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1~~&U'~~1Jfl1W 
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.., tI r! ""''''' 
1«~ fJ fl"iW U~~1fifll"ifl~~H)-:I 
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"I 
~ 

"I lIJ '1 '" 'JI '" _I
1.	 U'Vl~~m"ffll'Vl'Wllltl-:l ~'Vltl x Utl-:llml~&'lJfJ'W&'Vlffrj 'Ell~I'iHWlJ1~:lJ1W 15-16 

~ . 
l~tl'W thwJm'il~fJ 20±1 fn€lfli'll ~1'W1'W 5 \Pi1 

ll!I J 0 QI	 , ltJfj1 QI a'QI 

2.	 1H&1 eu &€l fJ-:lU'Vl~U€l~flHff1 '11 1'lJrnmfI€ltl-:l'l11fll1 fJtlfJ ~fl1 'W\.l1ffIPl1 
~ 

(metabolism cages) 11-:l'Ell'l111 U€l~.fl1'lf'W~1ffth 
QI oQ QI d' fj/ fj/ 1" ci, l!!I A' GI d 

3.	 1IPlQfI'lJ'Ell'l111ffIPl1 tJ1~fltl'lJfl1fJ '1/11 l'Vl flU 'W fllfl(l1l'11€ltl'l fllm'Wtll'Wlll€lfl 

"	 :... "I '" d 'JI
tJ1€l1l-'W111'W ln€ltl une1f11&f1€l&CJffJlI'rJtlff&'rJIPlI1!'W 1Pl'W 

4.	 U11i1IPJU€l~11Pl1ij'Wr·.jff1l 

,....	 '1 lIJ 'JI lIJ ".... ®
5.	 fJ1mfJ'VlfJ11i.fl1fJ'Wtlml€l~.fl1fJ A'W AflUfl

I 

Atll1tl111lfllPl'W, IDECTIN, The 

British Dispensary (L.P) CO., Ltd., tJ1~lVlff1VlfJ) 

6.	 11Pl1ij'W&tl~~ (AD3E) 'lJ1'l:1Vl Woerden-Holland-P.O.B. 78 .	 . 
"I	 ... 

7.	 Ifl1tl'l'lf'ltll'l111 

8.	 ~tJmWff1'11i''lJI~'lJ\Pi1tl£i1'11J€lU€l~ilffff11~ 1'lf'W ~'1'Vl€llff~fl 'l/1f1'Vl€l1ff~fl .	 .
'JI ll!I QI e:t, 

H1'1/11'lJ1'1 Ifl1tl'l'lf'l Q'I'Vl€l1fflPlfl U€l~(Jl'l 

9.	 ~tJmWff1'11i''lJI~'lJ\Pi1tl£i1'1tl1'l1n 1'lf'W 'l/1f1Un'1 Q'I'Vl€llff~fl U€l~(Jl-:l 
_ I a'q d QI I ll!I ,d <iCS 0 .c::I	 e:t, 

10.	 ~lJmw l'Wfll1Ifl'lJ1Pl1tlfJ1'1l€ltlfll'lf'W 1'l/1I'ilflfJ1 erm U€l~'I1€ltlfl'Vl€llfflPlfl 

tJ11111Pl1 4 ij€l~~1Pl1 

_I	 "9 d... I lIJ 'JI ,.... " 
11.	 tllJmw A'Wfll1Ifl'lJ1Pl1tl(Jl'l'l/tl'll'l1€l1'il1flm~I'Vl1~111l'WAflllfl urunas 'l/1f1

q	 . . ~
 

e:t, ll!I Goo' I ~ , .c::IiI
 
'Vl€llfflPlfl &fI1tl'l1f1f11f111 11IlJ 'W mfl-fl1'1fJ'I1 tl HANNA instruments 

(HI 98153 microcomputer pH meter) m~'lJtlflIPl1'1 stomach tube U€l~ 

vacuum pump 

ll!I.	 ~."0 QI 

12.	 &fI1 tl'l'lf'l 'W I'll 'W flU'Vl~ 

~I d'GJ QI 0 e:t, .cIef,- e:t.QQI 1iJfJI I fj/ tI 
13.	 fJlJmW l'Wfll1'W'J'il1'W1'W~€l'WVlnllfltl11i'W'lJIPlHAflUfl fl€ltl'l~€lVlnff'W 

OQl	 .d. Qldll!l 
(fll€l-:l'l/t11t1 lax, 20x, U€l~ 40x) Vlflfl'W'lJlllfll€ltlfl U€l~ hematocytometer 

19 
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(proximate analysis) 

.c:l ';'.c!:I ~ tI " .. I st ..."" 15. ffl'Hfl:JJll"'::::lfl'H)\l:JJtldAml::::'I1tFJfllJ'j::::fl~'U'VI1\llfl:JJ ~t1d1idetergent method 

'" 31	 • "" 31. ' 16. 19l~'U (hot air oven) t1'11~ Binder 'j'U FED 720 
~ . 

17.	 lfl~~\l'U~ (Willy mill) t,r~ Dietz
 

.A ill d d",

18.	 Am~\llJ'Umdtl\ltl'l1~ Hermel Z 230 

... 31 .lIJ3I .l 
19. ~tlf1'jW'VIlfldl:JJff::::Vl~fl~fl '~Ufl A:JJfldl~ U"'::::UtlHfl'Vl'U. ~ 

1.1 m'l11'j'l1 t11'U 

GJ j/	 ,,~ c:,,, Q,I' tlQ.I .:'1d GI Q,.' 

