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ABSTRACT

The objective of this study was to determine effect of level of cassava
peel in fermented total mixed ration used Napier Pakchong as roughage on feed
intake, ruminal fermentation and nutrient digestibility in beef cattle. Four Brahman-
Thai native crossbred cattle with an average initial body weight of 180.25 + 16.25 ke.
were randomly assigned in a 4x4 Latin Square Design. During each of four 21 day
periods, the animals were fed four dietary treatments. The treatment were
fermented total mixed ration which different in cassava peel 0 %, 15 %, 30 %, and
45 %, respectively. The results showed that feed intake was significant different
among treatments (P<0.05). The digestibility, ruminal pH ammonia—nitrogen and total
volatile fatty acid were not significant (P>0.05). Therefore, suitable levels of cassava
peels in fermented total mixed ration were ranged from 15-30 % and not affected to

feed intake, nutrient digestibility and ruminal fermentation.

Keyword : Beef cattle, Feed intake, Ruminal fermentation, Nutrient digestibility,

Fermented total mixed ration
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Laznasantuazidignszvaunisuaiadudivsvaafioliniuddwbnuazasiden
] = a s o Y . A v = v @ < o
TunautazgnRuuazgnuindiesesanaiduieadauenuteaninenalyazidumsanin
LuuHINNImMieRse luduseuillssnuiinisifvuiniuedy liedugin1svnnuueaunse
Feavidsuluanavesudadunsauaniin nasaantuazidigy uaeunsiiuaNuinduves
Underilbiindatuay wasdunauganeaen 38 UIUN1IN1 59 IARUaRAaEN15UTIY

a o ¢ =
NARNLUN NTNWUTLNDUN 2
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!

T YWFY, 11578
LASDIA 19T 2

!

LASB9EU/LATD9 b
1 8

LAIDIANANYIU 2 ASI > nngudzvas

RGN

!

LAIDIANAALLIEA > Anifud1Uznas

gIIN [

LASDILEN — > FuIeuu
A |

= Y =
PATDIANALAILNY | —— 5 ¥
U1
]

SYUUB UL
ANUSOU 1

wiasiug1Uynas

NNYSLNBUN 2 NFEUIUNSHARRUSTUFULraq

U7 : Fawladunan @98 AUIHIETY wasAMe (2555)

2.1.4 \wwnasldannananmnssuniseanideiud s nas
2.1.4.1 nngiudUenag (Cassava pulp)
31nN13dITIansEUIUNIskas Ll sl uduenawosgaamnssuundidulszmealne
WU nnsfuddends azintulunszurunisnisuaasiudvsuds ludiundesainuds

Weadansnudisanainnintiudivzude lagildazidunisanauuuuinnitnianss

v
a o

Tutumeuilnindudivgndsanduneunisadaudeaziinegluusuamin nindudlnda



rgnueneenaNUds uazdntunsunilavesnsyuiunsuanudedis nsiiuANUduduYes

(%
o

Unduiswennindudrvzuateonlinun 2109U398V09L81901a8 ALY uazallsy

[ a

ALATY (2542) lana1rinvsuianandudilzuatainnszuaunisnanudedudiuenas

a ¥

eflUSunSesay 1.11 vesnanandua1Usnaavun aauulul 2554 azdinndudiusnag

(%
A a

wideiiaangnainnssuutiuszuin 2.36 dududel @rwasailundmdueinisdnd
wazifuansdadulszinminaifionlUldlugeramnssy 01mns weResia anslviaumny
vidoaunsailuadndundsnunaunld Wesnmnudafudgndaiuiagmundonn
ssugeann ssundnudaiudends uaglssnundnngnlnadaduaisiiaiumiy
Tneunfinnuilisiudusndsiioananlssnuasidnuuanden arutiulszan 80 wWesidus
wazdinisldnnudefudvzndadoniiluomisdnt endi emasla, nsede waslan
winnutafuddgndafinnuisualfidutagdevunaufuiud uuaniofiudadia
viliuduuauagiudafindnunimeias agslsAnunindfudigndafdsnainuamis
onandesglagianzludniiiunslulamsaiigesdne (NFE) Usvann 65-70 wWosidus

anunsauunlgludaomsanlalaensg

M15199 1 AAMSLAYUEYDININTUEUEUR LS

nnsTudUznas \Wesiud inguits (DM)
Toguats (Uasidug) 88.73

TUsAu (Woskdus) 1.83

TsTu (Wosigud) 0.48

elo (Wosidus) 10

1 (Wasidus) 3.60
uAaLY  (Hadnsu/Alaniy) 0.60
Woaada Waansu/Alaniy) 0.36

' 3
I a v

N7: gilo Gunana waga iy IRnINIY (2550)

2.1.4.2 \Wasnassiud1Uznas (Cassava peel)
I~ 1% o o [ [ 1%
Waenansdud1Usnas (Cassava peel) LTunanaaslaaIngnaIvnIsunNITNyns

(Agro industrial by-products) WiudUgndsanneutiingnseuiunisuanudeiudlena

v o a [ v v

Q%@@QMWIUVT’W’T}"INE‘I%@’]mﬂﬁﬁﬂﬁum@u@mﬁﬂLLG]Iﬂ’ﬁ(;]JﬂL‘Vﬁ’]ﬁWWMWﬂUM’JiJUSBﬂGLﬁiﬂﬂﬁ?j@l

FeazinavinliiawAunsenfnegvaneanly RNUUIINNTEURIRIIYUNT 0LATDYET

Y 9



WeliAunsiesiuneinldenuenvesiafiuavinuazdniodudu q gnueneenty

a

Fedrunanuauenasnunlailisensiuiudl wWiendu Yagdulaudunndaduiduazein

LY

PANYWNLTUNDULENAUNT18LaZUABNUBNLIUN Y AuuUSINaUdanAutUU UL LY

1nTuses 9 wentsualUleusslesidsliunsnane wWesannaudiulnadedaisnman

@ U9

wagn19iluUszgnald wenandluvuaunisuussumduandundaiudoditunaunis

19 ]

Yanuldsndulunannuaiuwtesannaufiazinimisulldulnasiden tWasntuluveaiisiu

a ! o a

foNannLazweNaanUNsenNI WaBNAN F9UdandIuta AU NNEL DA TILAYAULALNSIE

Y

2 oz

Anunteeann dlugdudontululazdriuiituniniduiugn § wrenalisindudn o
Anduin Wasndddaunminazaninsatluldaesdninendes wavdniUnlamneiu

ASLUIUNITANA

2.1.5 aurnistavusuasnisgeglavauionanaiudiuends
LAY AR LAZEILTT  ANASEY (2542) F189IUIN INNTEUIUNIINARLTeTY
dUyndeagiildondudUrunde 3 1Wesidud vesTudusndananaadidilsseau
At Bulsunmnedle 552,000 §u @ Udonsud1Unaalion1unseuaun1SNE ALl 9Ty
91nlsserudsnaiivosi@unlusiu 43 Wesiud ey 12.0 Wedidus wazluiu 0.2
Wostdum (Nwokoro and Ekhosuehi, 2005) Wa991u593 (GE) 2.96 Mcal/kg (Adegbola,
1980)
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duesidudidolofiarlndidsadu fivesidudideloegil 10.8, 12.0 uaz 10.0
Wosidus audidiu wasndsnufidesaansld () wadssualduselowils (ME,)
warnaeuans (NEy) iaiu 2.12, 1.69 Uag 1.00 Mcal/kg muasiu azdanuiinisges
A918NFIIUFINTT N1991897UYEY Adegbola (1980) (1.03 Mcal/kg) diulavuzdoula
v (Total digestible nutrient : TON) wihifu 42.05 Wastius uaznstesaansesing
wiisesUdendnetiudUsnas (Effective degradability of DM; dgDM) Tuiudensiudiugnas
fif deDM wirrfu 57.20 Wasidud Fedngn nnsuddends edtoradumsneluningy
dugndadosdusznevvesanilulewmsniaatsldiiegs Aefiiuesidudidin nilswad
wavdnlulwaglaa dininluldendnsfudends Feanursnnluldusslondlaa
Snvie TudendresfudUend el osiudlusiudoudnon nsgilddnsinensesannse
uitnmlaemsuuusdldsuiuassenaululnsiauiilaldlusiu (Non Protein Nitrogen,
NPN)

e YAl wazamMe (2553) wudnudaondudiusuas waznindudiusuas

I~ A v a

° & R ~ 13 A
HAIU Lﬂmqgauwiﬂguqm']LUU?@Q@UsLu@quiwﬂqUWNﬂVLW I@UN@Qﬂﬂigﬂa‘UVHQLﬂllﬂlﬂ/ill’]gall

