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Abstract

The effect of substitution mustard cake for soy bean meal (SBM) in concentrate with oral
iodine solution application on production performances and plasma thyroid hormones (triiodothyronine
and thyroxine) in growing meat goat was investigated. Thirty-five, 3 months-old male crossbred meat
goats (average BW 10.7 + 0.22 kg) were randomly divided into 7 groups with five animals for each. The
experiment was assigned in 3x2 factorial with one control in CRD. The level of substitution mustard
cake for SBM in concentrate were 50, 75, 100% and oral lodine supplementation were 0 and 0.25 Kl
me/head/day and control was concentrate with 20% SBM as major protein source. All animals were
fed with concentrate at 2 % of BW and Pangola hay was offered ad libitum for 90 days. Result showed
that roughage consumption was not significantly affected by treatments (P>0.05). Without oral iodine
supplementations, more than 50 % mustard cake substitution for SBM were lower concentrate
intake than the control (P>0.05). At each level of mustard cake substitution for SBM, oral iodine
supplementation significantly increased concentrate intake, average daily (P<0.01) and significantly
improved feed conversion ratio (P<0.05) when compared to those fed the same level of mustard cake
but no iodine supplementation. Significantly different average daily and the highest groups were those
fed with 50 and 75 % mustard cake substitution for SBM with oral iodine supplementation. All mustard
treatment groups both with and without iodine supplementation had highly significant lower feed cost
per gain than the control (P<0.01). In addition the results showed that the higher level of mustard
cake substitution for SBM, the lower of plasma free triiodothyronine (FTB). Plasma free thyroxine (FT4)
in all mustard treatment groups both with and without iodine supplementation were significant
lower than the control (P<0.03). Oral iodine supplementation significant increased FT, (P<0.02)
and FT, (P<0.01) when compared to those fed the same level of mustard cake but no iodine
supplementation. It can be concluded that 50% - 75% mustard cake with iodine supplementation be
substituted for SBM in concentrate for growing meat goats and resulted in better performances than
the control.

Keywords : mustard cake, lodine, performances, free triiodothyronine (FTE), free thyroxine (FTq)
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uaz sulfonated oxime FadU side chain fishsfuvilyilouiusvesngladluanvanssiin ngladluiamiile
aanasazlifans thiocyanate, isothiocyanates, nitriles ‘1@ FaduansiviilmAnauduiie uvissiading
vilvidnifuemsanas Vissdamilonivihlidaifoinsualeleu Tnenuilelofiuazidingseslssosdlng
75 active transport N1UN4 sodium-iodine symporter (NIS) %QLﬂuiﬂiauﬁagﬂu basolateral surface U894
wanyRIneulssaen (thyroid epithelial cell) uagans thiocyanate fnalududs NIS Basinud, 2554)
Famuindniifsndesanunsonusengledluanlafinindnilaifeanses Tripathi uaz Mishra (2007) $189u
nseanrundufiwvesngledluandifivssdniamie nsurthludasdin 105 wA) wiu 12 1l
Pattanaik et. al. (2001) Anwinsldninsiansa (Brassica juncea) Wuwvaslusiu 30 wWesiud lugnsons
wngsauiunsiasulelonulusedu 0, 0.050 waz 0.075 un. AefsoTu nuIUSnaemIsfinu msdesldves
Tnvuy uagnsazanlulpaiaulusemeveuns daungunaaedlaifimmuuanatunaadi (°>0.05) uagny
Nszauved sesluulnslelelalvlsiiy (triodothyronine ; T) wazgesluulssendu (thyroxine ; T) uTuegng
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117w 35 ¢ duunzoanilu 7 nau ax 5 91 udazthenaaes Touweines 1 63 wonissieslunsmaaes
(MUNUNITNAABILUU 3 X 2 factorial with one control in CRD) 371U 5 61?’1 TnefviualA

Yoo 1: sedumntfamsafildnaununindamdsddusimsiu 3 3 szdu fe 50, 75 waz 100
wWesdudvasnindundes

¥ 2 : nsenludadeuleloladmalind 2 seu Ao 0 wax 0.25 Hadniudessetu (A
ity 0.025 Wesidus)