A'll''I1 ru 1'Vl '" Ufl 'VI 'VI "':JJ U'I1 \l 'IJ ~\l nm'Ul'lm'U1~1'111'j ffl9ld 'iI\l '11 d ~ ffl9l'" AlJ 'U~1'111'j 
u ~ ~ 

w ., '131 ......... ~d 
'I1t11'U'I1"'fl	 A~t1 ~'I1ffl9ldfl'UU'U1JAI9l:JJ'VI (ad libitum) 

1.2 m'I11'j,r'U 

31 d'1 31'1 _I 31	 i '1 31 .l '1 ~ 
Vl'l11'j'IJ'U'VI ~'ll' A'Uf11'j'VI~"'~\llJ'j::::fl~'U~dtlVl'l11'j 5 ~19l'j ~t1 A'll'f11m'U~ ~'Ul:JJ"'~ 

_I" : .... '1 '1.... _I .. ~.. d 31 ~ 
lJl"':JJ-'Ul:JJ'U A'U~I9l'jVl'l11'j ~'U'j::::~'U 15,25,35,45 U"':::: 55 llJ~'jAC}f'U19l (l9l1'jl\l'VI 3) Vl'l11'j'IJ'U'VI\l 

5 ~mih::::~'U ifl'll''U::::\9il\l''19l1:JJr'hu'U::::'lh'IJ~\l NRC (1981) 
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ab'1t~l:ENNEDYLTDRAlV 
ImNCI 0)1' SONGKLA l1NIVEIsrn 

PA'ITANI 'I1lAILAND 

15
 25 35 45 55 

~111'Vl~·l.m 60.00 58.36 50.41 42.24 28.80 

'h~el'U . 
... ... 

mml1l'11 fleJ.:J 

5.00 

15.54 

5.00 

5.64 

5.00 

2.89 

5.00 

0.17 

5.00 

~ d ~:QJ 
mnure l'UnJfl~t11flJ.J'U1J.J'U 15.00 25.00 35.00 45.00 55.00 

Ql1fl 

" mmhllllfl 1.46 

1.00 

2.00 

LlO 

2.00 

1.20 

2.00 

1.20 

5.00 
... 

lnfleJ 1.00 1.00 1.00 1.00 1.00 

1~ll i'Im ;flJ.JrJeJfflrJIII 1.00 1.00 1.00 1.00 1.00 

ll~lil~ llfl~111l1iJ'UYlffJ.Jl 

". ... ... 
'U1J.J'U'Vl'li 

1.00 1.00 1.00 

0.60 

1.00 

1.38 

1.00 

2.00 

';j1J.J 100.00 100.00 100.00 100.00 100.00 

• lf1'li'U~ 1~flm';jril'U1tu2 

l1J';j~'U(l1JeJ11;'UI9l') 15.00 15.00 15.00 15.00 15.00 

lf1'li'U~~fieJfl1~';j1J.J 80.88 79.21 79.00 79.00 79.00 
.1 .. d .. 

(llJ eJ WIf'U Ill) 

1Ll8 10.31 10.10 9.94 9.93 

't'i~l£l!'t'illJ : 

11J';j~neJ'IJ~1fl 111l1iJ'UleJ 2.50 tl'l'U'I1'1.l1flfflnfl 111l1iJ'U~ 3 0.50 tl'1'U'I1'111flfflnfl 1\1l1iJ'U~ 8,000 'I1'111flfflnfl 

li'1'IJeJfll9l' 0.08 nfJ.J ;1iI'UflJ.J 0.08 nfJ.J 1eJleJ~'U 0.34 nfJ.J 'YleJ.:Jll~.:J 4.00 nfJ.J llJ.J.:JnTUff 17.00 nf1J ff.:Jn~ff 

23.00 nfJ.J l'I1~n 27.00 nfJ.J l1Jll'Ylin;flJ.J 31.00 nfJ.J llfl~IlJ.Jnih;flJ.J 35.00 nfJ.J 

2ril'U1tu1l1nllll';jl.:Jf]turil'Yll.:Jlf1'li'U~'IJeJ.:J1I1ltl~'IJeJ1'111';jffIll1'IJeJ.:JmJ.J1Jf1ffIll1 (2547) 
3 ~ d ~ ~ OJ': ~ OJ' 4 ~ QJ'1JI d

fllm'\.Jtll'\.JnJfl~'I.hmJ 6.80 Ul'Y1lfllflfl':ill fllfl'\.Jl\111fl 10.00 irm/niflfl':i1l1flfltl 6.77 um/niflfl':iJ.J !~lli'lfll'IWJ.J 
" . 

rJeJfflrJlIl 7.20 'IJl'Yl/nlflnfJ.J ll~lil~llfl~1\1l1iJ'UYlffJ.J 80 Ul'Yl/niflnfJ.J '1.h:iJ'Uv'h 37.50 'IJl'Y1/niflnfJ.J fllflf:i1 

l'I1t1eJ.:J 17.00 Ul'Y1/nlflnfJ.J~111'Vl~'IJ~ 9.60 'IJl'Yl/nlflnfJ.J Ql1fl 14 'IJl'Yl/nlflflf1J il~eJ'W 10.50 'IJl'Y1/nlflnfJ.J ,. " . 
(';jli'111I1ltl~'IJ'Viff.:J'ileJ l~fl h.:JYlffJ.JeJ1'111';jffIll1 fI1i'11'lilffIll1i'11ffIll1 i'ltu~'Ylf'Vlfllmli';j';jJ.J'lil~ tu 1'Wl1 25 J.Jmli'1J.J 

2552) 

http:J.Jmli'1J.J
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nl~~'VuJ1i.fl1t1'W'On l!",~'Vwli.fl1t11 'W l~tll offtllcllt1'Vwli1'On'O{t:l.Jf1~'W (1 'Ol~n~n, IDECTIN,®The 
>I 