9

' '
a % =

SusafgIIaInIsvdn 14 Ju dluwdazgasvesemisverundninsalalaslyeiila
aa < a v o a X Y 14 A O] [ '
nilanuduieluszauimn lngasiisdunuszauvesnisidiufondudmuzvas uazAny
Junsn-ang eglunasiunnsgiu (pH 3.9-4.2) nmsdesaanslivesinguiaiiunuszauves
nsldnindudvends Ysununsauaninadalotiaiainisvdn 14 Ju wazlinunisifia
a aa 1 =~ o @ = o o @ ° v
n3nda913n usagnungiaanismin 21 uag 28 Tu waziudendudidgvdsaunsadunly
Dudunanvesomnsneruninla Insanwizdmsuusswalvefidnuaunaurisig naesdo

Tunauas

£ o

N59A0A 91U17%A Lagany (2560) wuiﬂqmmmiwauﬁu%gﬂLLUU‘Viﬁ’ﬂ

Ao =4 v U ) [ QU 1 f = & a 1 [y
PUasnansiud1ueviag @ndlu 30, 40 way 50 Lesigus UlUseAu wanu 13.74, 15.35
WAy 14.24 1UaSiHuR f1Ua19 U Tva1 111AU 8.70,8.19 way 8.11 Wosidud audinu
a & A o @ o aa & v v o [
LazanAsIasiedelovesemisnandniagy wuundniilildanardudiuenas
inaIU 30,40 bar 50 Wasidud wudn dudswed Wity 38.42, 41.63 wag 37.47 Wasidud
fanluwaglaa WAy 27.88, 26.87 waxr 26.66 LUasiiud wasdaniu wiriu 21.62, 26.49
uae 18.39 WWesidud aud1au amgfissduszneumaaiidanuuanaaiudunaunainms
liTngavlugnsemisusiazgnsludadiundranulagianiziddendradud1Uends
wiogals Amuszauideleluenmsnandiiaogy Wismedennudenisiaglidwansenuse

S | v X X o <
NM5LAYLDDIVBIERIALILDDY AIlEAIlUA1S19N 2
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M1517 2 AuAmlavuzvelfenaaiudusnds

wWienanaduduenas \WasigudTnguiia (DM)
Foguas (Wasiaug) 26.0
TUsflu (Wasidud) 1.04
Tsu (Wesidus) 1.92
Fele (Wesiud) 10.79
81 (Wasidud) 17.66
NDF (1UasL5us) 70.97
ADF (1UosLdus) 18.73
TDN (Wosidun) 43.0
ME, Mcal/kg 2.12
upalden (aansu/Alansu) 0.21
Woanoda Hadnsu/Alaniy) 0.15

NU7: fAwUaIuANNANMY 1ae9a1Ie washuey (2554)

2.1.6 Mslguseloviiidanaredudus vias
nsladuemsdn

o o

Wisnandudusnddluanmanlnilinsalalaslosniingann (346-815 dniludu
| aa @ [ gj = 1 o Qslj v 6 a ) Y a [ = ¥
g, Aa) Aeuuiddaasinludesdainneliamsizenaviiiluiivdnionatniule

o = ¥ U o U v v v a v 1 = v
nsuUannanaudUsnasunsnwan it Inglduaannnanunsoand@lsnuls watUudanang
sfudUzndWladaneazniudslisesurfu NUsAusening 1-4.5 Wasidud tidslonazidn
GRINREGR

o A % v o Y] @ a = aa A a
nsdudenandudilsndmdnluganaiafinnsansuzAtaa inlddionne
gilminnisvinluanwazlseandiiay aunsaandsuiunsalalasloenfinanasls auvas
Tusgaunvasadeluiduisiudnd Wasndruiudrdzndminalddindunsudnivauiu

1 Y 1 = % o v ¥ a [ ) Y Vo
15808 laRNINUADNANTURUULIY @ud5ald U s as U dsaunazyinlndndlasu
UsunandaleluuSunanifieans wunzdmsudndtaended own tette laul nseds wny
wazunglneauasaladlaie 30 Weodidud Tosamiunga Wi uieom1sue usidndu 9

(FudAUATKATHAILTIVINTEMTERT, 2548)
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ansivlududuzunaa

ansivlugudUsuas Ao nsabalaslaein YUAnIN NITEANAIUDIE15USENDU

lggrlutatufin nglaled (cyanogenetic glucosides) 1313831 du1u13u (linamarin)

1

waglanansiau (lotaustraling @199 2 genanddzsadiiuiilagodeiouleyd duuss
(linamarase) %50 WA nalaZing (B-glucosidase) Fvavileg Tuilloidasfudznds Wuiy
W arsiivlusunsalalaslondn (Jysned Jauga, 2553) mindnilasunsalalasleedn

WA 50 Tadnu agvinlinanuillernneendiau melatadnnsggnerainlidninela

(Y (% L3

Tu 2-3 9l wREINNSaANEA LAEAUSBU LTU NISHILAR (ANEIRN INANTNIY, 2539)

9 U Y q

= ]

#OnAADINU 1Y YT Lazany, (2553) tudusndsdiansuiantiaionin arsleenluidde

'
a

Tnalales feilegluiiofovesiudiuzuds Faduiusanunazdninilssunsalalasiaenia

2

(%
a o 1 o

Uszann 1.4 Tadnsuseuining 1 Alansy 91vazdwwnelaumaiunsayinanevsoanalsiule

lngldnnusaunsonisnidn (@udruanuasinunivinsemsdng, 2550)

A15197 3 Usunadlalasloenfalunas dueisuduznas

HARAUYVRIIUAN T A Usunaunsalalasleentn (ppm)
vhanviavile 88.3-016.3
nndud1Uznaa 34.3-301.3
WasndudUzviasan 364.2-814.7
LAYA VDI U UL 23.1-41.3
LAYAN ) UDININTUA U ENAY 17.3-26.7
LAY UeIUADNTUA UL MY 264.3-321.5
Waslud Uz e 51.7-63.7
NNLUAIUENEIURY 237313
wWasnd Uz e 666.8-1250.0
wietiudUs NS -
Tudugvaansn® 14.6
ludznaadur 18.7

;e UTYu (2552)
o ca a a a oA Y & a o § v
9NV sERITIAAIINEITIBYOINIAlalATIweta Ao nauLilpuneanTLauinly

meladn fdu dnnsean warenafsmeglalusienuuse asuansonisnaiely 10-15 wadl

'
[y o

wazmenely 2-3 wifl NaRINwanIeINIT seAumgnvansalalasisentafiaunsavinli

Waenuduiiusadnd Ao 2.315 Hadnsusatiming 1 Alansy wazddnilasuusuiunsa
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lalasleenda 4 Tadnsudeuming 1 Alansu sy liinfivguuswiodnd uazeravilvdn]
mela

Y o w

2.1.6.1 Fadnnnlunslidudienas

AuUEITesiudUsvdauarnaniost (2551) nanadn liaunsoldtudendsanidios
&0 \esnilansfivnsalelaslseadeailunueuiumsanasiivasnou Tnonsvindu
fudu videsiumin desasulusiununmalugnsessuidugs esanntfuduiiseiu
Tusiush ilismemanandisasugstuse Sadumamandsdiialiinunsnslidesdey
T udUznas aﬂﬁuimmﬁﬁﬁmgﬂwm fuduvsedundn fnsdlansivvauniesglings