Tnefinguauauduunedadowneeomstuiiinindundes 20 Wefdudiduundlusiundn
dulsenevresenIviaaes kagauamslnvusuandlumed 1 ungusaznguaglduovngtu 2 Wesidud
vanhmindsietu LLaﬂﬁmjwLquIﬂa"]LLﬁaﬁmﬁuﬁw%amfwﬁuazmmﬂi’u PNATIATIZARG LAUNSINAN
Tinquita 90.88 % uazlusiiu 10.58 % VOIINQWIN WAZIINNITNUMILITIAUNITIUNUIMAUIEUselew
(ME) vewiguisundnatluwngdaviiiu 8.08 wnzgasdentaniuvesinguins (Tikam et. al, 2010) uag

Watson and Norton (1982) 518911760 wagungdivszansawwiniulunisiu nsges waglduseleatann
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detergent fiber, NDF) wazidelefiliavansluansazarefidunse (acid detergent fiber, ADF) lumeuvis
unslnanfunldganinunzegreiifoddgmeada nouFunsfvteya 1 dawezdsudsuanonaiu
fmeldsunifuomsmaaes svesamaasauiy 90 Tu dUamiaavinevesnisnaasaiiudiegiudaenain
dudensuinuee Wewhwmnuinueetuuleslelelalnlsiudasey (free triodothyronine; FT) uazseiy
IssonTudase (free thyroxine; FT) 1ne738 Enhanced Chemiluminescence Enzyme Immunoassay (CMIA)
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AAEimANuLUIUSTIUNIEDR (Analysis of Variance; ANOVA) TneldiminSudunnasadusulssa
(Co-variance) waziU3suiisumuuAnA@esraaslngds Duncan New’s Multiple Range Test; DMRT.
(Steel and Torrie, 1984)
3. NAN1INAADY

nsAnINSIENTaRSAMALUNINGIMABaTisEaU 50, 75 way 100 wWesius wioliviszau 10,
15 uay 20 Wasldudlugnsomsunesiudumsnsenliasazanslelefumaeuindiszsiu 0 uaz 0.25 Tadnsu
Giaéfwiai“um’%'auLﬁauﬁ’majmmmuﬁﬁsiamnﬂﬁauuﬂawaﬁmﬁﬂﬁ’a wagUTnue v sAnUlFFIn 9T 2

Table 1 Compositions an d nutritive value of experimental diets

Level of mustard cake substitution (%)

Ingredients control

50 75 100
Corn 48 49 50 51.8
Rice bran 17.6 17.5 155 13.5
Mustard cake* - 10 15 20
molasses 5.20 4.00 4.80 4.80
Soy bean meal 20 10 5 0
Oyster shell 2.70 2.70 2.60 2.55
urea - 0.30 0.60 0.80
salt 1 1 1 1
Premix** 5 5 5 5
NHECl 0.50 0.50 0.50 0.50
Total (kg) 100 100 100 100
Nutritive value Crude protein 16.0 16.0 16.0 16.0
ME (winzqasiailansy) 10.66 10.59 1056 1056
Calcium (%) 1.17 1.18 1.16 1.15
Av. Phosphorous (%) 0.57 0.60 0.58 0.57

Remark * Mustard cake consisted of 35.97% crude protein, 26.36% ether extract and 5.43% crude fiber on air
dry basis.
** Supplied per Kg diet : Vitamin A 10,000 IU., D3 2,000 IU., E 10 mg, Cu 10 mg, | 25 mg, Fe 22.5 mg,
Mn 25 mg and Zn 52 mg

dwinEudy nuidriveassidminGusuwemnngumedeiiay 10.7+029 Alansu Felsiunnsng
fumeadd (P>0.05) wandloduganismaaesdl 90 Yu wuhuneihimdndutuunnsetuegeddeddoss
YR (P<0.01) Aonguitfidmiingegaldunndufildsumndanisanaunumndundos 50 wWosdud Taiy
nsnsenleledu usliumnsnsannguitlasunmndiansn 75 wWesidud nsenleledu Ao wihiy 23.6 way 22.6
Alan$u (muddv) nuinguiilésunindfansna 50 uaz 75 linsenlelefiunarlssunindfanisn 100 Wesigus
nsentalefu Tenn1swdgaulalusieainngueiunu Ae wiiv 21.8, 21.0, 21.2 ua 20.5 Alansu aud1diu
(P>0.05) nguitdituiindasngn Ao nauitlésunindfansanaununindamies 100 wWesdus lunsenlelefiu
iy 19.2 Alansu
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Usinaunsiiuewnsvenu wuisesureanslinndfamsanaununindamaes msnsenlelefu uaz
mslinndansnsiniunsentelenu Lifinansynuneusinansiungunulnawiaduensweu (P>0.05)
$2aMAAD3 1-30, 31-60, 61-90 UAE 1-90 TuYBINTNARDY MLANTIST 2

