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ABSTRACT

This research aims to study the effects of different levels of soybean meal (SBM)
supplemented with sago palm pith (SPP) on nutrient utilization and rumen ecology of Thai
indigenous cattle. Four ruminally fistulated Thai indigenous bulls, with an average body weight
(BW) of 299+14 kg were arranged in a 4 x 4 Latin square design. Plicatulum hay was offered ad
libitum. The concentrate treatments were composed of SPP at 0.75%BW with 4 different levels of
SBM: 0.25, 0.50, 0.75 and 1.0%BW. The total dry matter intake (DMI) and total organic matter
intake (OMI) of cattle supplemented with SBM at 0.75% BW were significantly higher (P<0.05)
than the cattle supplemented with SBM at 0.25%BW. In addition, the DMI and OMI linearly
increased (P=0.04) while the OMI quadratically increased (P=0.04) when the levels of SBM in
the concentrate increased. Total crude protein intake (CPI) of cattle supplemented with SBM at
0.75 and 1.00%BW were significantly higher (P<0.05) than those of cattle supplemented with
SBM at 0.25 and 0.50%BW.

Digestibility coefficients of CP of cattle supplemented with SBM at 0.50, 0.75
and 1.00 %BW were significantly higher (P<0.05) than those of cattle supplemented with SBM at
0.25%BW. The digestible organic matter intake of cattle supplement with SBM at 0.75%BW
were significantly (P<0.05) higher than those of cattle supplemented with SBM 0.25%BW.
Furthermore, the digestible crude protein intake of cattle supplemented with SBM at 0.75 and
1.0%BW were significantly (P<0.05) higher than those of cattle supplemented with SBM 0.25
and 0.50 %BW.

The amount of total nitrogen intake of cattle supplemented with SBM at 0.75
and 1.00%BW were significantly (P<0.05) higher than those of cattle supplemented with SBM at

0.25 and 0.50%BW. The amount of total nitrogen excretion of cattle supplement with SBM at



(8)

0.50, 0.75 and 1.00%BW were significantly (P<0.05) higher than those of cattle supplemented
with SBM at 0.25%BW. Nitrogen balances of cattle supplemented with SBM at 0.75 and
1.00%BW were significantly (P<0.05) higher than those of cattle supplemented with SBM at
0.25%BW.

Ruminal pH, temperature, volatile fatty acid concentration in rumen fluid of all
groups were not significantly different among treatments (P>0.05). Ammonia nitrogen
concentrations of cattle supplemented with SBM at 0.75 and 1.00%BW were significantly
(P<0.05) higher than those of cattle supplemented with SBM at 0.25%BW. Blood urea nitrogen
(BUN) concentration of cattle supplemented with SBM at 0.50, 0.75 and 1.00%BW were higher
than those of cattle supplemented with SBM at 0.25%BW. In addition, microbial population,
including bacteria, protozoa and fungi zoospores in the rumen fluid were not significantly
different among the groups (P>0.05). Therefore, supplementation of SBM at 0.75 %BW as a
protein source with SPP at 0.75 %BW as an energy source resulted in a positive effect on nutrient

utilization and rumen ecology of Thai indigenous cattle given plicatulum hay.
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ATP = adenosine triphosphate (ezd Tudu lnsoala)
BUN = blood urea nitrogen (gﬁﬂ—”luimmuimﬁaﬂ)
A
CF = crude fiber (B0 1o59%)
4
CcV = coefficient of variation (FuUszanFvesnNuulsdsin)
DCF —  digestible crude fiber (i80 o511 08 1d)
DCP = digestible crude protein (Iﬂiauﬂuﬁﬂ'@ﬂm})
. . @ A Y
DE = digestible energy (Waanundes'ld)
DIP = degradable intake protein (Iﬂiauﬁﬁﬂjﬂﬂﬂﬂm}mﬂmwﬁ)
DM = dry matter (i’ﬂquﬁ’q)
DNFE —  digestible nitrogen free extract (11 IasnuFondunsnndos'’la)
EE —  ether extract (JU3i1323)
L = linear (1 TUMIABVAUDINNAUNTEVDINI N UALVUIFUATI)
ME = metabolizable energy (wé’wmﬁi%’ﬂsﬂwﬂﬁ’)
NH,-N = ammonia-nitrogen (o Tudie-TuTasou)
{ [I~1