British Dispensary (L.P) CO., Ltd., tJ';i~I'Vlffhw) 'tI'Wl~ 1 iJ",ilillPl';i~'OtJl'l1t1n\Pi1 50 fil",ni':IJ l!"'~ 

~~ 1f1~'W IsfIihnu"'~lvhltl'Omm~fl'OlJ 1:IJ11~~ 'VJn\Pi11 #Ii'lJlf~l~il!lfl'Vlt!~:IJ!l,r~'O~l~I~:IJ~ 

~1:IJnlJVl'l11';i"''Wt'W';i~~lJ0.5 ItJ'O{I~'WI'i''tI'O~Jl'11t1n\Pi1 IrJ'Wnm 30 1'W 1~'OtJi'lJt,rl!~~'VJn\Pi1ij 

ff.fl1~~l~f11t1~ln""l~tI~n'W 

loffl!H'Wf11';i'Vl~"''O~l!lJlJ 5 X 5 ~1'.li'ffm~'W (5 X 5 Latin squares design) l~tlij 
.c:l fI ~ 9J I q9J 9J c:r. ~ 9J ~ QI 

'Vl';i'VlI:IJ'W1Pl (treatment) fl'O Vl'l11';i'tl'W ~1Pl';ilPll~1 lm~ A'If'l1qjl~'''l!fI'Vlt!''':IJ!l'l1~I1J'W Vl'l11';i'l1 tlllJ'I1",n 

.... '">I 

~~'W 

'" ....: 'JI..:",.l '1 d ..: ........ .. d ..
 
'Vl';i'VlI:IJ'WIPl'Vl 1 Vl'l11';i'tl'W'Vl:IJf11m'W'O A'WI:IJ",~tJl"':IJ'Wl:IJ'W ';i~~lJ 15 ItJ'O';iICJi''W1Pl 

"' ....: 'JI":"'.l "1 d ..: .... .... _I" d .. 
'Vl';i'VlI:IJ'WIPl'Vl 2 Vl'l11';i'tl'W'Vl:IJf11nt'W'O A'WI:IJ"'~th"':IJ'Wl:IJ'W ';i~~lJ 25 IlJ'O';iICJi''W1Pl 

"' ....: 'JI":"'.l "1 d _I .. :.... .... _I" d ..
'Vl';i'VlI:IJ'WIPl'Vl 3 Vl'l11';i'tl'W'Vl:IJf11m'W'O A'WI:IJ"'~lJl"':IJ'Wl:IJ'W ';i~~lJ 35 IlJ'O';iICJi''W1Pl 

"' ....: 'JI":"'.l "1 d _I .. :.... w _I" d .. 
'Vl';i'VlI:IJ'WIPl'Vl 4 Vl'l11';i'tl'W'Vl:IJf11m'W'O ~'WI:IJ"'~lJl"':IJ'Wl:IJ'W ';i~~lJ 45 IlJ'O';iICJi''W1Pl 

'Vl~'VlI:IJ'WI'i'~ 5 Vl'l11';i"''W~ijf11md''O 1'W1:IJ~~tJl~:IJJ1:U'W ';i~~lJ 55 ItJ'O{I~'W1'1' 
'1 '''1 'JI , .... II) 'JI.... ..: 0 "1 II) 'JI I 

~~tI~:IJ A'I1!l~~l!IPl"'~1Pl1 ~~';ilJ'Ol'111';i'Vlf11'11'W~ A'Wf11';i'Vl~"''O~ !~l!lJ~';i~tI~nmf11';i 

'Vl~",'O~'O'OmrJ'W 5 'lf1~f11';i'Vl~"''O~ (period) l!~"'~'lf1~t'Wnm 21 1'W tJ';i~n'OlJ~1t1';i~tI~tJi'lJ\Pi1 
GlJI QI d9! QI ~ QI QI 

fflPl1 14 1'W l!"'~';i~tI~lmJ'tI'O:IJ'" 7 1'W ';i1:IJ';i~tI~nm'Vl~'I1:IJ~ 105 1'W !lH'WH~f11';i'Vl~",m!l"'~f11';i.. 
d QI I QI .d .d 
!f1lJIPl1'Otll~l!ff~~~~m';il~'Vl 4l!"'~.fl1~'Vl 4 

,d QI ~ 
4.1 f11';i'Vl~"''O~l!lJ~'O'OmlJ'W 2 ';i~tI~ ~~'W 

... I QI QI • • ?I' q CJJ QI Jld 9J QI

4.1.1 ';i~tI~lJ';ilJIPl1 (adaptation penod) IlJ'W'lf1~ mffIPl1:IJfl11:IJ~'WlfltlnlJff.fl1~ 

f11';i'Vl~"''O~ l!"'~'Ol'111';iri'O'W1"'1~f11';i'Vl~"''O~'iJ~~loff';i~tI~nm14 1'W illf11';i~:IJl!~~'Vl~"''O~lPll:IJ 
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Uf"I'W rnm ~Hl fl~U'U 'U 5x5 ~m1~Hn~'W 1~t1u'W~u~~~'fi1flv1'W fl'j ~<U~l~EJ1 ij'jHfll'l11'j'l1 EJ1'UflV'4 ... ... ., ., . 
fJ} j/ v 0' j/ q QI GJ fJ}d 0 ~ CiJ fJ} ll] 'JIQI QI 

~1'U'I1'U1 'j1~fll'l11':i'tl'WU~~'j1~'W1flEJm'Uiunen 'il~ t'l1:lJ'U1~:lJ~~fl~nm ~'I1U'W~ ~~'j'Ufll'l11':i1'W... 
t~ .e:. .e:. j} jI.e:.dQl 9J oC:\ 

~~ 2 flH nn 08.00 unrm U~~ 16.00 'U1Wflll~EJ1'11fll'l11'j'tl'UfI~ltl'W1~~U'I1~1'W,h:lJ1W2 
q 