T8Au 20 Wesdws Tugnsomisansidn wazanliian

2.1.6.2 WnsanUsununsalolnslgeniia
[ a v o o [ a o [ [ 1Y aala

nmsanpnuiduiivluinduddendneunaziimnsuuseniu @mnsavinlavaneishe
(@anvuddeImemansiazinaluladwiaussmelng, 2554)

1. Yanidiien illevannansleenluida lnalaalenazazasegluudonuinnitluiile
v o [ A = & o [y | v A
fudgnas msvenideniudunismdnansainailaniian

2. dtkazuun Wesnnaisnalalenazaieuilafun Aelunsaadinazugul
w9 nalalerazavasluivin

3. e dudwan o wagamnuanliuie Tupsyuiunsyiduiduy

4. m3ldpusou WewinnglalenaaigdilafuinNaungdl 150 s waidud
v & P o @ o o [ o Yy v ad = v [ a
Arulloiidud U ndaunyilisouazmeioou 99 fu anuduiivaziualy

5. myvainvhdudignaswiliiinnindunsduudaiinalunislalasladaisnglales
dluadu ilidaudalalasloealudssive wagaaulufivnualy

ad a a a =& aaa [ Y U o (92 o o v o

wanUsuunsalalaslyeiiia 8nullsisee vinlmdusiudrUzwasmdn leenastmiagiu
dusudwiudutudn g udrwentdiiuiululala dlaemlUvldve®iuug Asuuiudiuasues
lglanasinoniiiessursirlulaladadudivenaslian udalanalalornaed e

Uaeeisliegngtios 21 Ju annsarhunldiaesds il (Tusang dvusslne, 2555)

2.2 wegiudes

'
6N

ne wulesiTeInemansin Pennisetum purpureum WJuisn v 993N

[

waseu Undunlul we. 2472 Tnauigens.ilaud Wungndongnarediasayivlalis

= ¥

lufunfianugauauysalgs Wnandniguarinuamisemisggninunldifenisinums
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Fnsudusruislunindssdnd laglanizdn iAo e 1w lauy latds nszde wwe

wazung (Ande s33uAsning, 2556) ngnuldesidungiundouniiongnaed Tnsedu

s vV

Juneds nsspaedes vereiugievieuiug raunugniinueauanysalas wasiins

9

s

Tigadsenuazlinandngs waglnanim ngwullesivarvateiusieng tules

(Pennisetum) naf MutlesuAase (P. purpureum cv. Mott) vef 1Luilesgnuay

(% o 6

(P. purpureum x P. amuricanum) &3 2 &g Wug Ao wilesEny (King grass) waguin

s

(Bana grass) najnudassssunuazvailesannaudiosayaulanui geussunu 3 - 4

Y v Y

a1

was @ udsuasy axdnisuanned dduvesluninningi LazeenasnuINAINE1Y

WugdullowsaAulanuigs 1-2 wns @S duatan, 2551)

AnUszneul 4 e ulesuintes

7la: g (2558)

2.2.1 anwaugsiluve wguules

iJ ¥ =

74 = & & ¥ 5 = A =) 1 [
W@WLHLﬂSﬁLﬂUW@?UiSLﬂWﬂE)GN mmqwmuwmaﬂ mmummmiwmmum

Usznousednduldnudy 4 arduiifidemstult 2.6 wes Ineudazduasiisoudodsyann
15-16 U9 Tuildiligrsousna 70-90 uALLAT 1319 2-3 LuRtns uagdidunansluruinlng
nvlufivurnvudn 9 Yudle lufiauian o duraudaladfiTealu denanuuy spike
sUMsINTEUBN AeNdeYeNIeYiAtIMTeTIAY 2-3 NaNdnaeIUTEIIA 1 IeuRing Yenen

Hdmdeen7 15-22 Wwufumns nun 2-3 lwufwes nguuwlessssunfamantosun

wandiduudnuardnliauysel Anudesveeiugiiiesdiuduiisseginier naudes
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WIaAulalaaluggamgil 25-40 samiwaldea vl wuleinunaslas Weswindszuusin
anudaussuazndadnadilufuinugn nauudesasduiuniinnugauanysaiinisssune

1 len ldyeutviuds wazlinudaanindicande (@1due vines, 2540)

2.2.2 aaurmslavuzuazniseeslavemgiulesundes
lnsand LWeined (2555) 518970731 AAIMNINYUEveIve) wulesUuintes
Usgneuluse TWsiuveny lusfu 0olesm nifawad anluwaglaa 1 uazasluleinse
avatunld Wiy 126, 1.3, 35.8, 38 - 48, 62-71, 12.3 uag 333 WesLdud aan

=b.

Y]

Winwduay wazAny (2553) nanvimguilesiinandngs wiaiulalalufuiouynuile
finuAnsemsge TlUshiu Uszuna 15-18 wWesidudimugsanisdesdnd nsluguvaan

) @ ' v a6 | v o f & & w %
wagngmdn AnAvnelntugves ngulesuinges 1 davieny 45 Tu Tosidud Jnguis
1UsAu 18ales1u wazUsunamsiulainsaiazateunlaviniu 14.9 15.9 35.8 way 36.5
Wesidud wazmndnfiony 60 Ju fiesidudinguia WWsu weles wazu3uia
Aslulawmsanazanednlavindu 18.3 12.6 42.6 waz 33.3 Wasl@un n1sdeulaveansn

willesiinsteslsivesinguia 48-71 wWesidud TWsfiuneu 15-18 Wesidud 1bely 46-75

'
a0

Wosidud prslulawnsniidosld 40-74 Wesidud uaglutu 1.2-1.3 wWesidud Tnyuriigesls
Favmnagsening 40-67 wedldust uarlusiufidesld 0.9-14.8 Wosifud vgiudesdan
Wiugednigaunu Tuvasiinghddoudnaziumuaiilusasdy willenghuitudniaziv
wmnzdnlulaesdniiluduasiol

dndrnseninsluiudndu Aflanudfuduiienty i idluandeudlusiuuin
aulumae wagannisaneniseeslavesdiunie qaesiias nud Wesidunnisdesls
Tudhuvesluarganludauvesdrdu Fsludmvemgiudssduiiduseesidudly
Wiy 56.0 Westgus fnisgeslaludiuveslulazdduvianu 67.4 Lag 55.6 1WoskHus

MUEIAU Yooy 5 &A1t (adaunt vinns, 2531)

2.2.3 93AUsznouyaAtvesna s nTes
a Y ¢ & 5 v v a @ P 9 ! o A
fszauosiaud dnguis TUsau ludu eleveu wazian lagnuinenenisand
45 Yy Hsgeuuasidus TUsau tuily wagidl A9 15.9, 1.3 way 14.5 1Wasidus anudisu

INATNAN 4 FreegveINsaavie e sinadesRUsenauninell Balin1saave et

duivgyihliasdvsgnaumaniininndnisdangiifiongunn dauaninngei 4
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M7 4 p9AUTENRUNaATIvsg LUl sUNTessTEzN I SRUlANLANANS

ognsia  Tmquie (%) Wsiu ) lufue)  Belesau (%) 1 (%)

45 14.9 15.9 1.3 35.8 14.5
60 U 18.3 12.6 1.2 42.6 12.3

Ny Aadasunannbnsand W@Weines (2555)

Asldusslevdvomaudedannisdang nudesiudedns arsdandusn
60-70 Yundslgnuazinndiada solunn 30-45 Yu Frnguundladienadaeigesndy
30 Yu Tngdadanunduudesmurzdmiuldidsdaun Tadle nssde lusungran
wiongvslalimunzd@sun1siama wie (@dwn, 2546) 03AUTENDUNILATYDIUE

WeSUINYBIINTANT 60 T AILARINITIN 5

M13797 5 ssAdszneumaaiivewmaudesuintetenenisein 60 Ju

newudesuinyeagnisein 60 Tu \WesluRinguits (DM)
Toguans (Uasius) 17.3
TUsAu (Wosidus) 10.6
s (WWosidus) 1.2
\oly (Wosidud) 42.6
181 (Wosidus) 12.3
urlaad (1Uasidus) 73.1
anluwaglaa (Wosidus) 45.7
nsiaAmasnulaenisinlnvusidesliianun (Wosidus) 53
wasulgusglevla (Mcalzke) 1.92
upaldeN Jadnsu/nlansy) 0.6
Woanesa @aansu/Alansy) 0.41

