g :/ o ¥ A Yo =t =3
191N 3.19 ﬂﬁiﬂﬂ«!fﬂﬁﬂu 1@1!Tﬁuﬂu‘ﬁ\‘ﬁ]ﬁ]dLlWSﬁ‘VﬂﬂﬁU@?WW?Q’WﬁWﬂﬁ@@ﬂ%ﬂ“%iﬂﬂﬁ@uﬂ?ﬂ

mMafmasdensgaulunTzauuana1aiy

91H1INADD Contrast”
SEM
T1 T2 T3 T4 L Q ¢
USuamsnuldvesomsdu Su
A5/ 196.1 211.6 204.2 196.3 6.80 ns ns ns
%BW* 08" 08 08" 07" 003 ns ns ons
o/kgBW* T Y 193°  19.7° 184" 185" 036 ns ns  ns

Usuansnuldvesormsronn/su

NS/ 4959 5052 5044 4878 849 ns ns  ns

%BW ¥ 2.0  edtm—oml 22" 003  ** ns  ns
0.75 Y b ab = a a ek

o/kgBW 45 W A6D 479 481" 074 ns  ns

U iulasiusu

AT/ 6920 7168 7087 6842 11.43 ns g ns

%BW 2.9 2.9 3.0 30 006 ns ns  ns

0.75 3

g/kgBW 04.1 65.2 66.8 66.0 138 ns ns ns

o ar

“ aunas eI s us U MR U MTHaAIINTANUIANA 1A U I IR NIaR A

o

(p<0.05), L/Orthogonal polynomial contrasts L=linear, Q=quadratic, C=cubic, *(p<0.05),**
e e =P 2 P S e
(p<0.01),  ns=luliANuuanaaduNada (p>0.05), “%BW=lesiFudveniminga,
¥ 0.75 S S 2 oy o s~ & Ay
2kgBW'” =nfudenlandmiwmdnduuunuedn, T1 = vaunullsaunnmaduniesdly
a Yl o P a o Ay a
nszdutlulugasennstuiiszau o wosidud, T2 = naunu TdsAusinnminduniesdonszou
' 6 = o o o o '
Pulugasormsdunsedy 25 wedidud, T3 = naunuldsduninmadumioidionsziutly
Tugasermnstuiszdn 50 wesidud, T4 = naunulysduninnmindaumiosdsonsziuduly

FY =1 v 4 7
qmmmsmummn 75 L‘lj@ﬁlelﬂm

Wanamsdosldvealnvus (digestible nutrient)
a ' 'Y ; AN Yo 2 = 7 '
Usuamsdos lavee Tnaus luung R 145U 1M1 I Naa0Ine 4 NSnuua Wy
Ysinamsdes ldvestaguis uazdunioiag Tdfianuuandiadunsada (p>0.05) udlTum
' g ¢ o o ) a ) v v o4 4 4 Y [
Msoo lavedldsaurey nduwunlSuiamsoes ldveaTusaunoumsdusudu I

(quadratically, p<0.01) Tannisgoo ldvesTusAuneulu T2 iaz T3 AenaunulilsAuainnin
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=)

& 9 a U 9 PRy @ o o 4 o o 1 .
damassonsziuinlugasomisdunszdu 25 wesisud tas sonfesisud gandn T1 uay
LA = Y Ay a 1 q Y A o s d 7

T4 AenaunuTsauninmadumrassalsnssiutulugasemistuinszan o nlesiud uag
- S o ¥ o ow o = oa =Y ' w oy bt

75 wosigud eg19ifad1dyneana (p<0.05) naziFuimmsdeoldves NDF - luliau
HARANAUNI DA (p>0.05) daudIuiun1sdeuldves ADF  asasuuuiduasy (linearly,

p<0.05) ANTEAVVRINTLDUYUMANTY

VH‘iNV]320 ﬂﬁﬂJfﬁiﬂﬁﬂIuﬂWﬁUﬂUlﬂﬁl@x‘liﬂ”ﬁumﬂNﬂ‘U@\‘MW Vll ‘U”]TVHSTCW]S‘VW]@@Q{;I