... I rI d rI : QI QI CiJ jI d d I 0 QI ... loC:\ d 
ru m lC))''U ~'tIfl~'W I'll 'Ufl~ 1 U~~ ~ 'I1fll'l11'j '11 EJ1'UUU'Ul~ :lJ'YI'}J flfl'1:lJ'YI ~~ fl~ mms1~ lJ 'j:lJ1Wfll'l11'j 'YI 

"" 11) ~ I "" . 'I I "i':" d'l ~ d "l 'I 'QI 

. fl'U t~flEJ1~flff'j~ (voluntary feed intake) ~'WU~~~1'W t~EJ'll'~fll'l11'j'YI ~'11 U~~fll'l11'j'YIm~fl ~'U'll'1~ 

l,*1't1fl~1'Wtl~i11 

(experi . ) ~I d ~ '1~4.1.2 'j~EJ~fll'j'YI~~fl'l experunental penod llJ'W'j~t1~lfl'U'tIfl1J~~'ll''j~EJ~nm 7 

QI "i QI 0' I I 11) ~ 'I ~ 11) ~QI QI 

1'W ~~t1ff~1'Y1~~fl'lfl~'U'WflH'YI~~fl'l'l11fll'jEJflEJ t~ (metabolism cages) mu'W~ ~~'j'Ufl1m'j1'W~~ 

:; "l "" "" ~ ~ "" d QI ~ "" o'd 0' 
2 m'l flfl 08.00 'W1Wfll U~~ 16.00 'W1Wfll 1'11fll'l11'j'tl'WfI~ltl'W1~Qu'l1'11'W11'j:lJ1W 2 l11fl'jlC))''W~ 

., .., 
o QI QI 'I ~ 0=1 _ I 0' d 0' _I"" "" 11) ~ QI 'I' 

'tIfl'l'W1'11'Wfl~1 U~~ ~'I1fll'l11'j'l1EJ1'Ul'WEJ'I90 llJfl'jlC))''W~'tIfl'llJnI1Wfll'jfl'Wt~'YI'I'I1:lJ~ ~'W'll'1~ 

11 1'U 'fi1l~ fl1 M'~~ 1n'W fl1'111'j'l1:lJ~ 1 ~ EJ 1 'W'If1'1 2 1'WLL'j fl Y11fll'j11 1'U 'fi1~~ 11M'~'Wl fI ml'Ufl 1'1 

'YI~~fl'lU~~1'W'If1'1 5 1'W ~~l1'1t1Y11fll'jl~m)1flti1'1fllm'j 1J~ U~~t1ffff11~ ~~~flf;'W 5 1'W U~~Y11 
d QI , ct CiJ Goo' jI 

ms Lfl'U'tIfl'lm~1'il1flm~l'W1~tl:lJ'W(rumen fluid) U~~~ 1fltl1'1l~fl~ ~ 'W1'W~~'YI1t1't1fl'lfll 'j'YI~~ fl'l 

. 
"" QIVl1"nnl 4 Uf"I'Wf"I'Ifll'j'YI~~fl'l 

u~::'tl~~t:l..:) 
e' 1::[J::rJ~lnl1'tl~~t:l":) 

1 2 3 4 5 

..... 
'.i::V:::i1 1 

... 
'.i:::V:::i1 2 

... 
'.i:::V::i1 3 

... 
'.i:::V:::i1 4 

..; 
'.i:::V:::i1 5 

A 

B 

D 

c 

E 

B
 

A
 

c 

E 

D 

E 

D 

A 

B 

c 

D 

c 

E 

A 

B 

c 

E 

B 

D 

A 

QJ QI ~ .c::I cfd 0 Go' 

flmmfl~: t:lfifl'.i.f11fllt:l'lfiqfl A, B, C, D ll~:::E i'It:lt:llm'.ii1~~t:l'li1'.ii111J'UI'li1 1,2, 3, 411~:::5 I'Il1J~l~'lJ 

.'
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1-14 15-16 17-20 21 

I. .1. •1. .1. •t t t t 
tl...... ~ ...

1~~~ 1tlg)1 ~n1~'U~ Intl'U6~mtll'llln~~~~U~tl~1'~n1~Ml Iflmnm1" \ltl " 
.; , ~ ... 
1~~1 mrueu ~ IItldhnJl1:: m~I~1~11'lJ~lItl~ 

" "l 
Ifltlltl6~ 

J d Q,I I q I mnn 4 ':i:l:tJ:l:'YI~HHl-:lU~:l:f11·Hf1UI'I1m.l1-:1 ~ 'U':i:l:'H1l-:1f11':i'YII'I~tl-:l 

d ... I d :lI 
4.2 f11':itnUI'I1tltJl-:1U~:l:f11':itf1U'Utl~~ 

d ... I "I"" "" lIJ:lI
4.2.1 f11':itf1UI'I1tltJl-:1tll'Hl':i uaemnrurnmurusnu ~I'I 

d Q,I I 0 d QI , C) I 

4.2.1.1 f11':itnUI'I1tltll-:ltll'H1':i'YI1f11':itnUI'I1tltJl-:1tll'H1':i'H tJ1U ~ 'UUI'I':i:l:tJ:l: 
tJ • 

f11':i'YII'I~tl-:lU~:l:19i'1tldl-:1tll'H1':i.u''U 'VJf1COj f11-:1iiVllf11':il'lff:IJtll'H l':i 1I'1tJuu-:ltltlmrJ'U 2 ff1'UCOj ~:l: 500 