NSC = non-structural carbohydrate (mﬁﬂammﬁ“lu L‘]J‘L!Iﬂﬂﬁ’%jﬁ)
NPN = non-protein nitrogen (luTasunluls Ty sauuﬁ')
NFE = nitrogen free extract (lluI@SL%uW%L@ﬂ“]?Lmiﬂ)

< = [ 1
PCV = pack cell volume Wsunesiiaaeauaioauiu)

. ] N >~ = J Y o w

Q = quadratic (112 THUMTADVAUDINNANRATVOINI NN UALUY TAINEIT04)
RUP = rumen undegradable protein (T1sAud lugndesaaslunszimzgum)
SC —  structural carbohydrate (M35 10 TaasaniluTaseada)
SEM = standard error of the mean (A1AUADIANADUNIATTIUVDIAUNAY)

TDN = total digestible nutrient (Tmuzﬁ&i@a"lﬁ’sm)
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L= Linear, Q = Quadratic
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Aa AaAAa 1 9 [ Y ] 1 1
vansnluveamalnnnszmzguunonne1ms tasnalions 4 42 1ue 081123 8.65 -
S 3 4 o w 1 { a =Y ] ]

10.33 1182 9.60 - 10.46 11J031FUA MUAIAY 1AZANRAIVOINIATININOY1UFIL 9.06 - 10.45
P 1 ' o Aaa [ ] A < A o 1
osirud a4 lunana19anuN19ana (P>0.05) uaadliifiug mM5asuNINMaBITEAUA1N

1 [ d' o Y = 1 a [} d‘ 1
swnuweludduag lulinanemswaansa luiuiszmenelunszmz g
ANSVTAFIUUDINTAUDFANADATA INTNDD NN 1 UUDUHAIINNTLINY
[ )] [ Y ] 1 1 s 3 4
Juunau eI uazradlneIms 4 ¥ 1ua ogluyid 3.98 - 4.57 uag 3.75 - 4.72 1lodmud
AUAIAY 1A ANURAVVDITATIUVBINTALDTANADNTA INTNODUN 1UUDIUHAINIANTLINIL
[ [ Jd I 4 ] 1 [ an g‘; dy 1 d' [ 1
giuu ogTue9 3.85 - 439 iodidua lunana1enunedda (P>0.05) N9t AundsvesdadIy
Aaa 1 a A ° A Yo M A P-4
YpansaLeFAnaonsa Insnooinanasmgaiio Ialasuninaunaes 0.50 1esiFudves
H o o 2.2 A Yo 3 A P o v o
Mniina? vazmiivwie Ia'ldsun1nourand 075 uaz 1.00 1osiFuauestiiming)

(Quadratic, P=0.0026) &4 Van Soest (1994) NA1371 FATIUVBINTALBFANABDATA INTHDBUN
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A o ' A 3 o @ Aa A A a0 A a £ = ]
NANVSHISNUDNITINUNDNAIITU LWTWfnﬁWaﬂﬂﬁﬂiw3W@ﬂuﬂ%$quullﬂﬁwlﬂulﬂﬂﬂlu %Qﬁh’i

a A 1% 1 @ o 4 aa
ﬂﬁgﬁﬂ'ﬁﬂ'lwsllﬂ\iwaﬂﬂ']uQ\?ﬂj'] Gluﬂ']\‘]ﬁﬁ\‘]ﬂusﬁl'lufslj']ﬁﬂ’]ﬁﬁ\uﬂﬁ'lgﬁﬂﬁﬂllﬂcﬁﬁﬂllagﬂﬁﬂ
A Aa ' = o A

< a0 A a X 2 g 2 A
VINTNUINNINICULUNTUINUDAUVUNIN clfmJumiqﬂgmawawmmmuuaﬂmummmm

FouUNINANNNTLUIUMINND (WD, 2533)

d‘ Yy 9 v A 1 é’ A
139N 13 ﬂ']']iJlfll1J"’UuGUfNﬂ'iﬂVI,GUlJuﬂﬁglﬁﬂQWﬂiuﬂl@\ilﬁaﬂﬂWﬂﬂﬁ$LW1$§L3J1JGUENIﬂWHL3JfN-
{ @ a o a d o s 2 4
Tnomagn 1d5unghwananygauuia @S udrede ludduag 0.75 nloSisudves