‘mmwmmi?mmﬂmﬂﬁ";mﬁmﬁ’wﬂnﬁuﬁuﬁszﬁmmnmaﬁu

aansznoumanil 21113NA0DY SEM Contrast”
T1 T2 T3 T4 L Q ¢
Faguia 714 734 723 720 117 ns  ns  ns
duniuiag 730 749 737 735 113 ns  ns  ns
Tdsaunoy 564°  62.7°  622° 548 190 ns  *F ns
NDF 627 632 634 617 150 ns us  ms
ADF 63.0 61.1 60.6 57.5 .77 * ns ns

@

“aunavlununferduduilsdusnysuaaIlauLana1afueg i Tod v un9aaa

&

(p=<0.05), Olthogonal polynomial contrasts L=linear, Q=quadratic, C=cubic, *(p<0.05),
(p<0.01), ns=lTANAAAIIAUNIADTA (p>0.05), NDF= neutral detergent fiber, ADF= acid

detergent fiber, T1 = naunulUsAusinmndunassalonsziuilulugasemstuiszdu o

]
3 s

Sl o o a
wosidua, 2 = naunulUsAuninmadundosdronsedululugasemisdunsedu 25

s g7 @ a a o
HJ@SLWUG’I, T3 = ‘VlﬂLL“Vl‘LlT‘ljiauiﬂﬂfﬂﬂﬂQLﬁa@Qé}?Uﬂﬁzﬂul’u(IUQQS@1“13‘{1}1‘!%5%ﬂ“lj 50

1
Pl

wWosidud, T4 = naunuTds@unnmaduniesdaonsziululugasomsduisydn 75

[~
wosidud

ANuaagavadlulastou (nitrogen balance)
ﬂ'wmvluimmuﬁ&ﬁmaﬂmﬁum wazsluTnsnuiitussninianuavoums
Adsue1msnaaesia 4 v3nwud wohiia uand1sfunieada (p>0.50) uaBAILUTIMNIS
fuldvoaluTasion Wit unnududs (quadratically, P<0.01) A1ves lu Tanauiiduesnindu

' ¥
Toany wuduiudununduase (linearly, p<0.05) @I3uAIMIgATHVOL U TATI9U LAz

]
£

I do ) ; & Y sy . '
luTasmuidmnulusieameonny  wuduinvunudu Ia(quadratically, P<0.01) ua luiwg

P,
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o

5 2 = @ a { o -
1650 12 Aonaunu Tsauannindamiesdasonszauilulugasermsdunszau 25 nlosisud
Hagaiiga io 5.3 way 4.4 n5uAu mudn

-~ ) PR 4 Yo = A
m19i 3.21 manuaugaves lulasnuvosmzi ldsuomsgasnanssinaunu Tusaunn

M ANAIRIoNTZ AU URTF U RA1TY

DINIINATDY Contrast”
Nitrogen SEM

Tl T2 T3 T4 L Q <C
N intake, g/d 7.5° g3 81 0.17 ns  ** ns
Feces N, g/d 3.1 3.0 3.1 3.0 0.12 ns ns ns
Urine N, g/d 0.7 08" 08" 1.2° 0.17 *  nsons
N output, g/d 3.9 3.9 3.9 4.2 0.22 ns ns ns
N absorption, g/d 43° 53° 50" 47° 020 ns  **  ns
N retention, g/d 3.6 B A 1N 028 ns *  ns
N retention,% 47 .4 53.4 S L2 535 3.30 ns ns ns

Y

“aundaslununderdunuididusnystaaiinuuanaanues1ainieddun1aana

(p<0.05),"Orthogonal polynomial contrasts L=linear, Q=quadratic, C=cubic, *(p<0.05), **
Y ot v w an o Y A Y
(p<0.01), ns= LUTANULANANAUNNEDA (p>0.05), T1 = naunu lUsaunnnindunaosay
a Y A o 7 g o = Y Ay a
ﬂi‘xa1nJu°luqmam1wummu 0 &ﬂ@imﬁ‘l@’l, T2 = ‘V\ﬂll‘ﬂuTﬂ??ﬂu%']ﬂﬂWﬂﬂ’Jlﬁﬁ@\‘lﬂ?Uﬂﬁ'zﬂu
’ - o =] - o o 1
Tulugasormsduinszdv 25 wesifua, T3 = naunuTsAuninmndamiesdionseduiy
: Y I 7 5 o(a < a
Tugasonnsdusedn 50 1Wesidud, T4 = naunuTdsAusinmndaundesdionszauiuly