Vsuumsivemnsdu wuinguildsunindansannnguiliaiulelefuuaznguaiuguiiuiinm
msfuldvesmstu liuandnafu (P>0.05) Fsssannguitldduninsfanifaulsiiaiulelefu (P<0.05)
aeaiiTedinlutimnansl-30 Yusaznuiimsnsentleledu fnavhlrusinamsiuldiiatuiuil 1-90 veq
mManaaos winuiwnngulsiunnsisiu Tuiuil 31-60 wag 61-90 AmAITER 2

Vinaunsnuldvesinguits wuidnilésuTnquitsnnitemnaneiuuaremsdu (nfusiadsietu)
wazdinasinquiteiilasy Wemumduesduimbmindnuilifieuusnseiumneada (P>0.05) wae
wuinsnsenleleauluwngldduninsanda fuuliilvdnifuomnannninguitlildsulelefiu (P<0.10)

Usinalsuitldfuanamsvenuuazemsdu wuiunglunguenualésulusiuanevnsveny
mningudusgnaiitedAamneaia (P<0.05) uaguwgnaumuaNnauiildsunntanianaunuiisesu 50 uag
75 WesWusaasunarsiadulelefunaznauilldunmndfamianaunud 100 Wesidudiadulelody 165y
Umnailusiuanamnsiuliiunnsnsdu (P>0.05) Ae agjsywing 68.9-76.6 n3usiadsiotu winuiunengud
Isunnsfam$anaunuil 100 Wesiudliiamilelofuliiulusfuanemstumniingudus egrihiuddry
M9afA (P<0.05) Wity 59.4 n3usiofse Tu Fauansienisnsenleleruiinavinlid@miflssunndfamsanauny
nndwdesseiugs Iesulusiuganinguiililldnsenlelefiu (P<0.05) uazidlowSouiiisunasiuvedlusiui
ungldFunnemaveny warewnstunuiinisnsenlelofudinaviliungldsulusiugetuogneddoddny
M9ediA (P<0.05) druuwgldiuuTinalusiuman fo nquitldfunindfanifamaunud 75 wWedidud lailéu
lelefuwiniu 59.4 nJusiadsodu

Usnamdseuiliusslondld Weiouiivusedundsnuilivsslovildfung [3uanevnsmen
wulifinnausnsnafumeadlunnngumaass (P>0.05) wagnuimdsnuildiuane sty uasndsa
MneWIE T UM TTUTeNE nguT LS UNNTamSanauunIndmdes? 100 Wesidud lainsen
leloruldsundsautiosniingudug (P<0.05) usilsiuandsdunguasuay nguilléuninsiansanauny
mndwdos 100 Wesiudlasuleledu nguiildsunindaninil 50 wWeddusinsenlelediu uaznguiilasy
nndfamdaii 50 Wesidudlinsenlalefiu (P>0.05) uenmnimuinUimnamdnuilivsslondldfunenay
muAs ungnauildsunnsfamsanaununindamdes 50 Wesudfinsenuazlsinsenlelefiu uazunengud
I§3umsiandanaununindauvaes 75 Wesidudiinsenuazhinsenlelofiu liuandrsanngudildsunin
STamsAMALIUNINE A 100 Wesdudlasulelonu Ao SAuviiu 5.98, 6.09, 5.92, 6.33, 6.31 uaz 6.10
wnggasedaredu aua1siu (P>0.05)