... ... '"tJ 

f1':i:IJI'I-:I'U 
I I JI , 

ff1'Uii 1 oM-:ltAl'HUmt~:l:tAl:IJltlUiitlWfliJ 100 tl-:lf1Wlf~tCMtJff trJ'Unm. .. 
.:, 'i "" .1 0' do'... :lI 0 .1'" .1"" d'l :lI... 0'""

24-48 'lf1 ~:IJ-:I t'VW'H1tUtl':ittlf'UI'I'Utl-:l1I'1QU'H-:lU~:l:'Ul:1J1U':iUU':i:IJ1Wtll'H1':i'YI t'HffI'l1f1'U 

ff1'U~ 2 tAl1UtlU~~W'H.fJiJ 60 tl-:lf1lttlf~tCM[Jff trJ'Unm 72i11:IJ-:I H~1 
o 11)' ~ .t:::ll A 0 1I).t:::ll tI rI 4C:I 

'Ul 1UUI'II'I1'UI'I:l:Uf1H'U'U11'1 1 :IJ~~t:IJI'I':i t'VW'Ul 1U1tml:l:'Htl-:lflU':i:l:f1tlU'YI1-:1tfl:IJ 

... "'I "I"" "" lIJ:lI :lI:lI :lI 'i 0

4.2.1.2 U'U'YIf1u':i:lJ1Wf11':if1'U ~1'I'Utl-:l'HqjlU'H-:lU~:l:tll'H 1':i'U'U ~I'I tJ'YIlf11':i 
• JI I I 

oM-:ltAl'HUf1 U~:l:U'UVif1U1:1J1W tll'Hl ':iii t ,rU~:l:tll'Hl':iiit'Hi1tl 'l'U1'Uf11'1 1lJ U~1tAl:1J1f1l'U1WU1:1J1W 

"" l1J:lI9 I ...

f11':if1'U 11'1 ~'UUI'I~:l:1'U 

, d Q,1 , 

4.2.2 f11':iff:IJtf1UI'I1tltJl-:1:IJ~. '" 
, JI , JJ 

oM-:lU~:l:u'UVif1tA l'HUf1:IJ~ii.uUtltlf1:1J1l1-:1'H:lJ1'I t 'UUI'i~:l:1'U t'U 'lb-:ltoUlntl'U t ,rtll'H l':i 
'" 

Vllf11':ifl~f1~~'VJf1ff1'U,,rt.u'ln'UH~:l:HU-:ltltlm1J'U 2 ff1'U fltl 

I d1d.1 ... 0 lIJ.1 'I v d '" ~I .:, 'i "" 
ff1'U'YI 1 ~:lJtnUU':i:l::IJ1W 100 f1':i:IJ in iueu ~'U~tlU'YI 100 tl-:lf1lttlf~ttlftJff ruunrn 24'lf1 ~:IJ-:I t'VW 

.t:::ll 0' ... 1 tI d o'Q,1 fJJ d QI , q' QI 

1tml:l:'H 'H1tunr ttlf'U1'111'1QH'H-:I'Utl-:l~ ~'YI'UumtJtltlf1:1J1 ~ 'UUI'I~:l: 1'U 

I d , d 111 Y,.I ... 1 rI d rI : ~ C) IQI QI 

ff1'U'YI 2 rnnnu A1u':i:l::IJ1W 5 tUtl':ittlf'UI'I'Utl-:l'Ul'H'Uf1:IJ~'YI-:1'H:lJ1'I ~'UUI'I~:l:1'U. ..
 
• • tJ 

tAl1UtlUiitlW'HfliJ 60 tl-:lf1lttlf~tCMtJff 'Ul'U 72 oM11:IJ-:I U~:l:t~utfftl-:l1i' VlWM'UU'il'UmU 51'U tAl. .. . 
~ rJJ rJJ QI old d ~ 0' d ", 0 I

~~'YI-:1'H:lJI'I:IJ1fl~f1 'l'Ht'Ulf1'U 'YIlf11':i~:lJtnUtlf1flHU':i:l::IJ1W 10 tUtl':iltlf'Ul'I 'U11UUl'Il'Il'UI'I:l:Hf1H 

.t:::ll .t:::ll ~ 0 1ll ...1.t:::ll 0' 0' do' I 1IJ rJJ 
'U'Ull'1 1 :IJ~~I:lJI'I':i t'VW'Ul ~U1Ifl':il:l:'H'Hltl-:lflU':i:l:f1tlU'YI1-:1lf1:IJ H~:l:m'U1W'Hlmf11':itJtltJ ~l'Im:IJ 

1~f11':i'Utl-:l Schniederltttt'Flatt (1975) 
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d w , ~ 

4.2.3 nl'Hn'IJIPl'Jfltl1-:JlJ'ff'ff1'J~ 
• >I 

.;; 
-U'UVintJ1:IJ11Pl':ilJ'ff'ff1'J~Vi.u'IJflflnlJ1~-:J'I1:IJ~'IJfl-:JU 'rl ~U~t'l~~'Jt 'UU~t'l~ 1'Ut 'UoM'J-:J 

!~lnfl'Ut,r fll'l11':i 1~tlt~tl-:J'rlm'ff~n~!~:lJm~cMt'lrh1nfl'J1:IJ!~:IJ~'U1 1:IJt'l11 (1 M H 2S04) !~fl t,r 
. . 