Mu1: 1281 AINWENEY Wagany (2553)

s Ao o

v P ' o P U & & a & )
RYWULTIYINTDY 1 R NULTBITA Y WUGU U LA 19N UTYANAUNUANSAIN

=) 1

NANANgILazinMAImMIe ISRl Ao vl tulosuintes 1 ilunganuauiudes
(Pennisetum purpureum) aewugnis 3 uinarnmIsaniuiug sevirmauudessns
wagnaluyn (Pennisetum americanum) seesntaiin1snsvaneiugliginunsns
sgaldifumanis uwagldfumuilonunnty Weswnnguudesiindes 1 fnsasaydivia

< a 1 v 3 + 3 A U saa o & 1 14
37 wawamqq mauauamamﬂwumazﬂa Lﬂuwstimmﬁﬁmmmmquﬂ AIlUdNS LA
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HAKEN UazllnnAImM19esdndnaundaineenis wagd miuldbesdnilagianizdnd

[

WEB09 Wi tauu lallle nsede ung wavuny ludagdunsuladnilaatdvayuduasy

9

(%
caa

THinwnsns Ygniuegrsunsnaresauss ma ng iudesaeiugiiiegnaisUladuig
Usvanas 4 wins Sszuusnufusaurnsgaeeglufugatiuch uasleldd Snvuediduuas
nsausmssUgnugeiuslnelivieuiugainanaudimisu L fnandngs anunsaiiuiie:
Handalavn g 2 e dnandaiivaalitoundn 20 Ausels soseunisAnluvunzay
flagimuliduundianmsvei dmiuinvesnsfifiiuiivgniivemsdnitos (gady

535UAINSNE, 2556)

2.2.4 dnvazinuvowgLulesiinaes
v | 3 1 a < v a 1 ] a = I a v € a
naf e sundeadivlaslnandnseolsas WUshiugs daminfivas dnlveuiiu

novaupwianTuazJed unnned uith nuuds lugaurunduiulalan liveinlilissey

|
o ¥ 1 ' °

wnea Tukavdrdugouyy veululdeulifiauivinldiAnensiu ssugeannantulifnudn

Tnandanasaiatd dusunaimalulusavaiduas vdunghndnlagldsidudeduans

Y

a ¥ oV yva a ' & :s' ] Y o
Laiiﬂ,@ i ‘U5'Ui5]'31@WIUWUWa’]EJaﬂ']WVLNiJiﬁﬂLLazLL@J@\T?Uﬂ'ﬂu LAULAYINTY UQﬂﬂiQL@U?

aunsadunenlauIune 6-7 U wmansduneasnsndfiunsine (insae Wemes, 2555)

2.3 mmil,l,wwamé"n'%agﬂ (total mixed ration/complete feed)

91 15NaNd11593U (total mixed ration: TMR) wuedis n15danaslieinis
fifldunauve@ Iy WU nean nguiivevdmiTn sauduldasyfiariounds
9115 WA naau wds lanniiu uazussng Inednnislidivunnuasdndiuuesanmsnenu
RoeMIsTuimanT Ay Yannau s Dwioweaty wavinludnelilafiuegafiome
pe19LAya (59U ANTIUA, 2559) %ﬂmmimauﬁwﬁagﬂ d1u75 LU ANS AN
mM3dansvhsulasiisasalsannasldiensesasdiussansaam i liaaunsadueims
Igunu Taugiivsuatuadieiy Welinnsdesomislganasanluldusslovld
dwalilauaunalunszizuinuarannsdeniuewsvesdnd sariedaidianusony

[ v

[y = = & ° A a a
@qwqﬁlﬂﬂﬂﬂqq@mqﬂ a@lﬂ']iq@,l,ﬁﬂiuzﬂl,ﬂ@@']‘ﬂqi FAUUUNITUIDINITNUTEYIA

a

WALAMUUIAUAN UNANTINAULAINIABI1MISUINUTY d@runsataanldinanulunesduun

9

Usznauamisliiny AuAudnsIdIuemIsneIudeemstuldegiaudug andunuy

A3 wazantgrinislaissanu Alsau Ansiumn, 2559)
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mﬂﬁmmsmaué”]L%i}gﬂLﬂﬁﬁ%ﬁd'}&J&iami%’mﬂﬁ UsENIaLsIy azalnlunig

Weom1s wazdedanisdaivdniazlasulnvurasuaiu wazildndiuatinauaniualng

'3
oY a o

ABINN5VBIART (MS9ANA 31UNER, 2552) VUINVBIMNSNE1UN LY IUENUTENaUVRIDIYNS
o @ a ] (': 1 a = ) v 1 a
naud 53U Avsaziiannendlinindt 3-5 wuawes Jwilinisgeslalunssmiz sl

<

Uszandamedahug emnsneiuluemisuandnsagunteuldlutaqiufe vendes

U

a A

N199717 Fet1alwe 1Wudu wazdltnafueuisdnisnnanestanteuiiulriduunas

q

o a v 6

PIMINYIU AINIUII8Y0 Chumpawadee et al. (2005) WUIINQAUBIMTERTUNNYIA

aunsathudukrasiolounuivernisdadls TaunaseImiseIuadnaifestinuianuuln

spudalatiatiunisiauselovdls a1avialvinunsnsaeaiuailganslun1sanuuInveg
[~ 1 A v [ [~ 1 =] a ¥

2711115 WBNIINBINSNE1UIT T unnasdolonar dadunnadlusfiudnale (Us1saun

wonweAs, 2541) n1sliemsuandniagy Wuiswilsnvieyild m1 pH melunssiwigndn

Liwasuudasunn vilinszuiunsuiniindueg wauysaluazadtaues (Rave 285703,

2541)

2.4 mmiwauﬁ’n’%i}gmwuwﬁﬂ (fermented total mixed ration, FTMR)
gmsmsavdnsrguiuundniiunsimanasslinanmsinensunldusznavans
91m15lun13@ e9dn ITadunuamslunisdisanduyuaiemis wazdudunisldnsnenns
sa Yy a Y a ¢ 4 ¥ & ad < 4 -
iegluviosduliiinyselovidgean dnviadudtuilanasunlelymnisviauaauiivemis

Y

dnilugguaslasng (@luns a3uns uaziivin Wwasmans, 2558) B0 skaud1L593URUY
Y [~ ad |l ¥ I3 =3 [
ninluisdneg lunisldussleviaese niseazve18918n15USN 8198991115
DVNTHAUASUAIWNLN (FTMR) 289 IAgNSHELDIISRYIUNUDIMISTULAILN A8 ladnIN
1501n7a 1u vdn TunwugiUaain 21 3u (Wongnen et al., 2009) 91ARANISNAGDIVDS
L9 VYA (2552) ﬁ‘v‘hmi‘mmaaqmmiwamﬁ%%gﬂwaﬁ'ﬂ Fanuuasniudilznag
wazninduaiUsnasdarauminzaunaziinnduingiviveiniswerungdnle
lpedasAuseneunigel M anyausUR it IaInIsvin 14 fu deluusazgnsvese s
v a a d'd I a [ x') QI dy U %
peruniindinsalalaslosnianinnudunuluseduaiunn TngasiiuTunIuseauIaInIs LY
= U o [ 1 [~ 1 [ I3 1 ¥
Wiendudgnas uwagaanudunsa-snseglunamiuinsgiu (pH 3.9-4.2) msgesaansls
YaainguiaiiumusyauveIn1signIndiudilsnas UTua Lactic acid aegailadianan
nsudn 14 Tu waglinunisiia Butyric acid unagnwuNgasiain1sudln 21 uag 28 Ju
pgalsimmanenanalaiiu 1 wWesidus Jedelaindunghmindfinaunm@ aannsdnwd