E4 Y 1
HINUNN uazmﬂmmﬁmimumm

Y < A 2 v W
. . FTAUMNDAKADY (% HIMUNAD) Contrast P-valuc
ﬂiﬂ“l"lluuﬂis‘ﬁl‘ﬂﬂ\ﬂﬂ SEM

0.25 0.50 0.75 1.00 L Q

nsaluiuiszmenenvua (Naalua/ans)

0 2 Iuenouliorms 78.06 70.91 84.50 83.97 9.392 0.484 0.736
4 2 Tuand el s 11538 9950 11023  94.77 11.577 0.362 0.986
AN 96.72 8520 9736  89.37 8.767 0.809 0.847

aa s o A VY
NIAUDBAN (!1]ﬂilclﬂqlﬂﬁll'ﬂQﬂiﬂulslluu‘ﬂigﬁ’iﬂ\ﬂﬂﬂﬂﬂﬂﬂ)

0 %1 Tuanoulie s 73.35 71.93 73.60  73.60 1.465 0.534 0.858
4 7 Tuandaliems 70.86 7086 7090  71.98 1.551 0.644 0.740
ALY 71.93 7140 7225 72.79 1.390 0.324 0.740

a a ¢ = 4 o A v o
ﬂiﬂiWiW@i’)uﬂ (!ﬂﬂi!”ﬂuﬂ”ﬂﬂﬂﬂiﬂ"lslllll!"ﬂigl‘ﬁﬂﬂ'lﬂﬂﬂ‘ﬁuﬂ)

0 2 Tus noul¥orns 16.32 18.19 17.76 16.58 2551 0.900 0.391
4 92103 vidaliems 19.53 18.87 19.62 16.95 1.506 0.339 0.528
AN 18.15 18.53 18.69 16.76 1.259 0.233 0.287

A aa d s o A VO
NIAVINGD (!‘I.lﬁ)ﬁ!"li‘uﬂsllﬂﬁﬂiﬂnl”llllu"ﬂigl‘ﬁﬂﬁ1ﬂﬂﬂ1’iuﬂ)

0 1 Tue neul¥orms 1033 9.89 8.65 9.82 0.635 0.245 0.179
4 2 Tue nda i s 9.60 10.27 9.87 10.46 0.695 0.511 0.956
ALNY 9.91 10.08 9.26 10.14 0.580 0.881 0.374

nsauadAn : nIalwsieatin

0 42 Tus poul¥orms 457 3.98 4.20 4.49 0.400 0.826 0.449
4 92103 vidaliems 4.26 3.86 3.75 4.72 0.352 0.441 0.099
AunaeY 4.39 3.92 3.97 4.61 0317 0.488 0.026

L= Linear, Q = Quadratic
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a A
gaun3dlunszimnz

o S o J dy
Suuuanise 1sTadn uazgloalosveuresilunssimizguuves

- { o a v a d ° -4
Tanuidlos Inemsdn 185 v mauanyanude wsudebe ludduaig 0.75 nfesisuaves

Yning taymMnd M aeITE AU LaaasIns1ad 14 WU Suunuafisenanualy
nszmzguvealana 4 ngu fia 0 uaz 4 2 Tuandaliermseglugae 1.61 - 2.18 x 10"
WAz 142 - 149 x 10" 1radaefinaans muddy Tnsrundovessannuaiidenanua og
Tug29 155 1.84 x 10" iadaeiadans ¥ liuand19funeada (P>0.05) Mnran1snaasa

1 =3

UANRAIVOITIUIULUANITY g9NI1T1IUVDL AUAT (2551)TN31891U 1 TIUIUUDANIT Y

ee ZDe

A YAy Yo Y a 4 v A 9 Yy A
navnalunszimzgmuves Iainuiiounadn Iasuvamauannaunds @S udie011159un
Idigeludgrduaignaunudninavaluszanaieg a1 0,4 s luanaeliernis uaz

v 9
AUNDIVOITIUIULUANTONIHNADY 1UH9 0.63-0.89 x 10, 0.68-0.94 x 10" 1AL 0.66-0.85 x

10 "' 1waddeliadans MUEIAY LAzZgINT MIANEIVEY gUIA (2551) NT189IU T1UI

9
1%

A A YAy Yo Y a < Y o
puafiGensvualunszimizgnuves Ianwiounadn 1asuna mananyanuie saunuy
< A Ay A o Y o ~ ] ) ] ' =
nMNaHaeIaINAIIEe TudduaIgIzaUA1IY N10a1 0, 4 2 Tuara e 1M1 uazaunde
9
YOITIUIUNUANITINIHUADY TUFI 5.83-6.72x 10", 4.62-5.79 x 10" 118 5.58-6.19 x 10"