~ "'?I _~.... '" lIJ "i' "'l "" "" ",tI
lJ'ff'ff1'J~:IJ'fffl1'rl!lJ'Um~ (pH < 3)lJfl-:Jnu f11':i~ty!'fftl ~ 'U ~1Pl':i! 11 'U!'Ufl-:J 111nnl1m':i:IJ'IJfl-:J~t'l'U 'VI':i tl 

>I • 

(!:IJ'li1, 2533)11~-U'UVintJ1:IJ11Pl':ilJ 'ff'ff1'J~~-:J'I1:IJ~Vi 1~t 'U!!~t'l~ 1'UUt'l~vl1f11':i~:IJ !~'IJ 1 ~tJ':i~:lJ1W 20 

.1 tI oj tI ~ .:: oj lIJ SI'1 SI oj d "" '" .... SI Cl 0 

!lJfl':i!C)f'UIPl'IJfl-:JlJ'ff'ff1'J~'VI-:J'I1:IJ~ !f1'IJ n ~'UIPlW'U'VIflW'I1fl:IJ 4 fl-:Jff1!C)ft'l!C)ftl'ff11'Um'IJ 5 'J'U Ut'l'J11-:J'U1 
'U • 'U 

QI , , QI t QI QI 0 I.c::! ~ tid tI 
lPl'Jfltl1-:JlJ 'ff'ff1'J~'IJfl-:J U'rl~!!IPlt'l~IPl'J'VI-:J 5 'J'U:lJ1':i'J:lJn'U 'VI1f11':i,,!:lJflnflH1J':i~:lJ1W 5 !tJfl':i !C)f'U lPl'IJfl-:J 

II , , 

lJ 'ff'ff1'J~~-:J'I1:IJ~ !~'IJ hi'IJ'J~'rlm'ff~nU1 1ilnoM!! ~-:JVi~w '11 ~ iJ -20 fl-:Jff1!C)ft'l!~tl'ff!-rJfl1!m1~"r'111 

!tJfl1!~'U1Pl1'U llPl':i!l1'U (AOAC, 1990) 

, d QI , 

4.2.4 f11':i-q':IJ !n'IJ IPl 'Jfltl1-:J 'IJ fl-:J!'I1t'l'J111nm~!'rl1~~!:IJ 'U(rumen fluid) 

~:IJ ~'Jmh-:J~Jfl-:J!'I1t'l 'J111 nm~! 'rl1 ~~!:IJ 'U'IJfl-:JffIPl1'V1 ~t'l fl-:J! !~t'l ~ mj:IJ 'VI ~t'l fl-:J nfl 'Ut,r 

fl1'111':i (0 i'J1:IJ-:J) !!t'l~'I1""-:Jt,rfll'l11':i 4 i'J1:IJ-:J l~tlt~ stomach tube ~h:IJn'IJ vacuum pump t'U1'U 

"!~ ~1tl'IJfl-:J ':i~ tl~ 'VI ~t'l fl-:J ~:IJ! ~'IJ tJ1lJ11Pl ':i 100 iJt'l~~1Pl':i U 1:IJ11~ ~1f1 'J1:IJ!rI 'Un':i ~-1'11-:J ~'U Vi 
II 

'11 ""-:J111nU'U UU-:J'lJfl-:J!'I1t'l'J111nm~!'rl1~~!:IJ'U flflmrl'U 2 ""h'U 

ri'J'U~ 1 ~:IJ!~'IJtJ1:IJ11Pl':i 60 iJt'l~~IPl':i iri'IJ'J~'rlm'ff~ntJ1:IJ11Pl':i 100 iJt'l~~IPl':i !~:IJ 

1 1:IJt'l11 H2S04~1'U'J'U 1 iJt'l~~IPl':i~fl'IJfl-:J!'I1t'l'J111nm~!'rl1~~!:IJ'U 10 iJt'l~~IPl':i !~fl'l1~~f11':i 
o "" '" tI SI 0 lIJ • Ii-! d SI oj ' ''' ?I

'VI1-:J1'U'lJfl-:J~t'l'U'VI':itl !!t'l'J'U1 ~lJlJ'U!'I1'Jtl-:J (centrifuge) ~'Jtlfl'J1:IJ!':i'J 3,000 ':ifl'IJlPlfl'U1'V1 nnmrn 15 

'U1Vi !~'IJ!fl1!'i1'rl1~ri'J'U t'ff (supernatant) !~'IJ 1~tJ':i~lJ1W 30iJt'l~~IPl':i i ri'IJ'J~'rlt'l1'ff~m!~'JU1 1il 
oj lIJ SI'1 SI I oj "" '" A 0 lIJ .1"" tI "i' '" lIJ "i'

!n'IJ ~'J ~'UIPl!!'lH!'IJ-:J flW'I1fl:IJ -20 fl-:Jff1!C)ft'l!C)ftl'ff !'rlfl'U1 ~lJ'J!f1':i1~'I1!!fl:IJnnuu- ~'U tlPl':i!l1'U 
'U • 'U 

• II , I 

m~1'IJiJ'UVi':i~!'I1tl~ltl~-:J'I1:IJ~ (total volatile fatty acid, TVFA) !!t'l~m~1'IJiJ'UVi':i~!'I1tl~ltlVi""hrity 

1~un m~Ufl~~n (acetic acid, C2) m~ l'rl':iwflflun (propionic acid, C3) Ut'l~m~UTVl1n (butyric 