9

2o v o ! L) [ I~ v o [ o Y a ]
Flmsiuinnndudilenas wazildendudusrasanusadun il udiunauvae1msney
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#inle Y980AAABINUIIUNAADIVDY AWMLY LUFIanTald (2554) NbAYiINISAN®INNS
Puddentiuduendnduivamdsnulunisudnoivisvenumin dusulauuseusuiainug
9eAUsTENOUNIUNLAEANNINYIUL BIENTRIMIINE1UNTN 5 gnT uiazanIazuanm1eiy

Aszavvanddaniud1ugnds (0, 10, 20, 30 way 40 LWasidud lagtrndnan auaisu)

Y

SrgzIatuNITudn (A 14, 21 way 28 1) NanN1SNAAINUIIBINITHEIUNTNNG 5 gns

¢ Aa a 1

fiesiduninguiaiudun1uengn1suln Wesldualusiu wag niluvad 18vsnwasiy

FENINBIYNITALN wazgnIeInIsnEIuniin seauadunsn-n1e uazU3uinves

A =

wouluelulASIUVDIIMN TN UMINIANTAUAING wazUSuuvasasielasluniuIu

,
pusziunslfildensudiuznda uaziiongnismin 14 Yu szdvianuasfivlooludgs
LaZanaININITELIAINIITUIN 21 way 28 Ju Wesidudnisgasaaievesinguiitanas
muszozaIMansin Usinaunsaluiusemeld nsauaningsgaiiszaziiainisviin 14 Ju
warnsnordRn WnTumuszezaanmeniin fofuengnismiin 18 utuly mazauiiae

Tunsihaunlglunisveasesaly

2.4.1 navasemsnaNdsguReusnan1siuls

a o v A 1 Qu\lvdd '

Usuaaunisnulavesdnliagaieesuu Jadeiidny duasenisnulanfeninuinnu

= £ v § v v o« = & LY [
29497117 WiglunseRuaNLeINeImvesdnl daiuemsaudniaguInduladedrdny
Tunsdudesdn’ Feenswandnsaguidunisiie e msiulasammIsneuIHaN s

[ & = [y o I a i = a I a A a
Julleheniu waziluiglilafusgaiesmerioiegiaien aunsaandymnisidoniu

v & o [l s Y o = a =
Y93d07 TUNUI YIuY9A wazame (2540) li1n1sANwIUSHUTBUALTTANINNITYUY
ANNTNNANER hasNanauwnunIATEgiavadiae 5 wugniegluusemelne lnglomns
2 wuu fe mylermstuduna anieniu uagliormswuunanasuaIun laflasue1msng
gosnuvdUSinansaulitagUszansninnisldemslausnaneiu (P>0.05)

Feaonnanafiu LU g5uns kaziivin 1AsAIERS (2558) A1NNTNARBINATRIYLN
p1m13ngnvluemsnandiiandnaenisnulanisgeslaunslnyus dazdaminen
Tunssmnegvdnuesng delafnmaarinislavuziazauanvasludoguagneiluemns

[

nandniaguunuundn (FTMR) sien1siule nasdesldvesuny THuaunismaaesuudnga

anAuluLngnaaes 8 iy (U nilindusuneaes 328 Alansy) wusdninaasalu 2 nquq

av 4 6 qudninaaedlildsuemisnandnsaguuuundn (FTMR) 91u7u 4 gns

9

1) vnswandnsaguninnednasden (FTMRL) 2) enmswaudniasuninludesazden

(FTMR2) 3) o msuandn53uniinvad1ineu (FTMR3) wag 4) 9mnswandnsagunin
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Tudaenenu (FTMRE) nan1sinwinuiunziildsuemsvnasssiuiu 4 gns duTuunuld
laiupnsineriu

ag9lsinnn yeyiasu widuiin wazame (2558) s1e91uinnisidnindudizndy
mﬂﬂ'ﬁmémLammaaluqmmmﬁwamﬁ’m%gﬂ&iaﬂ%uwmaﬁuiéf%aLszLﬁa WU WNE
lé’%JuqmmmiwauﬁflL%ﬂgﬂﬁﬁmmﬁué’wﬂwé’qmﬂmsmamLawwuaaiuizé’u 20 Wosidud
fUsmamsAuldianuuandsfueeisiiioddgniada (P<0.05) lunguilasueimis

nandSagundnIndudUzndininieviuealusediv 0, 10, uaz 30 Wesidus

o ! o
2.4.2 HATRI M INANASIFURDNTTUIUNI1EN
Navase W swaNdwsagUsionulunsn-anslunszinzmdn
°o & A ad = a i a a a v [ b4
amsnandnsaguiludnisnilantieiuuTununisiuls waginlvauisaaiuay
U [ 1 £ 4 dl v 1 ¥ 1
seauAuunIn-ane nrglunssmnzniniadlafniinisliemisuuuuensening
PIM15TU LAgDIMNSVE1U Bnvededsnalinnuidunsaais (pH) nnelunssinigudn
Liwasulvunn vilvinssuiuntsuiniintulded 1vauysaluazadiate 9INN1mMAaeIves
Xu et al. (1994) Favinn1snnaesfsnavestrinasluomisnandnsasundSyivg
A e 1 < ! LY 1 1 <)
WeAnwiA1aElunsn-ae arglunssimizudinveslauy lngudingdunaasseanidy
3 ngunaasy fia nquil 1 \Junquaiuay linaudvivesaduemsnaudnsagy nqui 2
oA < oA a v sav v oA v °o !
wazngui 3 Wunauiiasudwinesnlaanunainaneiuaslugasemisnandusagy nqy

muaulaiameadunsn-sig ar Falaei 0 wud aeadiunse-Asesngud 1, 2 uay
3 SRR 6.84, 6.90 waz 6.87 B9lnalAEdTUSIBUVDY MWL RANY wazms (2546)
nad1nsleiuevisidifudy wazninsudivzuds 50 WoSiud lugnsenns
fiAnpdunsa—ms Ussunm 6.88 1az 6.93 aIa1su Sedennaoaiu s 155Nl
(2533) waz 2889 2T3IANT (2541) A9 SeduanBunsa—ae nelunsemzmsn
yaalaluaninundegludiese nine 6.5-7.0 Fanunzausenisiasyivlnve sgdunss
Tunszinazmin osyaunnuidunsa=atsdiamias axvilianannislunsziniznsn
ﬁLLUﬂﬁSamjuﬁs}amLﬂq LazuuaiSefinunsaRuuInty (1§odnwal, WA229w1 2543)
LagaINTIeuTed yad Tann wazamz (2539) finaa91 Adunsa-asazanatngy
audunsauinatendenisiuenisou LLas%LﬁuqasﬁuagﬁluamwﬁLﬁuﬂmaﬁama
Bntesnendinisiuemavenu ilesanmansgiulimdnhaeifiugiduiiaenndesty

Allen (1997) fina1 AU T UNIA-A1992anAINaUAUDIADDIMTNLASU
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243 mamaqaflmimauﬁﬂL%ﬁ]gﬂ&iaLLauImﬁa"LuImLﬁ]u’[,uﬂimwwwﬂﬂ