1 A Aaa o A [ Yo A o A Y
LFaanouanang MuaInl @WLH’EN%1ﬂﬁ@ﬂﬂiﬂ@1ﬁ1§ﬂﬂﬂ1§I‘]JllﬁLﬂﬁ@]ﬂﬂﬂﬂﬁﬁWﬂ]lﬂﬁﬂllaz

v
=S 1

v o A = A A ° ' )

TuTasnundesaarglagrludaarunmuzay Fuuaiizeausoiuraandanuuay

= o o A o 4 ' ]
wou Tulenn e lumsdunsizy 1sau uaziiusuIusad (Kolver ez al.,, 1998) 9814150011
) a A = g’/ dy 1 1 a
Juulszannsuuanizelunszmizguulumsanyingall egluesiand Tag Hungate

~ 1 A A a0 [] 1 10 12 d
(1966) N31801U71 Usznnsveanvanzelunszmzgmuiiaiedluyia 10°-10° radae
A aa 1 a ~ X
1adang 18z Van Soest (1994) 518911471 13291039 UNTI TSN JIUUILTYNAIVAY IAY
ANuaugavesszuuinaInenelunszmzginy Tagegnieldaninzilieendiau

(%

dy v 1 a A dA A a a 9 <3
BN 1FT (2533) 1291 aUNIINUInsIMsIa s Tagalunszmnzgwn douiy
a A A a a P A =\ I 1 ~ 1 3’,
yaumsenannsasyaulaldlugnzidionns wazlinnuilunsa-asimangaumniu
o -7 (<] U g’l 1 1
dmiusulsznns ldsladn lunssmnegmuvealans 4 aguy wudn
a1 0 $a Tuenou 1o 1nis uaz Anan 4 ¥ lueraalie1nns saulszaing Tas Tadgaxiia
] ] d1 A Aaa o w
Entodiniomorphs 8¢ 114533 1.65 — 1.88 x 10° 1ag 1.35 - 1.50 x 10° t5aadoladans auaiay

F9l1ANANAUNEaDa (P>0.05) Tasarnaguess1uinlszns 115 Tndwiia Entodiniomorphs
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9 9
’E]E\Jfll!“lf’N 1.51-1.70x 10° waﬁmuaaam‘lmmmnﬂummam (P>0.05) NMTANYIATIN

31191Y52 105115 Tad 191 a Entodiniomorphs 1n@1A8aAUI1891HYDY auAT (2551)

=

15199711 AURdevaIIUIULIE1ns T3 Tad%iia Entodiniomorphs Tunsemizg e

A A YAy Yo Y a d v A v Y g yA )
TﬂWHLN@QLWﬁN‘ﬂqﬂTIJTTEIJUWWZHL?]‘VIZI.QNLH’TQ mﬁumﬂmmimuwhw@iuamum@‘wmmu