. ?I SI
acid, C4) !lJ'UIPl'U 

ri'J'U~ 2 ~:IJ!~'IJtJ1:IJ11Pl':i 1 iJt'lii~IPl':i irit'U'IJ'J~'rlm'ff~n'IJ'U1~ 30 iJt'lii~IPl':i~'IJ':i':i~ 
•• 1 tI "" SI SI .1 tI oj tI 
l"lfl':i:IJ1t'l'U (formalin) !'IJ:IJ'IJ'U 10 !lJfl':i!C)f'U1Pl (10 % fomalin solution in 0.9 % normal saline) 

tJ1:IJ11Pl':i 9 iJt'l~~IPl':i !'IJfhi'l1'!~ln'U u11tJ!~'IJ1~~flW'I1fliJ 4 fl-:Jff1!C)ft'l!~tl'ff !~flU1:IJ11Pl':i'Jl1U'IJ 
• 'U 

t::lto .c:l a' 111 'JI I .c:l .c:l w ~ t::lto.c::! Go'

tJ':i~'lf1m~t'l'U'VI':itli'Um~!'rl1~~!:IJ'U ~~!!n U'lJfI'VI!':itlltJ':illPlC)f'J Ut'l~!'lffl':i11~tl'J'Ii'U1JIPlH (total 

direct count) 1Pl1:IJ1nf11':i'IJfl-:J Galyean (1989) 

d QI I <l!f, 

4.2.5 f11':i!f1'IJI'1'Jfltl1-:J!t'lfl~ 

oj .... , "'l I '1 SI .:, "i' .... '1 SI .:, "i' '1 .... 
!n'IJIPl'Jfltl1-:J!t'lfl~nfl'U ~'I1fl1'111':i (0 'If'J t:IJ-:J) Ut'l~'I1t'l-:J ~'I1fl1'111':i 4 'If'J ~:IJ-:J ~'U'J'U 

9J d 9J 9J <l!I 0 GI '.e::t. I d I <l!I I d
-q'~'VI1tl'IJfl-:Jf11':i!f1'IJ'lJfl1.dt'l 111m'ff'U!t'lfl~~1 ~'I1ty'IJ':i!'JWflfl (jugular vain) !!'IJ-:J!tJ'U 3 'ff'J'U f1fl 'ff'J'U'VI 
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d ~ ~ ~~ ~ 0 ~ 0' rJJ rJJ .c::l 1Jl,. GJ.r:!:l , d 
1 An'UtJ'jm\Ol'j 3 lJ(l(l(l\Ol'j A'rltl'U1m1Afl'j1:::'VI'VI1fl1nU'UlJ'U'U'Utl-:.l~A'j£.1- &'U !\Ol'j A'iI'U &'UA(ltl~ ff1'U'VI 2 

t~'UtJ1m\Ol'j 2 fl(li1i1\Ol'j ti4tlihm1Afl'j1:::,,;'tJ1m\Ol'jt~~At1tl~U~-:.Ifl~U,J'U (pack cell volumn, PCV) 

, .d d ...I~ ~ ~~ ci 0 ~ 0' rJJ 'j) ,. GJ .r:!:l 
U(l:::ff1'U'VI 3 An'UlJUJ1\Ol'j 1 lJ(l(l(l\Ol'j A'rltl'U1m1Afl'j1:::'VI'VI1fl11lJA'UlJ'U'U'Utl-:.lnt} &flff &'UA(ltl~ 

• v v 

'Y11mr cM-:.I iJ 1'VI Unff\Ol1'V1 ~ (l tl-:.l3 fl 1-:.11'UU~(l::: 'lf1-:.1 ms 'VI ~(l tl-:.l fltl rltl'U A~H1 'U 
v 

'VI~(ltl-:.l ml-:.l'il1ntJ1'Uff\Ol1 U(l:::'VI~-:.I 'il1nff'Uff~f11'j'VI~mN 1'UU~(l:::'lf1-:.1f11'j'VI~(ltl-:.l'Y11f11'j 'iI~,j'UVi n•• , v 

AVitl~ f11 'j AtJ~ uuutJ(l-:.lU111 unIPi1'Utl-:.lff\Ol1'V1~(ltl-:.l 

4.2.7 f11'ji'l1'U 1W111fflJtJ'j :::ff'Vl'lif11'j rJtltl1~'Utl-:.l ifl'lf'U :::tJ1mtJ1mW ifl'lf'U:::~ 

1~1'U(digestible nutrient intake)ifl'lf'U:::~rJtltl1~'j1lJ (total digestible nutrient, TDN)U(l::: fflJlOJ(l 
v 

'Utl-:.l1'U i\Ol'jt'il'U i~t11,*~\OlHi-:.lij 

X 100 

".
 

TDN DCP + DCF + DNFE + (2.25 x DEE) 

DCP 

DDF Agtllt1'j1lJ~rJtltl1~(AtJtl1A~'UIPi') 

DNFE 
lI) 'i •.1 0' .,I I lI)!J/ • 1 0' d 0' 
!'U &\Ol'jA'iI'Ul"/'jAtlnClfU'VI'jn'VItltltl !~ (AlJtl'jAClf'U\Ol) 

DEE 
lI)... d. lI)!J/ .1 o'd 0' 
&'UlJ'U'j1lJ'VItltltl &~ (AlJtl'jAClf'U\Ol) 

tf'lJ~~'ulg)',ml'u (fl~'lJ/1U) 

= tJ1mW1'Ui\Ol'jA'iI'U~ff\Ol1n'U (n1W1'U)- (tJ1mw1'Ui\Ol'jA'iI'Ul'U~(l 

(n1lJ/1'U) + tJ1mw1'Ui\Ol'jA'iI'U1'Uilffff11:::(n1W1'U» 
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"" .I .I_I ~ v _I"" ""'" 
5. fl"~"'J!fl~1~'t'it>~fl'U~~flt>'lJ't11~!fnJ !U't'it>~'U{)'lJVlfll~ 

.. 
"" "".1 "" 'JI 'JI 'JI liJ 'JI I ... 

fl111~fl11~'I1tl~flu1~fltl'U'VlH~fl:IJ'lJtl~'I1qjl~m~tll'l1U'IJ'U ml~~'1 ~\PIHfl 1\P1Q­

'JI "" ""... 'i "" liJ... dt 'JI 'i 'I 'JI""""
!!'11~ tl'U'Vl1t11\P1Q ~U1\P1'U11:IJ ~'IJ:IJ'U11:IJ Wtlitl11:IJ uneun ~\PIti !'lfTfi Proximate analysis (AOAC, 