4 % 4

nsliermsdnifigniesnsatuaiiudeanisvosdnd savanasTdemisneny
wazemstusaliusvansamalnisatlldnsiinandngegn (@aes 18510103, 2541)
Fehunsdansliemsiifidaunauvetonnsneusazeminsiuludadiuiiuzan Glyad
fnsunn, 2559) deawalillsivluomisdniinenseslnudfyionisiadyivin
wazn1sTnanan Fischer et al. (1993) ldnnasuuSouiiisuanuenilunisdndueaiiaia
Wovwnduingaveomisnandnieguueslauy Insdudueaitasiliiaiiuend 0.95
LURLLAT ﬁﬂlﬂmamLﬂummimamﬁ’n%gﬂﬁmaﬁu 2403 Ao qmmmsﬁmammﬁmﬁq
Hugnsomisi 1 wazgasonnsiilifivausis 19ugnsemisi 2 daudneadlasindu
fiflame17 0.6 lwufluns thlunaueimsnandsasy nsldgasidvaiuiueailasindu
LUUET NBLIIessUsEnaun el Ysziduamamislavuglaslfinaia
ualusandu uagmaueslaniellasiou vsgnsemsilifueailavinduuvuenlugns
Ffivgwiwaglifing 1w qmmmim%ﬁuwaﬁav\hﬁuLLUUé”’uiuqmﬁﬁmﬁmﬁq
wagldfing Wi wuinfiananudutuveswenludslula siauludalusdi 0 wiafu 14.95,
13.65, 15.93 Wag 12.53 iaaniuqo 100 Uaddns LaraIni1unnasdvuad Bargo et al. (2002)
Saanandudureuonludelulnsuvedaildsuanmsiivnetu 3 Ussan tdaanududu
vowwonluilelulpsiau fe 19.96, 10.75 uag 9.74 AadnSuse 100 Aadans Tvd@onadeeiv
Grummer et al. (1984) $1¢1ae adlu UIINAY (2586) 5189103158 AUT MLz aUVD
worluilelulpsiausenisasyiulavesgaunidlunseimneniinge 4.8-17.3 Jadnsusio 100
fiaddans Tuwagh Windschitl (1991) S1alagaseusd waswuy (2563) wuin Anaududy
vosuauluiflelulnsiauvedlaitldSuomiveuite 3 ain faegludisimungsdonis
w3y iulavesgaunsdlunssiniznlin Ae 11.8-18.3 fadnsusie 100 iadans lag Wanapat
and Pimpa (1999) sreuanandidnguvesuenlidelulasiaulunseinigninagaiuise
Futuldgeiidalued 2 udsnlformsnniussddandias Seuealaidelulnnauduwmes
luimLﬁ]uﬁﬁmmé’wﬁzyﬁiamiw%mﬁuimamuﬂﬁL'%Eﬂ,uﬂ&jmﬁisﬁﬂiﬂwuﬂlﬁmﬂﬁwma

warlushin (Fans 158y, 2543) uagddrAgaawuaniielungunldusslovilaainitele

(Hungate, 1966)

2.4.4 navasemsnaNdnigunensaluiufissmveladey

'
aa v 1

aunavesdiinennelunszinienin Wuanienddnvasianenateega el

WMUZaNfan13taT Y veIUITEYINTIAUNTY warilAuuANA1991INNTEUIUNITNIIN
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wuuldldeandiaudu 9 wu awnsasnwseivgumgilinmlagnszuiuns homeothermic

' 1%
a a =

metabolism 9108dn3109 nszuun1suTnmindulananamdunsaluduiszmela
(volatile fatty acids; VFA) 31nn15An®1989 Bargo et al. (2002) Fsla@nuwiianauein1seay

Tasanisifiunandnlulauy Inenistenisiudseianfianeiy vin1snaassnalusilauy

v A

WIzNIzWIE kaglivsznmassomsnaniuae 1. Tuginueistu 2. iwgdueimis

[ | [

mamﬁ%%ﬁ]gﬂ 3. ’Lﬁmmimauﬁ%%ﬂgﬂLﬁmasmlﬁm #11150TA1ANNLTNTUVRINTA Lt U

= 14 a

Aszimeld iy 140.92, 130.05 wag 141.56 fadluand Jeygden F28aszna (2501)

[

[% ¥
v =2 1

nd1791 anuutuvensaludunisemelalunseimneninuiuluedivdnslunisudn
LazN130ATUATARUKNTINSEINIEndn Ddnsluntsudnilunvziinsnasausglunssinig
ninynn
o A5 a v o ! a A6 a - %
nasnalaiuemsidnly lunseimnzndnazgneeslaegfuniduinme 4 welils
Handnanvnglagianis wauludelulnsinuuaznsaluduiseinela (Ws1 Hssauian, 2533)
= i o § v v o a X o PN
FanrsanvuIavete msidely ilinszuaupsvdindAsdulunsgingndniuasuudasiy

Tnganudunsa-ana Tunseinnzvsinazanad (Grant et al., 1990)

2.4.5 NaveIWsHavdsasudenisteuls

Y
[ ¥

gsnandnsegUludniifeades amsidnsdiuvetomisiunazomsimunzay
WOSNYIaNEANAaNIN-AI MINAUNIINauNE0801M1598IU YI8H08DIMITTY
! v o v ' 2 o a & o a = a £ <
Frufuinnulaeg1aaui 15ad dnsIuan, 2559) 9nn15ANYIVee LnSANS aiiiey
WazANy (2549) $189IUT1INATANINAYDIDIMNTHANATUFIUA UM SHaNATUAIUNIIN

¥

saUsuunIshuls waznandndiunlulasauy wudr Arduuseansnisdeslavesingui

(Y] a [

dun3udng anluwaglaa wazadsiulamsaitlidlabols (NSC) unnasiuegelitudAey

o

3

N19a8R (P<0.05) winUIATFuU srAnSnnsdes ldueslusiuveau Ty uagninead
Tuleusvisaoangy Tedldinnsinstumieadi (P>0.05) aonndesifiuanss 135107035 uagAns
(2547) lofnwinavesszaudsdilnaluamasnandnsagusanisinandnlulauy
Tnogullaunldsuamsmpansdad 1) ivednagaduinasiviomsdu 2 Wedidud
vosimidng (Wemaswuuuen) 2) Womsnaududaguisidsdnlng 30 wodidus
3) Wemsuandnsaguiiiidednlng 35 1Wesidus uay 4) lormsnaudiFaguifds
F1lwa 20 Wodidud annsussduduusesandnnsdonldlagliidniliazarslunsa

wud1 duuszansnisdeslavesinguis uasBunieinguasnislieomsuuuunenyseiny
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WALNISIAB MU N THANA WS AN TTIT I Ina T uwrasemsue vkl Tanulang Ty
N9@nm (P>0.05)

A0nARBINUIIUITBUDS Bargo et al. (2002) Anwitlanaveinisgauldnanisiny

nandnlulauy 1nen1sie st uUTLNNAA19NY kaslAUsL L NNI89I8111SA19AUY

<

Ao 1. Tivghiueamsdu 2. ingduemsuandiiagd 3. Wiemnsnanduiaguiiies
pg1aRe7 nudiAInistesldvesinguisardunisildainemasii 3 grsemnsiy
Laifianuuansinanun1eada (P>0.05) wild s33uAsAA (2537) lananinisiienmisnay
du5agUazinareannimnzausenisinuvesUszansgaumslunseinzusinann iy
Nl sheniy LLazmanJENmﬂﬁmmimauﬁ’n%ﬁ]gﬂﬁ%mmiaﬁﬂﬁﬁmé’mﬂazﬁw%w

gould iliauselivseansamnsgeeldageiu lnyad laa uwagane (2539)

2.5 Uadendinasanisnula

AMNADINITAITDINI5VDIER T FedlAuduNusSAUUSUIeInIsANWlULAaLTU
WAL USUIUDINISNA UGN DNTNAMDANUADINITANTDINITUBIFAINIE NS 1EUSEENTAIN

1 a % d‘ a 1 ¥ = % 1 q" U
Y0an138ey Usuamasnuildlunisiv msgesla nsgeduuaznistune Feduudsluay
USuNue1m15NdnInu 1895 nananIufednIsa15e1M1sNeNISANTITNAY N1SAUDINS
gnauAulagnalninwianmuindeunislusienie wu AuigaiuiunisauaAy

[ ’6’ = a = 1 a | [~ ¥ v a a ¥

sgautmabuiden nsnesiiluludenuaznisinwiaamaivessinie Wusu Jadeninestes

AuAMNAUNUSWaNT Toukn

2.5.1 U998AUanNwaENINNIENTNYBIVBIB TS

gmsildasdnidusududedinauanlndusinanidesn G9emsaannag
svdenalinIsiueIdnianad UeNaN HENUALZNIINIBAINUBIBINIT LU AIINET7
Anawilen aasnuilnanen1siuldvesdn iAo uaod (Jarringe et al., 1995) lagnuan
maﬁu%ummwmu"lﬁl,é‘ﬂaawﬁﬂﬁﬁmﬁmiﬁulﬁﬁmqq?gu (Baumont, 1996)
Tumanssiudruninduiungiliauindunin Twuduns sxvaldnisiuliazanas
(Allen, 2000) #anAaadfy NRC (2001) swqmdwmmwmuLﬁuiaawaﬁﬁﬂmauﬂ’ﬁ
P2slunisnszfunisiReand o (effective fiber) r3ilvunvosdulogilidesnis
1.9 wuRuns saztreliszuunsndndeslunssimzndnanduliegsund uazdonndos