Sanmaaigidvla sasnadsuewnsduimings wasduyunsudn
nansldnndanisanaununindamdessiufunisnsenaisararelelefusesnsnisadaivln
Snsmadsuewnaidudntng LAZFUYUNITHAN MAA1TT 3

sasmswigdulasetu nuiisiuneassd 1-30 nguitldsunindandn 50 uaz 75 Wedlius
safunsnsenleledu uaznguilldsunindfanisa 50 Wesidud linsenlelofuiisninnisiaiqiduln
Taiumneinefiu (P>0.05) wazgeninngudue (P<0.05) uenInifmuinguamuamdunguiiinisayiuln
tesnimnnguiilaunindfamsa 50 Weduddanfiunisnsen uarlinsenleledu nguilésunindanse
Ffunisnsenlelediu 75 wWesidud (P<0.05)
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19 31-60 Fu nuinguildiunindfamsn 50 waz 75 Wesidud srmdumsnsenleleduiidniins
WiyAulalsiunnsnefiu (P>0.05) uazgeninngudue (P<0.05) nauiildsunndfamisa 50 wesidud linsen
Telofuuaznguildsunindfamsn 100 Wesidud amfunsnsonleleulsiunnsiefiu (P>0.05) daganingu
Aldsuninitandn 50 wag 75 Wediudlinsenlelefu uaznguaiuau egndlsAmumuinguildunintamsn
100 Wesidust lLinsenlelefiu fnsaiqiduladinimnngu (P<0.05)

29 61-90 Fu wunguitldiuniniandn 50 uay 75 Wesidud Samfumsnsenlelefuwaznauiile
Sumnsfandn 50 Woesidud lainsenlelefiu dsammaaiauivlaliuanseiu (P>0.05) wazganingudue
(P<0.05) nguillduninifamisn 50 wWedldus lainsenlelefiu fidnsnssydulaliunnssiunguitlasu
nndfanidn 100 Wedldud samdunisnsenleledu (P>0.05) uaznguiildsunindanisa 100 Wesidus
nsenlelefu dsnsnsasydulsliuandiunguitlddunndandn 75 Wesiudlinsenlelefiu uazngu
muAs (P>0.05) danguitldsunndfanida 100 wesdudlinsonlelefuiisasnisaiauiulaliuandrain
nauAuAY (P>0.05)
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Table 2 Effect of dietary mustard cake substitution for soy bean meal in concentrate

with oral iodine supplementation on feed intake of growing meat goats.

Level of mustard cake substitution (%)

Effect of treatment

[tem 50 100 (P-value)

Co no | no | no | SE C M | M*| A
No. h 5 5 5 5 5 5 5 - - - - - -
Day (days) 90 90 90 90 90 90 90 - - - - - -
Inw, kg Bw.(Kg) 11.4 107 107 107 105 106 109 031 <0.18 081 077 061 0.120
Fiw, kg
Bw. (Kg)** 20.5° 21.88° 23.6° 20.1% 226 192° 212®° 040 002 <0.01 <0.01 062 <0.01

Roughage intake (g/h/d)
1-30 158 216 165 218 202 209 199 241 0.09 057 022 069 0.40
31-60 125 162 184 183 187 165 180. 258 0.19 0.83 0.38 089 0.78
61-90 163, 159 177 163 167 158 184 212 023 039 040 096 037
1-90 149 179 172 188 188 177 194 230 021 094 085 085 088
Concentrate intake (g/h/d)
1-30% 413 353 407" 321°  408® 318° 441* 283 0.07 019 <001 028 0.02
31-60 432 453 480 445 458 399 403 39.0 0.70 0.69 052 095 087
61-90 530 544 548 524 530 391 483 350 0.04 0.17 014 025 0.06
90 458 450 478 430 466 370 442 262 007 036 <001 050 0.11
Nutrient intake

DMI (¢/h/d) 587 622 611 643 650 543 625 289 043 041 008 057 0.8
DMI (%BW) 545 576 566 595 602 500 578 026 047 016 005 056 0.17
CPR (g/h/d) 140 181 191 174 193 181 194 149 002 062 085 085 0.30
CPC (g/h/d) 727" 721 689%™ 76.6° 74.7° 59.4° 706 333 058 001 <001 050 004
CP (g/h/d) 86.7 90.3 880 940 944 776 901 41 066 045 002 009 0.11
ER (MJ/d) 1.09 131 128 138 138 130 143 011 021 096 099 0.82  0.30
CE (MJ/d) 4.88° 4.77* 506" 477 492° 391° 488 022 002 048 002 035 004
GE (MJ/d) 5.98° 6.09" 592 633" 631° 522° 6.10° 031 013 066 041 055 0.04

Co=control, C=effect of control and treatment, A=all treatments effect, M=effect of level of mustard cake substitution

for soy bean meal, | = effect of with or without oral iodine supplementation

No = without oral iodine supplementation group, | = with oral iodine supplementation group

M*| = interaction between mustard cake substitution level and oral / no oral iodine supplementation

Inw= initial weight, Fiw = Final weight, DMI = Dried matter intake, CPR= Crude Protein in Roughage, CPC= Crude protein

in Concentrate Intake

Concentrate, CP= Crude protein , ER= Energy in Roughage , CE= Energy in Concentrate , GE= Gross energy

*and ** = significant at P<0.05 and 0.01, respectively.