Y oA o sd o
gATIMmITUNTEAY 75 tosimud

manmilunsa-aie (pH) Tuveamaoinnszimnz g

' ' o ' kY @
mmmx‘ﬂumwmd (pH) TuvrpamannnnsumIznINUoLINe ﬂ@uﬂﬁi‘ﬁ@ﬁ’iﬁ nadNg

9 o ' P o 1 3 =) 4 = ] ' 1Y

1131}@71415 3 9 119 azAumaen 1 uDUATA-A1 VOIUNEHY 4 NTNILUUA ‘W‘U’ﬂiJﬂ?LhJLMﬂ@]Nﬂu
oo [ o 9/ M 1 o ' a :‘3’ 9 4

NADA (p>0.05) UANAI01INNIT 1M 6 3 Tus manuunsa-a1s inIunyuduIng

A V

(quadratically, p<0.05) Taowindulu T2 nag T3 AenaunulyUsAuainnmndunassnlenseau

@

) { s d A 5
ﬂuiuqma‘lmﬁuﬁﬁmu 25 Lﬂ’o{g%uﬁuaz 50 L‘ﬂ’OSLC])"HW meumaﬂaﬂu T4 ﬁa%mmu

3 =y

o o ) 3 el o S S
T‘ﬂwumﬂﬂmmmﬁmm&msmuﬂu?uqmmmwummu 75 L‘].]@il‘])'um
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15190 3.22 manuilunsa-a1s pH) Tuveuwalnnnsumzgmuvenzi 145 uo1msgas

o I o 4 Y a oy oA @ ' Y
‘Vlﬂﬁ?)\‘i“ﬂ‘ﬂﬂm/]uIiJﬁﬂ‘lﬁﬂﬂfﬂﬂQ’JL‘Viﬁ@\‘iﬂ’mﬂi$ﬂuﬂuﬂﬁﬁiﬂﬂimﬂﬂ1\‘1ﬂ‘Ll

91H1INADDY Contrast”
pH SEM
Tt T2 T3 T4 L Q C
1A (5 1u9)

0 7.2 7.1 7.1 7.2 0.07 ns ns ns

3 7.0 7.0 7.0 7.0 0.11 ns ns ns

6 6.7 6.9 7.1 6.7 0.12 ns * ns

ANURAY 7.0 7.0 7.0 7.0 0.06 ns ns ns

L/Ox“thogonal polynomial contrasts L=linear, Q=quadratic, C=cubic, *(p<0.05), ns=13i5ia71

HANANAUNNADTA (p>0.05), T1 = naunu lsAuainmnduniosdronsziutiulugaseis
= o < o a 1 a P

Tuiiszdv 0 nlosidua, T2 = naunuldsauninnindauniesdionsziutulugasermsdui
Y g = o Ay a g Y oo

seA 25 ediud, T3 = naunullsaunnmndaumassnsnszdutulugasemstunszay

g 3 4 S o =] Y a1 g 9 et o
50 wWesiud, T4 = naunullsauninninaandosddonszouulugasomstunszay 75

o

M9 3.23 ManududuvesioyTudle-Tulasou (NN Tuveamainnnszmiz gy

A4 Yo .d' & a o A 1Y a v oA
melmummiqmmmawwmmulﬂsmumﬂmﬂmmammammuﬁu‘w

FEAUUANANY
y 91115NAAD4 Contrast”
NH,-N" (mg%) SEM
T1 T2 T3 T4 L Q C
na (2 Tu9)

0 5.8 6.3 8.6 8.1 1.18 ns ns ns
3 7.7 9.0 6.4 6.8 0.93 ns ns ns
6 5.0 6.2 6.3 5.6 0.80 ns ns ns
Andy 62 71 7.1 6.8 062 ms ns ns

L/Ox“thogonal polynomial contrasts L=linear, Q=quadratic, C=cubic, ns=113ANuIANAI NI
aa 2 Ay o M A v P
a0d (p>0.05), “NH,-N=tou Tuitlo- luTasiay, T1 = naunuldsauainningumaesnionsziu
Tulugasomstunsysy o wesidud, T2 = neunuldsauanmndunaosdronszautiulu