[ 13

U 31591 ANIIUAN (2546) 51891UIDIMNTREIULEUTE81IAITHUTEU 10 LUBSLIUR

(% (%
Yo 6 a A

- Y 14 = Vo § @ (3 - Y
umummﬂugjmmmﬁw Mi@l%ﬁm’)Lﬂﬂ’JL@@ﬂiﬂﬁU Uszand 1.5 lUasLsus U99uIvUne
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uammﬁmaﬂ%’uﬂqqé’ﬂwmwNmsmwmaqmﬁmwmuLLazmiLﬁ'mamﬁIUiau
yiolulsiulifuemsneruauani wu Wisda agviilfnishuldvesdnfifiuty
(Al fsTuan, 2546) g auns menm kazauy (2548) livinn1sAnwiuSud senanmn
w9877 Tnenisun n3u n1aLgus wienisdngde dailfidelsvosmiedingouys
uazqdunidlunssime iniindosaandldie aenndeaity Insaud taiiy wazans (2548)
Idvihnsfnusgiuautuiunzalumeviinewnsuaunsudaudenissosldlagldvneun
fisedu a5 Wesdud wuihemsvdndauamaty wagdrelinisdosldvesinguis

Tunszimnzndniiuau

2.5.2 ANUUINUTDIDINT
1 a aa 1 a v & X o & Y @ 1
ANUUIAUTDIDIMITNAHARDAINUDLINAUDINITVDIANT BT Iz LanlALiALln
youomsriatuniolil lnganuveviustvvziinaniandadenaly 9 og195miu 1y
N1SUBWIAY ASEANAY NsFuNE nnsSusa Wudu (WsT 255uial, 2533) Tagnuin
v ¢ & & a A a A & o v ~ o
AN ILAYILDDIAENANLABINTITAUDNMITUETUNT N UINNT DA P ULATEIDI (Baumont, 1996)
LAz sEmAveIeIMNsiinaneaNTeURuYesdERiuaaz v afuana1afuly 1wy Tnagseuenms
Aa a 1% a & = =1 & v ’~ ¢ o a a
ninduadng 1lian nielisarnulaziuseadntas (31591 AnTAUM, 2546) wnz¥auiy
915N A5 ANIUNANAN NTeRT (Umami) 210131989370 bagsavy Aua1iy
(Villalba et al., 2011) LazyaLasy HIDasena (2546) T189IUTT WNEANUITONUNIUADNY
aa ya = o v a A Y] v a ]
pmsndsavulanninla Fsvinluunwgarursafuivo1rsanilanainnalssiauinnin
[ o‘t:’lj x:’lj a A 1 < } % 1 I a v & a Qﬂ.’l 1 v
dnllPpdesriindug egnlsinunemsidinauunfudainlifuemisiu 9 wu dlile
AUDINITNE19TUAlULIAABIAY IENUIIATLLEONAULANIZDINITNATAVH
ATINUANUTBUITIY Uaza11501vnslinnuiduuadninduiuewmistates duluna
119919103 UAY0 101 THAEANLIVOIN SENIEER T Aan e sllaauvhuuInaeyinlyidnd
Auemslaues ¥9alsatd ANIIUA(2546) S189T1UAMNUIAUVD 91T LA AUWUSAU
¥ [ ¥ d‘ a (Y = o a a :j
AMUANLAEIUBIMIT alaguemasiilanulnaiviun avvililadfiasnrsiueinnsiu
undlavglivaassiuuasduasivemsliabninasiilanulantu waremsisisani

CY

Liadnenaldmnimanaudie 1w luewnsinisldgisedialdniniinasaviiveseims

faghudamalilaiuemslan (Yaasu Yadasena, 2547)
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253 arduluingivemsdng

prrsndnsinnig q sulaua ne1udn nndundn nnidoesan tHudu
fnagfiaudugs Sennutulueamisasiilianuguesnsznisdy wazinlidn sy
wuugnivua Tastadenianienin (Physical factor) ¥4 NRC (2001) 518911791
omsfilanuduiu 50 Wesidus uazyn 4 1 wWosidud vesanuiuluemsiifiuty

L) v

szdanalinisiuldvosinguitsazanas 0.02 Wesidusd veniuilingd denadasiu Kellems

] [
% a a IS)

et al. (1993) $191uowsndauuluanse i suseldingaundanudugs duavinli

=

Usunanisiuldvesinguivanas sgdlsinulaaziinsiulaaadelasuemsgnssan (TMR)

ATPNUTUNTERU 45-50 Wosidus (lsad fmsauen, 2546)

2.5.3.1 \iioleluomnsdns

Usuradeleluinguermisdniaziiaudndulunisdasusvann
ANNANAD UNTENIZILIN SnnuesidelefiismesstieiuUseansnnnnsasaivin
yosdns elgluamdnsiusznause aslulawsn wazdudilildasiulawmsn wu andu
FAN1 Afu Wudy (Tudinn wediieduns, 2547)

2.5.3.2 gisvoueleluenmsdns
Felefiliavaneluaswoniilunans (Neutral detergent fiber, NDF)

6ud waglaa, Lofllwaglaa uas aniu Jeusunandels nuwad lusivis
adlanudunusiuusununisnulavela lngntaeas asiaudunusdauiungsanu
Tue s udazdlmnuduiusidaniuanuguesnssnig ez dudimuanisiuld
[Hosanemnsasinnuiinaug ity ﬁammﬂ%ﬁuﬁmmﬂuﬂssL‘Wﬂwﬂﬂmﬂ WaYeIMIS
flszovnalunsvsinuuiy (Moore and Coleman; 2001)

931594 Ansdunn (2546) S189uinemsgnssinlulauasisidndiuvendels
nijagaaUseanal 24-28 Westdus azvinlilainisnulawagnisgesladulumudnd
denAdesfiu NRC(2001) 51897ud101919gns5au 7T lonamad 25-35 1UasLdus
lifinansgnusiouiinamsiuld wiviinansfuldvesimquitaranasilosssuresaiiagad
TuansamsuInnda 35 wWasiiun \losaInenmsezdiariainulaz Iz dinare ALY

ASLLNIEAIIN
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Jelefildazaneluansweniilunse (Acid detergent fiber, ADF)

o 1waglaa way Anfu Feusinandelednluwaglaa luewnsusuendansgosls
YOIDIMITAN D 5’1L?JIEJSLEJ§ﬂIULGUaQIaa§\1 wandfigevnsdnsylatuiidaduves antluas
Falpazdosldn LLazmm@i%?bi&%ﬂh&ﬁﬁ@lﬁﬁ@?ﬁ wansddniazinisdeslags egnlsfinu
NRC (2001) 518471431 mmiqmammsﬁLﬁlaﬁlaaﬂiumaq‘[aaaﬂwﬁaﬂ 17-21 Wesidud
iieleaundlunsgimnzusinyinaulduagnisdeslsdulumuuni (Moore and Coleman,

2001)

254 AMAINUDIDINTNYU
a a | a o ¢ & & | PYPEp) '
91 URNAMRYzHiAUEAYEY wardnlAedBesdunsndenlin Feavdana
saUIuunshulsvesdninulume lagannsadwunyussnnvedemavenulaniuamnin

&
U
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25.4.1 mmwmuwmmm‘wm Tdsfau 10 L‘tJasL%uwuiiJ lmm
f1011115893 wazue 1¥UAA19 mmﬂmimmlmﬂu 6 dUnT9 LU NeY@n mamau
wilaniiuegtiey mmmﬂiu@ﬂﬂﬂﬂummﬂmmn mﬂmaumsﬂunsumwmmaasJamEJlm

ld
2542 p11svierunaaIndiunans (@Usiu 5-7 wWesidusd) laun
vgiinging o Aengnissalsiifiu 8 denm
25.4.3 91 5venuiitiguane @lusduldiu 5 wesidud) laun
nanaoelininisinuns WU w13 seaday dudalne wagvaAfiongnisdaii
8 dpwiauly (Fufinn nedifioduns, 2547)