U
y Y
a

[ [ ] [ g Aaa 9 1
A1 Inaualuszaua1en oglusae 1.51-2.34 x 10° iwaaaoNaaans 91931 Russell (2002) Na17
7 15 Tad 91 Entodiniomorphs Jutnauazgilsiauanaen ualvuymmizdiuniives
o A Y a A @ a dy a A g 9 1
a9 e 1¥lunsauevsuazaaou 14 Tds Tagwiativeunuervisnduuilauinnii
H a g 1 A Yy v ! ' ' J
Wmanazuyiandwisndesteleldianszuiunisgesaalsers luduysol
[ Y
Wensansmaulszang s Tadawila Holotrich Tunszmizgmuvealani 4 ngu wumn
~ o [ Y 1 A U a . A o 1
a1 0, 4 ¥ Tuaraalne s uazaundevedlls lagaiia Holotrich Ui 1miuilsemnsog
11929 021 — 0.28 x 10°,0.30 — 0.38 x 10° 1182 0.26 — 0.30 x 10° TUUANAIAUNADA (P>0.05)
o [ o a [ 1 4 4 <
dmsuTldsTadatia Holotrich Hvuialvg) Juu (cilia) Unnquegiouaa naoulna 14157
g < [ @
wazldinaatumaandsany (Russell, 2002)
o U gIJ g).l 1 1
ulszsing 1s Tagamanualunszmnzguvealana 4 - agy wudn
a1 0 ¥ Tuaneulieing 4 s Tuaviaalioms uaz aundsvossiuiulszying lus Tag
gJJ 1 1 1 A aa
Nanuaeg 1159 1.98 — 2.09 x 10°, 1.69 — 2.12 x 10° az 1.86 — 2.11 x 10° iyaanelanans
o [} 1 1 [} AaAa t‘ﬂ S Y A (% a
aud1ay  luuana1anuniaana (P>0.05) ¥aa1lndifesnusigauved aual (2551)
~ [ [ A ° o g}/ dy A 1 [}
N51891191 AundsvesnuIulszsns Ts TagamanualuTanuiosodlure 1.45 - 2.39 x
6 d A aa d‘ = 1 1 d' o
10°  waaaeNadans  luvazi guia (2551) 91891491 AURABV0ITIUINYTTBINg
o & A 1 ' 6 J1_ a aa 1 <
TdsTagananualuTanuiiosoglusie 525 — 626 x 10° isadasiiaaans og13 lanaw
1 { o Y 3’, e (] 1 a Y = 4
Anndevest uIulszans ldsTagalumsanuiniell eglusaeilnd deandoeny 1501
= ' ! o ! ' = 6 JI1 A aa
(2548) Nna1 Ysemnsvealils ladr lunszmzgmuegluegig 0 89 10" wadneiaanns
1 o 4 &’ 3‘, 1 [ d'
druduug leaesveadesilunssmizgmuvelani 4 ngu wu Nan
] [ 9 ] @ ] 1 = o 7 dy
0 W lwanoulneniis 4 93 luanadlne1nis uazaunasveasiuIug loaasvouies

a

1 [ g aa o W
911929 0.73 - 0.82 x 10, 0.50 — 0.56 x 10° 1Az 0.64 — 0.67 x 10’ tyad@oNadans MuaIAy

[ 1 o aa g’; dy ° 14 ¥ o '
luuana1anuneada (p>0.05) minmsanuinsstiisuivug loadoiveudosidinil s1e91u

=

= 1 1 A o 14 dy
VDI gqUIA (2551) NWUN ﬂHﬂﬁEJ"U?N%WH’JHGJJI’E)?(‘]Jf]'i"llﬂﬂl%ﬂi?iﬂﬂi&’lﬁﬂzglhu‘ﬂﬂﬁ
4’4’ A AN Yo 9 a o Y a o A I 3 J g v W
Tﬂwumaw"lmumgmal,mﬂuammuammﬂmmam 0.17 Lﬂﬂil%uﬁﬂl@ﬁu'lﬂuﬂﬁ’)

1 @ 4 o @ v ] 1 1 a aa .
sawnuteludduaigszauaien oglurie 2.02-2.53 x 10° Isadaeiiaaans 1ay Matsui 1az
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1 o oA Yo o Yo 4 &1 42‘
AU (1997) 51891UN ﬁ'ﬂ')“l/lulﬂﬁ‘ufJTVnTH‘(’J'l‘Uiﬂﬂ‘Vnﬁh’i%WHﬁuﬁyiﬂﬁﬂﬂﬁﬂl@\‘llsﬁ@ﬁ?g’!\ﬁlu Iﬂﬂ
I @ @ o Y 14 zil A da{ v 9 o Yo
mmmmmﬂumauumguﬂﬂwﬂaﬁﬂaimmw@ﬁuwmu Glu“lfl'l\iﬁﬁx‘]ﬂuslﬂwﬁ'lﬂﬁﬂ']ﬂlﬂﬁﬂ

9 A dy = o Y o 14 L&l =< = g’/ dy Yo
DINITVUINNYU fJ’mﬁJW@ﬂ’]ﬁh’i%']ujuGyI@ﬁﬂaTU@u%@ﬁ']aﬂaq C]f\flllﬂ’]ﬁﬁﬂ‘]&l’]ﬂﬁqu Iﬂllﬂﬁﬂ