Y A o s ad o a o Ay a oy o6
fl@l'i@TViﬁ‘Uu‘V]ﬁ%ﬂU 25 ulammm, T3 = ‘VI@ILWIMIﬂiﬁuiﬂﬂﬂ1ﬂ€]’)iﬁﬁ@\‘]ﬂ'§ﬂﬂizﬂLIUuClqu]ﬁ
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< J

pImstuiszdy 50 Woefidud, T4 = naunuldsfuninmadamiosdionszdutulugas

@ J

Y A o ot
215 UUNTZAY 75 1loT1HuUa

manndnduvewenlaniis-lulasion (VE,N) Tuveunarnnnszmiz i
1 3 5 =1 9 o/
aanudutuveuen Tudio-TuTasiou NH,-N) luvosmaininnsziwiznin

' Y o o @ ) a Y g ~
VBDIUINE ﬂ@umiﬁlﬁmms ‘H'ﬁ\?ﬂ’]iblﬁﬂﬁ’ﬂﬁ 3,6 GU'JTJN Lm:mmaﬂmmwumummxmuTmuﬂ—

mandntuvesgte-lulasioulunszumden (blood urea nitrogen, BUN)
annududuvesgiie-lulasnulunszumasn (BUN) vowumns neums 1deims
wdamslorns 3, 6 $21us uazAnrmududuveyie-TuTasulunszumien voaumeis 4
n3vmud wuhiia hiuanmafuneada (p>0.05) aundoanumanududuvesyo-

1 A = Y a a o ¢ o o o
luTaswulunszuaaen Haundy 16.3, 16.8, 16.5 uag 16.7 TaanTulesisud amdidu

ma1afi 3.24 manduduvesySo-lulasnulunszumdes (BUN) luvounalsninnszimy
AW Yo = £3 & = v
Juvenz i Idsuomsgasnaassinaunulisduainmadunioesday

AszauTuUNTEAULANAIIAY

y 2IM1INADDY Contrast"
BUN"™ (mg%) SEM
T1 T2 T3 T4 L Q C
a1 (¥ 1149)

0 16.0 16.5 17.5 17.4 0.80 ns ns ns

3 17.0 17.2 17.3 17.6 0.74 ns ns ns

6 159 16.5 14.6 15.2 0.99 ns ns ns

ANAY 16.3 168  16.5 16.7 0.62 ns ns  ns

JlOrthogonal polynomial contrasts L=linear, Q=quadratic, C=cubic, ns=1HTANUUANAIAUNIA
a0A (p>0.05), “BUN= blood urea nitrogen, T1 = naunuls@uainnindundesdionszouilu

Tugasermsduiisedu o nlesidud, T2 = naunuTisAunnmadundssdionsziutlulugas

]
IS)

Y o 7 o L4 - o A kY = U
DINITVUNTEAY 25 Lﬂﬂ‘imﬂlﬂ, T3 = wmmuTﬂwumnmﬂmmammﬂnﬁzﬂuﬁuiuqm

i @ = ~ o =S ¥
p1m1sduNszay 50 Wesidud, T4 = naunuTdsaunnnindundesdionsziuulugas

¥ A

o s 3 o
D1MITVUNTEAD 75 o5 1HUa
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¥ v Y o WY

MANMINTHYBInIa luiTuszivelddiesn luveannI91nnszmIz iy (Total
volatile fatty acid)

' Y Y o Wy ’ Y & =t

annududuvesnsaluiuszme 1d059 (TVEAs) deuliomsvewmnyia 4 nsn

7 o Y o W Y < 2 [ £ .
g wunaanduduveansa lvduszmeladiiesiy inIneuindu T (quadratically,
Ay Yo Y oo < o = Y = U ISR - ds)/

P<0.05) Tasuwz lasuommsduimaunu Tisauannmndanaeedionsstutlu dagunuiu
Tu T2 naz T3 AenaunuTilsAuninnmnaundesdronszandulugasonnsduised 25 uay

k4 r
=t A

s d o w o Yy Yo A i =t o & ]

50 wosidua ndanminimanaudouns1d5u T4 Asnaunuldsiunnnindamasidie
a oy ¢ 9y A o 23 d ' 9 Y o WY

nsznunlugasemisduiaydy 75 nlesidud daumnnududuvesnsalviiuszimeldd
199 naaliong 3 9 1u9 tazaundsvosanututuyensa lviuszme ldaes1u woian
Tiuanaadunaada (p>0.05) Anadvvesnnututuvosnsaluiuszmelddrosu ian
R 54.7, 52.0, 61.6 Az 51.1 m mol/l Aud1AY

warmalSinaveansalusiufiszine 1ddo vowmeh 1asvomsgasnaassinauny
Tsfuanmndamassdronszautlufnszduuanaiady  Aanududureinsaosdan