Mean in a row followed by the same letter are not significantly different at DMRT | .

Mean in a row followed by the same capital letter are not significantly different at DMRT
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Table 3 Effect of dietary mustard cake substitution for soy bean meal in concentrate

with oral iodine supplementation on performances of growing meat goats.

Level of mustard cake substitution (%) Effect of treatment
Item 50 75 100 (P-value)
Co no | no | no | SE C M | M*] A

Average daily gain (¢)

1-30% 80.6° 100.6™ 111.3° 86.6™ 98.0™ 88.6™ 939 527 030 024 003 098 002
31-60%* 102.6®°  122.0° 155.3" 102.0° 1453" 93.9° 116.0™ 6.41 0.08 <001 <001 038 <0.01
61-90%* 119.3®°  148.0" 164.0" 125.3° 157.3" 103.9° 133.9% 7.12 0.02 <001 <001 051 <0.01
90** 100.8°  1235% 143.5" 104.6™ 133.5"® 955° 1146 458 002 <001 <001 062 <0.01

Feed conversion ratio

1-30 7.48 596 533 662 660 628 709 031 062 023 099 098 0.50
31-60 550 504 430 6.19 449 6.09 506 042 092 017 <0.01 038 0.32
61-90 5.84 476 445 552 445 536 503 037 019 027 004 051 0.12
90 6.12 516 460 595 497 586 558 020 037 014 0.02 062 0.23

Feed cost per kilogram body weigh (baht)

FCG 65.37 49.33 4452 5357 4532 49.85 4802 3.02 <001 053 002 066 0.07

Co=control, C=effect of control and treatment, A=all treatments effect, M=effect of level of mustard cake substitution
for soy bean meal, | = effect of with or without oral iodine supplementation

No = without oral iodine supplementation, I= with oral iodine supplementation group

M*| = interaction between mustard cake substitution level and oral / no oral iodine supplementation

*and ** = significant at P<0.05 and 0.01, respectively.

Mean in a row followed by the same letter are not significantly different at DMRT

Mean in a row followed by the same capital letter are not significantly different at DMRT

23 1-90 Fu wuhdnsmsisydulavesnguitldunindandn 50 uag 75 Wesidud Sauums
nsenlelefulaiunndnaiy (P>0.05) Faganiingudu (P<0.05) wiwuinguildsunntanin 75 wWosidus
safumsnsenleleduliunnstunguildiunndfanisa 50 Weddudlinsenleledu (P>0.05) udnguitls
Funnifandn 50 Wesiudliinsenleleulsiumnsnafuiunguitldunindanida 100 Wedldud nsenloledu
(P>0.05) wuinguitsasinsasayiuladan Ao nguauauuaznguildFuninamdn 100 wWedldud lainson
lelofiu (P<0.05)

Snsnmswdsuswnaluthwiing lutasniamanesil 130 T nuihmsldnindamilugasenns
NALUNNEWERT 0, 50, 75 way 100 wWesussutunisnsenleleiu lufinaresninisasuemisidu
thviingh (P>0.05) usinuilugianismaaesd 31-60, 61-90, 1-90 Su nsnsenlelefiu avilismsnsasy
pwnaduduiniininguitlalldsunansenlelefuetneiitdudi (P<0.05)

ﬁunuﬂwswam‘fmaﬁmmﬂ@i’mmiﬁiamﬂﬁuﬁmﬁﬂé]’a 1fAlansu wmfﬂﬁunuﬁwaﬂwﬂmaﬂﬂil,ﬁuﬂfﬂmﬁﬂ
uwng 1 Alansy Tunguitls¥unisnsenlelefiusnitnguitliingen uaswuinnguauauiidununsuangsnin
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seavgasluuanfaulssesnlutdon