) A A o ¥ o A ' = a =2 A '
ﬂ']ﬂf]'JLWa@\1U,a$Lﬂﬂﬁlua1ﬁuf”ﬂiuﬁ%ﬂUﬂQ’QﬂjWﬂWﬁﬁﬂHWﬂlﬂq qu']a (2551) INUNAND
v

o J X ] < o 4 X = 1
muawﬂaﬁﬂ@ﬁﬂlmweﬁ ’e)fJN"liﬂmaJ ﬂTH'JU%I@?”Jﬂﬁm@QLGH@ﬁWElUﬂWﬁﬁﬂ‘H']ﬂﬁ\‘iu ’E)fJGl.‘L!

U

e

seaulnd (10°— 10° 1vadnoiaaans) (Russell, 2002)

d‘ o ~ A o o dy dy A
AMINNN 14 UIULUANLTY IﬂiIGlGIH Lm$‘q’51’0ﬁ'ﬂ6§ﬂl@ﬁl“b’@iﬂuﬂizmwgLiJ‘LlGU’OQTﬂW‘L!lJJE]{I-

Yy Yo Y A < v A 9 4 o Y s 3 o
"lfnm‘wﬁ@ﬁ"lmuwaunwmmwuamma Lﬁiuﬂﬂﬂlﬁ@ﬂluﬁ1@uﬁ1ﬂ 0.75 !ﬂﬂil%u@]ﬂ]ﬂﬂ

E4 Y 1
HINUNN uazmﬂmmﬁmimumm

Al TEAUNINAUNAD (% WN1inAI) Contrast P-value”
auUNE SEM
0.25 0.50 0.75 1.00 L Q
wuANBEN NG (x 10" 5ad/Naaans)
0 2 Tuenouliorms 1.61 1.95 2.18 2.10 0.293 0.239 0.498
4 ¥ Tuandaliems 1.48 1.46 1.49 1.42 0.061 0.540 0.711
AN 1.55 1.71 1.84 1.76 0.158 0.322 0.486

& ¢
Tsladanaving (x 10° sad/diaaans)

m;j:u Entodiniomorphs

0 1 Tuaneulite s 1.76 1.77 1.65 1.88 0.106 0.592 0.343
4 2 Tuanda It s 1.45 1.39 1.35 1.50 0.135 0.853 0.473
ALY 1.60 1.58 1.51 1.69 0.090 0.644 0.286

ﬂ’ch Holotrich

0 52 Tuanenliems 0.22 0.28 0.27 0.21 0.013 0.838 0.095

4 1 Tuanda ey 0.30 0.30 0.31 0.38 0.038 0.196 0.451

Aunae 0.26 0.29 0.30 0.30 0.026 0.365 0.806
i?ﬂ%\i‘l’iﬂﬂ

0 1 Tuenou e rms 1.98 2.05 1.93 2.10 0.123 0.678 0.713

4 1 Tuandaldems 1.75 1.69 1.82 2.12 0.156 0.124 0.285

Aunde 1.86 1.87 1.88 2.11 0.106 0.164 0.3189

¢ X & ¢
yloatesvesresnisrina (x 10° 1aa/iiaaans)

0 %1 Tuanouliems 0.75 0.73 0.82 0.81 0.040 0.199 0.953
4 97 Tuandaliems 0.56 0.55 0.51 0.50 0.031 0.131 0.908
AunaeY 0.66 0.64 0.67 0.65 0.023 0.871 0.958

L= Linear, Q = Quadratic
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J A
!N!!ﬂﬂﬂvlﬂﬂ1uﬂi$!!ﬁ!ﬂﬂﬂ

& A A A YAy Yo Yy  a &
meua"la1/1iuﬂszuma@ﬂﬂj@ﬂﬂwumm"lmuwawm ATUrYINaAUANNaN-

U 9

A A o P-4 4 o 4 Y
LL“YSTJQ mim%lumﬁ’um@ 0.75 Lﬂmmummumuﬂm uazmﬂmmﬁﬁmzﬂu 0.25, 0.50, 0.75