1 i (:; Qa: 2 ' ¥

(acetic acid, C2) PoU1H0 1115 HAZAURAUANUITUTUVDL C2 VOIUWENT 4 NTNUUA WU
AN uu0s €2 A liuand1afiun1eada (p>0.05) uandannnslie s 3 $2Tus wud
AANUTUTUYDI C2 anaauiiu 1A9 (quadratically, P<0.05) AURATANIT MY UVDI C2 T
AL 51.9, 50.9, 47.0 AL 50.0 m mol/l MUSIAY

1 Y v a a . y ] U q ¥ w q Y

manudnduusInsa Iwsd 1otin (propionic acid, €3) noule1s vaslne s 3
' v ¥
719 HazAINAIANUITUTUYD C3 VOIWLII 4 NFTNWUA WUIAINNUTUTUYD9 C3 TiA
Tiuana19adumaada (p>0.03) AunAuANUTUTUYDY C3 TAuVIFD 30.9, 26.8, 29.6 LAY 28.1
m mol/l MUFIAY

) Yy A ma : i ) 9 ¥ ' = Y

AMANUTVTUNDINTATINTA (butyric acid, C4) Aoulioms tazaunfoa N udy
Y89 C4 VBN 4 NINWUA WuNmaNudutuves C4 Tan linananduniaada (p>0.05)

Vo ¥ M Vo Yy v A 4 3 ] .

uAna191An15 1901115 3 2 Tue wudmanududuves Ca mydunyudu 1A (quadratically,
P<0.05) ANRAUANUDUTUYDL C4 TAUNIAY 17.0, 22.1, 23.2 118z 21.7 m mol/l audId

o A

dadruveansaosdanaonsa Insdloiin (C2:C3) noulie1ms ndan1s1ie1yis 3

1
%

F2 109 HazAURAEVITATIU C2:C3 VOIUWEII 4 NINUUA WuNdadiu C2:C3 el

HANANAUN NN (p>0.05) AURDY C2:C3 UAUNIAD 2.7, 3.1, 2.3 14ag 3.2 m mol/l MUFIAY



M5191 3.25 Usmaveansa luifuszime1dde (volatile fatty acid) Tuveumaininnszmiz g

voums N 185 vomsgasnaassinaunu TUsavuainmndumdesdionssouiui

FTAVUANAIIOU

21H15NAA0Y Contrast”
SEM
T1 T2 T3 T4 L Q ¢
Total VEAY (m mol/)

0 hr 488" 509" 629" 356 628 ns *  ns
3 hr 60.5 53.1 60.3 66.6 6.39 ns ns ns
ALY 54.7 52.0 61.6 51.1 458 ns ns  ns

Molar proportion of VFEA® (mol/100 mol)

Acetic acid, C2

0 hr 51.3 52.8 53.5 441 4.94 ns ns ns
3 hr 52405 AT At e 55,04 3.89 ns  *  ns
AnNaY 51.9 50.9 47.0 50.0 3.44 ns  ns  ns

Propionic acid, C3

0 hr 32.1 27.5 25.8 29.9 332  ns  ns  ns
3 hr 29.8 26.1 33.5 26.3 3.71 ns ns ns
ANnaY 30.9 26.8 29.6 28.1 2.66 ns ns  ns

Butyric acid, C4

0 hr 16.4 19.5 20.5 25.8 3.15 ns ns ns
3 hr 17.6 247 25.8 17.7 3.60 ns * ns
ﬂ'imgﬂ 17.0 22.1 23.2 217 2.27 ns ns ns
C2:.C3
O hr 2.5 3.1 3.4 2.0 1.01 ns ns ns
3 hr 2.9 3.2 1.2 4.5 1.03 ns ns ns
mméﬂ 2.7 3.1 2.3 32 0.82 ns ns ns

" aundoluuu@erdusuididudnysuaashilianuuanaianuedeivod idyneana
(p<0.05), T1,T2,T3,T4 = naunuTlsauninmindunassdonszauiiulugasormsiuniszay

o r's o  as
0, 25, 50, 75 WosiFuA, A 1ud1PY