1990) ffl'111''Ufll11~m1~,.fI'lt!W1HHl' iifll'UIC)j'''~ lm1' H,,~iiflij'U ~\PI!!U"~\PI1:IJ111fl11'IJtl~ Goering 

!!"~Van Soest (1970) fll11~ml~,.f!!tl:IJl:IJ~ijtl-1'U l\P11~1l'Ui'U'lJtl~m"1 i'Um~I'V'l1~11:IJ'U l\P1t1fll1 . 
fl~'U \PIl:IJ111fl11'IJtl~ Bermnerunz Keeney (1965) 

fll11~~11~,.fm\PI1 'IJ~'U ~1~m tI~lt1 i 'U'IJ tl~m "11l1flfl1~1'V'l1~11:IJ'U ri~~1tl~H 

11~ 11~ ,.f~'U1il 'Vl,ftl~U B'IJ~ fl11flm~ (U1~~ 'Vlff1ne) ~ln\PI 'l'1'IJ 1'1'~'IJ "1 ih ~fl tl'l11\P1 i m1J ~~ 'I11\P1 

'i 'I 'JI ... " 
'I'~'IJm ~\PIti ~'lf Gas Chromatography Agilent 6890n ~tl":IJ'U DB-FFAP 'IJ'Ul\P1t1l130 1:IJ\PI1 

~~'U~1~'U6flm~ 0.25 il"ii~:IJ\PI1 'I1'Ul 0.25 1:IJ lm~:IJ\PI1 l\P1t1~\PIIIU,,~111flU1~ml~,.f\PI1:IJ111'IJtl~ 

Josefa~m~mu~ (1999) 

0'" "" " ... "" liJ 'i 'I <!I. I"" '" <!I
'l'1'111'Ufl111~ml~'I1'1111~\PI'U~~1t1- ~ 'U ~\PI1 ~1l'U !'U m~ Hm"tl\PI u1:1J1\P1 1~:IJ\PII"tl\PI-

1I\PI~V\PIII'll'U ~~"~1~~'Ufl~ l~'I'i'Uliltl\PI ri~~1tl~1~1~ml~,.f~~iiijfl'l11\P1 i m1J!!~'U th~fltl'l11\P1 i m1J 
QI Q,I t~ '=::to tI Q,I.c:s ~ !i1.e::t..c:s
1l~'I11\P1 'I'~'IJm l\P1t1'Vl~'Ufl111~m1~'I1'11l1~\PI'Um1t1- 1'Ul\P1111l'Ui'Um~lIm"tl\PI i'lfTfifll1 Urea two ..., 
steps enzymatic colorimetric test l\P1t1i,*'W1t11ff11~1l1U Urea Liquicolor'IJtl~'U1il'VlDiagnostic 

.1 ... " ... ... "" " 'JI 'JI 'i 'I <!I 'I 'JI""""U1~~ 'Vlff'l''I1 'V'l'U 'Ii '1'1 'Ii 11W1jWtl1:IJ'U ms 11~ 11~ '11 ~11:IJI'IJ:IJ 'IJ'U 'IJtl~ fl~ !~ 'I' ~ 'U~" tl \PI ~ 'lf1'Ii GOD­., 
PAPmethod l\P1t1i,*'Wlt11ffl~~1l1U Glucose Liquicolor 'IJtl~'U1il'Vl Human U1~I'Vlff'l''I1vr'Ui' 

'l'11i11 Wl' j ttl tl 1 ~'U ri1 'U fl1 11 I~ 11~,.f U1:IJ1\PI 1 I~ \PI Iiltl \PI II\PI ~ V\PI H'll'U i '*111 fl1 1 Centrifuge 

(Heamatocrit 24) 

~ J iI ~~ 

6. fll~"J&fl~l~'t'i'Ut>\!~'t1l~tTtlVI 

o 'JI J"" ..,; "" \IJ 'JI ... .1 "" d , liJ 'JI 'i 
'U1'IJtl~m 1:1J1Wtll'l111'Vlfl'U !\PI 'I':lJu1~'I''Vl'Iifl11t1tltl ~\PI'lJtl~ !fl'lf'U~ 'I':lJI'J"­

1'U1\PI 1111 'U 1~~U!tl:IJ l:IJ~ijtl-1'U l\P111'i)'U Im~m\PI 1'IJ~'U~1~mtl~lt1i 'U'lJtl~lmn i 'Um~~'V'l1~1~:IJ'U.. 
o • 1 "" "" "'I ... "" liJ 'i 'I <!I • I"" '" <!I
1l1'U1'UU1~'lf1m~"'U'Vl1t1 ~'Um~~'V'l1~1~:IJ'U ~~"~1~\PI'U~~1t1- ~'U !\PI1~1l'U !'U~"tl\PI u1:IJ1\P11~:IJ\PI~"tl\PI-

... I 'JI 'JI 'i 'I <!I "" " .1 .1
!!\PI~ tl\PI II'U 'U II"~~11:IJ ~'IJ :IJ'IJ'U 'IJ tl~ fl~ !~ 'I' ~ 'UI" tl\PI :IJ111~11 ~'11 ~11:IJII u1u11'U (analysis of 

variance) m:IJ!!I'l'Ufll1'Vl\PI"tl~!!'U'U 5 X 5 ~\PI1''I'''1~'U !!"~~U~tI'UlVitl'U~lm~tll\P1t1111 Duncan's 
q 

New Multiple Range Test (Steel and Tome, 1981) 1I,,~1~m1~,.f~~'U1 1,r:IJfll1\P1tl'U'I''Utl~1l1fl 

~1~11~tI'lJtl~'Vl~'Vl~:IJ'UlPi'l\P1f.1111 Orthogonal polynomial 