9 9 =

- ¥ v o ~ A A
uag 1.00 Lﬂ@il%uﬂﬂl@ﬂu'lﬁuﬂﬂ’) me”lﬁ'“lumﬂw 15 FBNITTUINNNIVNUUUDIYLIY-

(Z ~

A 1 AN Yo < A P-4 ¥ @ ~
"luimmualmaeﬂ NWUI Iﬂ‘ﬂulﬂi‘UﬂWﬂﬂ’JLWa@Q 0.75 Lﬂ@ﬁl%uﬂﬂl@ﬁuﬂﬁuﬂﬂ’) HYLsy

A 1 9 A a o 1 Aa ' AN Yo < A
"luimmu“lu!,aaﬂ ﬂﬂuﬂ131ﬁ61ﬁ13 (30.67 UAANTUADLATANT) QQﬂQWTﬂﬂqﬂﬁﬂﬂWﬂﬂﬂlﬁﬁﬂﬂ
J 2 4 H R A A o 1 Aaa ] v o w Aaa
0.25 1S FUAUIUINIUNAD (1433 UAANTUADLATANT) ﬂﬂ?ﬂﬁu&ﬁWﬂiyVﬂﬂﬁﬂ@ (P<0.05)

[ Y ~ & 1 ~ Yo & A S 3 4

Llﬁgﬁﬁﬂiﬁ@1ﬁ1§ﬂ 4 GI)"JT?N NWUN Iﬂ‘ﬂhlﬂﬁ‘llﬂ']ﬂﬂjlﬁaﬂﬁ 0.50, 0.75 uag 1.00 BIRHE LGN
ao) v o Aa A A a Aa o 1 an 1 A
HIUUNAT ngliﬂ—"luimmuslumaﬂ (27.07, 29.03 Qg 27.84 UAANTUADLALANT) Zj\‘]ﬂ'l'ﬂﬂﬂ

@ o < ¥ v o A a o 1 Aaa ] v o w
185unmnaunaes 0.25 wesidudvesimings (17.84 Tadnfuaeindans) eotiiodrny

an U A Yy 9 =) A A Yo a
nann (P<0.05) Lla39“%'@8?]'3']“#’11“‘1]1&511@\1@,!5ﬂ-hlui@ﬁ!ﬁ]ualum@ﬂ"llf]\iiﬂ‘ﬂvlﬂﬁﬂﬂ'ﬁlﬁﬁll

) sl ¥ v o A a o 1
ﬂ'lﬂﬂ')ﬂ’iﬁ’ﬂ\‘] 0.50, 0.75 uaz 1.00 1WosiyuavreIivina (24.67,29.03 1ag 27.84 UaaNITUND

o w

Aaa 1 " Ay Yo < A S I 4 %’ Y
AKANT AUAIAD) Q\iﬂj’]ﬂquﬂhlﬂi‘}Jﬂ']ﬂﬂglﬂaﬂq 0.25 Lﬂaﬁlcﬁu@m@\iu']WUﬂ@'J (16.09

o—

A a o 1 aa Yy 9 ~ = a 49! Y .
HaansuAoBans) lasanududuvesgizo-Tulasnulu@oamuyunuudunse (Linear,
A @ & A A 2 A 1 asd v ' a
P=0.001) tWoszauMnnIraesluemIninIy Tasliamgannanlnaanios (A1lndves
o < o Aa a o 1 aa % A 3 [ =
dailadnde Ao 6 - 27 TadnTUABIATAAT, Swenson, 1977) FINTINVIUVYDITEAVVOIYITo-
A I A A o oA A = o dy A
Tulasaulwdeailunaiiosninmsidainuermis iy Tsauluszauge uenainil 1ile
B ' P ' '
newiisuagze luTasaulugTuah o waz 4 wun mgHe-Tulasnugarulug Ty 4
9 [} d‘ 1 1 9 9 ~ A
A0AAR0INY Manston HazAME (1981) N894 MANMATNTUY0gFe-TuTasouluden
Y v v v 4 Y Y
FUUUNANUIMIT 1 F2 10 uaziugegalus Tuad 3 — 4 naslie s 9l w1 (2533)
] 1 A da! @ =1 = I d' d’ v 7
Na12791 M UveIsZAUYDgEo- lulasnuluden uenvnzdlunaiiosninmsidas
a PR =3 [ 9 v A @ v o [ =\ 9
nuems Ny Tsauluszauguar dslavduiusiussavuen Ty lunszmizgmuaie
[ 9y 9 A J 2’, 1A Yy 9
druanunduvednglaaluwdon wua Iana4 aguilnnuduiuves
ngInaludeaiinngr 0 1 Tus (neulvers) uazinar 4 daluandaslierns ogluria
61.58 - 68.93 1AL 62.33 - 66.55 HaanNTuABIATANT MUAIAD HazlARABDY 119 62.08 -
65.63 HaaNTUABIATANT TULANAINAUNIADA (P>0.05) FIHADINMTANBIANUAUTUUD