mwsuﬁmzé’w’uaaﬂuummfaulﬁiawﬂuLﬁamﬁuaqLL‘wzLﬁ@ﬁ@@ﬂﬁﬁ%muamﬂummaﬁ 4 WU
seauvadlasiolelalnlsiiudase (free triodothyronine, FT) uag syaulssonTudasy (free thyroxine; FT)
VINNGUNAGY waznauaAuANliuanA1eiuMeEda (P>0.05) winuiinisnsenteledu fnaviilisediu
Inslelelalnlsiludase (free triiodothyronine, FT) uas syaulssonTudase (free thyroxine; FT ) gendng
Plullesulelofiuagnafituddynada (P<0.05) wngnauauANiiAseaulssendudase (free thyroxine; FT)
Tuidenginingunnassduynngy egnaditduddnmsadia (P<0.05)

Table 4 Effect of dietary mustard cake substitution for soy bean meal in concentrate

with oral iodine supplementation on plasma thyroid hormones of growing

meat goats
Plasma Level of mustard cake substitution (%) Effect of treatment
Thyroid 50 75 100 (P-value)
hormone Co no | no | no | SE C M | M*] A

FT3(pg/mL) 4.82 501 590 486 552 373 503 049 079 012 002 071 0.10
FTA(pg/mL) 16.0 119 147 113 139 110 137 019 003 073 0.01 099 0.06

Co=control, C=effect of control and treatment, A=all treatments effect, M=effect of level of mustard cake substitution
for soy bean meal, | = effect of with or without oral iodine supplementation
No = without oral iodine supplementation group, | = with oral iodine supplementation group

M*| = interaction between mustard cake substitution level and oral / no oral iodine supplementation

a ¢
4, aqﬂttammsmwamswﬂam
IINMINAFBINUIUIMENEUAUVDIER INAaaaliuand1aiy (p>0.05) WALlBAUAANIINAGBINUT
fminlasunindanisavaununindandedlafiszau 50 was 75 Wesdud sauiunisnsenlelofuiinavirliune

v
= o EY [

fihwiinduardnsmanigiulnganiingudug Wesmnunedimsfuomstuiingaudadululiiame
mslaguzlunmnifamsasialnalAssiunindamdes denndesiu Bell et. al. (1981); Bell et. al. (1984) uay
NRC (1994) $nslae gwu uazans (UU) enuinndaninilusiutaznsnoziiluiisndu (essential
amino acids) lusgdulndiAsiu waranmavaassinuiunenanodldsuinguitogsswing 543-650 iy
sasfariotu videwihiy 5.00-6.02 wWeddudvosiumiings Fanslelefuiuualtuvilidninaesdinisiuld
vosinquitaganitnguitliléisu (P<0.10) usidsgendn Gimenez (1994) istBsmuinunzauna 10 Alansudosns
Ingusislunisdsednnindu 286 ndusassotu wieusvana 2.8 Wesdudvesniwiing daw@ssa ()
1891w U 400-1,200 nSusasme Ty

dwiuninalusiuiungluanmmeass wuinnsaniaiufjidersuiuleleu feinasenis
lsulusfiuvesdnd Taowuimsiedaleletumnzaniudninldsunndamielusedugs maununindamdes
100 Wesifud) daunmsmaununinduvdesiiszdiu 50 uaz 75 Wesidud enalidudusieddanslolefuada
Famslasumndtaninseiugatuagyilidnildsulnsusfitosigatu wardmatonasiyivlageniingui
13/l@%u @9 Khandaker (2011) naaaslinnstanisaatninsiuiissdu 0, 70, 140 uaz 280 nSusedlandaily
91m13lA (Bos indicus) wuinUTanunsauldvesinguits uagduviddTnglaiunnsineiu winuiumalusiud

75



M3e533 1 9 atuil 2 nsngrem - Sunau 2559 http://ird.rmutto.ac.th

v a

dnilasu wasUSunaldsiunigevaanglalunseimnesuuiaduetaitedfgds (P<0.01) wagnudnusunm

o

Y

wsuiidnldsulsiunninaty venanidmuinssesldvesinguits Suvdsing WeRugatumuseduves
mnsfaninegnadifeddngds (P<0.01) warnnstesldvadolodufiien (Neutral detergent fiber, NDF) wae
Loftew (acid detergent fiber, ADF) ﬁqﬁuasﬁwﬁﬁ’aﬁﬁmmaaﬁﬁ (P<0.05)
aeslsfimuanmsneassiinuiunedileumnansafildlaunisnsenteleiu fsnmmsssaivln
Aninguitledulelefiu uagnmsiunglilasulelefuamusaiydulald uienadsliiiudnenmindiens