9
ng Inaludeaveslans 4 nquilalndifesnu nazeglugialnd Tag Kancko (1980) 3169117

anuuduvesng InaludealaNuswenanuaugavesnasnuluianeeglugia 45 - 75



51

A a o 1 an g 1 v J ¥ ¥

HaansuABIATANT UONINI Fahey 1az Berger (1988) 31891171 ng Iaaludadifeados
Y = A A . J < o

A3°911910N32VIUMING Iat ToUFA (gluconeogenesis) 1szaas 27-54 1lodiua Tasniu

Y Y !

a A A 3 Aa A a a o aa (A
Wudundveang Inalwaealan Taiunaunas 60 taaniudonsans uazil/suung Ind
A & A A 2 & A v q 9 a
lunszuaaoaanadluddTuen 2 vaziinvulug Tuan 3-4 vaslvenins msizdSuaves
a a = g g}/ Y o 4 A & ~
nsalusiootnlunszmiz gy Fatluasasaulumsdunszing Inaiugagalugd Tuan

3 1891101115 (Mahardika ez al., 2000)

A A X YAy Yo Y a 4 9 A gy
319N 15 mem"law“lumamaﬂﬂwumaﬂmﬂmmm"lmuﬁﬂunwmmmuammq [J@IUNY

A o ¥ - ¥ v W J oA o
u,ﬂaiuamum@ 0.75 Lﬂ@iLGﬁuﬁﬂlﬁNu1Wuﬂ@’J HAagNINDANADITSAVA N

v Y
FEAUMNDANADY (% UIMINAI) Contrast P-value"

o A
LlIL!VI‘]J’E]Hlﬁ‘VIGl‘LlLﬁ’EJﬂ SEM
0.25 0.50 0.75 1.00 L Q
gi3e-lulnsuluden (Nadnsuiagans)
0 2 Tuanoulitormig 1433°  2228"  30.67° 25.45°  3.240 0.028 0.089
4 2 Tuanda o ns 17.84°  27.07° 2738 3023 2227 0.009 0.203
ANNAY 16.09°  24.67° 29.03° 27.84°  3.228 0.001 0.044

v Y A
anudnduvenglaalinaen

0 2 Tuaneuliemns 62.65 6230 6893  61.58 3.337 0.827 0.335
4 2 Tuanda 1o g 66.55 6538 6233  62.58 2.420 0.216 0.778
ARdY 64.60  63.84 6563  62.08 2.873 0.531 0.500

=\
YInasuiapeaunioauiy

0 92 Tuaneulie111s 3425 3533 3400 3533 1.684 0.687 0.347
4 97 Tanaa 1o 1wis 3525 3350 33.00 30.67 1.715 0.197 0.966
ARdY 3475 3429 3333 33.00 1.595 0.270 0.867

a,b,c,d ! o v 1 o
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TOTAL 14 63.2782

M519MANUINT 88

CV =14.8967 %

a 4 A Aa Aa s I o,
Nan1suas1IzraNuulsUsaulsuvansatinsn  (esisua) ves
d' < 1 9 dy =}
YOUNAINNNTLNIZIUUN 0 3 T3 (NoulrioIns) veslanuios-
B)d' Yo 9 a 3 Y =y 9 A o 9
Tnamadnlasuvamauanpauuduaiuaroge ludriduaig 0.75

s3I o ¥ v o 1 o o o 1
Lﬂﬂﬁl“ﬂu@]ﬂl@QNTWUﬂﬁﬁ ﬁjuﬂﬂﬂqﬂﬂglﬁa@\1§$ﬂﬂ@1\1"]

SOURCE DF SS MS F

MODEL 9 23.4880 2.6097 1.80"
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