=

Fadululdhdniifsnsosmnsafumuasngladliuanlunindaminlduisdiu aeandostu Tripathi and
Mishra (2007) snesmuindiiAsaBosaunsasunmungladluavldiviy 1.55 - 4.22 lalasluadensuoims
arudiliianansadunldenaianaduiiviedn’ Suihliszdninaasudvlawaneenlidiui denades
fu Brown (2015) Menuindulesiiaiengdunidlunssmneguudnifsndesanunsarilingladiuay
uazoyitusuandald fuavilingledluayn wereyiusuansarudufiviodnidosasdmalvidniiivndos
anunsadunusefivveingladluavluwdeiivurssialauisdiu Savilingledlulaninansevunonisinau
yosrasilnsesdlaiinniin Faisandainssmzifend quu uazane @UU) Teswinsldnindanisalu
onslinsenaiinarilvidenlssosdvedinhimiingstuonadiduddey (P<0.05) uenanidululdiingdu
ownsdniilumsmaassiiiilelofuedlusziuiungliusslondld Seaumne (2555) ewuiannsonulelofu
Hlummina uanndensiadainliunzenaldsulelofuaningivewnssiindu Sednavinlunzdensing
widulnldlusedunils
suUnamdanuidadlasunuilifinnuunndisturemdanuildsuainommetu (P>0.05)
Tngfinguauaulssundsnuanemstuiirnuuanseanngudun egriidodfiyneedia (P<0.05) wazny
Tmsnsenlelefu duavivlvdnilisundsnuganinguiildldnsoniata (P<0.05) Wolrsziuimamdsa
fidnflasurtianenmstu uagemaveurtunuinduiiléundsnugean Aenguilldsumndanionauny
mMnddesiisesiu 75 Wesdudlugnsonns uaznguilléiusan fe nauildsunnsiansanauny 100
Wesliudlinsenlelefu Fauansisziuvesnslinndfansamaununindumdessuiunsaduleleduly
onsunziinasenslaundanuiiunnsieiu Fauandnsannsvaassues Zahirul (2011) euileunu
Alagumnsansadaringu fisedu 0, 7, 14 uay 28 Woddus Tuqmmmiﬁmaﬁﬂﬁé’mﬂﬁ%’uwé’amuﬁﬁ
Ustlowdldliunnsedu udldsulusiuiugedumuseduresnindamsafifiutu egdlsfiniu NRC (1981)
swnuiungdmiin 10 Alandu Fosmslasuglunsdsedin T wdsnuiflivsslonild vieuiiy 2.38
wnzgadietu F9arnaunnassinuitvmafindsnuiidafldsunnndmdsnuililunsdisedings
2.19 - 2.65 Wi Fadnaviliunzannsoniyiulalduiuanietulumuseiuvasninianisa uazlolefud
dnflFsuifiatiu sasenuves Zeedan et al. (2010) uansisniaasulelofulueadn fuavilvidni
msliusslondvednrugluevnaiiiuiu Ao maasylelesuliuinsydefisesu 0, 3 uay 5 faansusodlansy
Toquitaledu wuiwhliifiunisgosldvesinguits Suniding Wiy waziBelusdaiideddy (P<0.05)
UBNAN Pattanaik et. al. (2000) enuinsiasulelefuluesungATlunseiudussdusznou wuiume
Tesutnquatslaiumnsnaitu (P>0.05) usnguiilésunsiadalelofuiinseesfesinguit Buvidding uaslusiu
gsninguilsiieBuegeiifuddny (P<0.05)
sgslsimumnmveaesinuisyiuresleslelelalvlsiudase warlssendudassvomngunnass
gsningueuadaansfinsihauvesdeslssesdifuluegnnd foaansadunsesilaslolelalnlsiy
Sasy wavlssontudasyligedu iesanivsinailelofuiieane Todini (2007) s1091ud1 sedulaslelelaly
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Bsfiudase uaglssenTudassluunzundiony 1 U windu 2.75 uaz 6.93 wilunsuseliadansaiuaisiu dw
Yatoo et. al. (2013) s189ulivingu 1.16 wag 31.09 wlunsuseliadans donAfeIuIUAaBIeY Pattanaik
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