2.5.5 nasuluamsdnd

v 6 e’{ dqu % % d' o aa % a dl’ v 6 a

dnlADaIarAIN1SHaY B I luN SRS sTILa s TiNaNEs Fedniariue1ms
Walnlandeuifie WmedaANADINISVIS19N1Y LALANNUILUNYBINGIUINB11T
funumdiaglunisrivauusuiunsivlivasdningandet lag 1557 550N (2533)
eudisziviinangladlunsslafeanituty dauduiusasaiudiuiunisinerms
v03dn? haguenandludndimeidesdilinsalviiunsginedny (volatile fatty acid, VFA)
= I~ [ Ay v [ '3 a L pu) 1 A v fa 1%
Foedunasnunlaainnisdunsisivesgdunsdlunszsinig Famuiniednifusmisdily
gyilianuiduduvensalyduiissmedgluifoniug @ wasiinalinisfuldanas
mIonnn1saunIetaTeniIaail (Chemical factor) &1 Montgomery and Baumgardt (1965)
S189UINAIHAURUSTEWINAMUA UL ULV INE 191U T UD M SAUUS UM SN A UTY

MNeMIsHANURUILLNTeMEI U Jadefinruaunisiuldasidudnuaenianienin
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Y9401 wazsaoundaziluadevanail ¥3 Mahgoub et al. (2000) $1891U3 wnEAYWAE
pnsnisEaundnuluemsuaneeiu 3 seau laun 1 Yrunans uazas wudunegnlesu
pmsNd sEAunduUunawargearinisiuldvesinguisaendiunglasuems

WAIIIUHN

2.5.6 gUuUNsioms

nsliewmnsdaiuuuifud (ad lbitum) azidunisieiniswidns Tnedilviay
AUFDIN1STB RS UsTIa 10 WesiEus sasanudosnisuazinisasus visl
dhuazthemsitesnnniu de3smslfemsuvuiannsansedulidnituemslduniy
Hosndnslasusmsesaiunednsuanudenis Glsay Sns3unn, 2546) wasn1sane
ownsanlmliane wasifiuauavesnseeeng Tngvhnisliemisaasiooudvesass
%mmaaLﬁumiﬁulé’maqmmﬂﬁgvﬁuiﬁ (Tisch, 2006) 4an1NEN15 WA ULYA
nslfemnsegeminga Adwasonsfuldiuaznisdesldvesdnidneg esanagiilviauna

[

a = o a ~ | a | a - 2
Gﬂaﬂf\!aumifﬂ,UﬂizLquﬂuﬂLﬂﬂﬂqiLﬂaSULLUaﬂ LYU ﬂ’]iL‘UaEJULLMaQI‘LJiG]umﬂW%WJ@am

o

g Feaeiosdony Usudsuiadadanlueimsdu uasuSuaiilidn Ay Sssveznan
TumsufuasunsTinarusvanm 7 5u Amsngauiian tieligdunidlunssimemiinginan
Tunsusudtnauna (lsa finsdum, 2546) ﬁqﬁuﬂ73LUﬁauqmmmimaﬁwaEJ'NﬁasJL’fJu
Apgly

2.5.6.1 N15DIRITUUULEA ABNISWENDINISTUNUBINSHEUTHERIN U

L2 124

FINT D IMITRUU SN UL AN 86BNISIANITAIUNIT IAD1UTT kazasdlrdnInu

£
aad ad

D15 I UINWAYDLE YR INITIBINSALITUABILYIN AR LD AN UDINITAIUAINULDU
UINNIIANABINTTLN VUL VDTN Fe9gyiliilasulavusliannaniunsin1edens
A O v o sa a 1% | v ia . . Py o v a 1%
dnvenndn Tideniuemstuanluaydinaliiinniae acidosis ke T9agiilnnisnule
waEN15URULAANAIANINAT (WUANT WILNEIUNT, 2547)

25621158134 VUEAs530 WJun1sian1snaue1n1sdim sy
v ¢ & & a VYo v Y a YR v Pag— P ]
niRgeed talidnilasulnsusNigndaday nausspen1sivinandnfie 9 m1stude
9IM15MEU (R.C ratio) A3sagludnsrdau 40:60, 60:40 wag 50:50 (531 iNTIUAI, 2546)
wagn1sliemsisildhsunlymmsidenivingavemisedidlaegramils Faemisway
d5agUasiianuusznauemsvenuuazenmstu IngemsveuagiunIsuageslviduwn
Uszand 2-3 wuiuns kadunlunaulunsaanaue1mswuukuIuey (2899 13510105,

2541) deandosriu Jabbar and Anjum (2008) Anwimsiuldesunsiisneeslugles
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mauﬁ%%gﬂ 1n8TdNEIUVDIDIMNTADDIMNTTULANANNAUABD 75:25, 50:50 WAy 25:75 WU
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257.1 n95tA0UUTI591 115188 ERSLUUTISIN wudndaTulasa
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ﬂizLﬂwﬁaaﬂaﬂﬂaaimmiﬁﬁuaﬂMWiLaa e nesd, 2547) egnglsiniu Asau AnsIuan
(2546) et Tunadssuutirmaedaelildsunsnssduanifelunguidieaiulums
Ausmisegaasanan insglaiingAnssunsdsanuvungy lneflagsinezlsadie q fu
w¥au q fu gy A3 mstudie s tafiduemnsiddierituhldssuiuivenmsny

Usinansidldagifisdunluse
2572 n5iasanuuldesunyidy n1siassdaiuuuldesliunsg.dy
mqumﬁwmmiﬁm’ﬁu Wudwé’m’iwﬁé’mwmumzLﬁﬂé’qqqmLﬁaLLanzﬁ'}ﬁwawﬁw a1
2,250 Alansy dnnuieiennng (Rayburn, 1986) Lag yLasy rzdasena (2546)
1891971 WNgAILNsalRudenfuigemasialusrasnislnadsinlidausadeniusiaiiy
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dosngnindilveluiufifisindiensazdmalsinisiuldanas agrslsfinunisidsuuy
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2.5.8 N iuargana

gumgiiuazqgniatulianinanenisiuldvesdnilag NRC (2000) s18suinlaie
wiinsiulfgetuiiongludnineiniafiduaiis (thermoneutral zone) Wagnasiuld
IranadileiinAmAIgnaNATaunRemHUIgIEaRNITUnR denginssavesla
finulfiiloiineanaionananimeinid 1w sgeyiaaunsdnduas [udu uenaini
qamalaztLasidmadonsiuldvesdn g wudinisAuldvesinquisdulail ofies
wuuUdosunzL ANty 0.6-1.5 Wesdud sonailutasnarsiuiifisduyn 9 1 42l
donnaeInyu Iy o (2547) 9189741 91N 1ANUIILAEAIINBEINAUDINIT
wazAue1mslaun 1esananimeniaduauis vililaliiAaniuiaien 3avinlila
Auomnsléun uaznisiuewnsvedlaideluggiudwimghannindgauey sal asviliila

lasuatsenmsiianesonudesn1saeiu wagvliaiunsaasyiivlalan egralsiniy
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Tugp¥ou vielutisfienmadounasmiutuduivsluoniags lnazannisiuemstiona
desnnladesivaunaliiuienie mszilelafuemsidiluagiinnisminuesoms
Tunszimensin Fdluvneiifansudinduanisanuioudu dwalilaliesnfueinis
Auemslétionas uaglutnefioaniefouagsinlilagesiuiuniu ieanaufou
lusranie i liAlnuguesdesviosanasuaziuemasinuaeas (81e nyung, 2542)
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A0AAARINU ATy No9f (2547) $1899U31 191N 1ASAULARLABINITUININNIUNR

€
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wardnsnedn igadetinunnnii 20 wWesidud dniasiuemnsladesas

2.5.9 Yaduausidn)

2.5.9.1 YUIALAUINUNUBIERN ILALIDDY YUINVAIAATU UL AINUWANAIIAU
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= 1 v 2 v &

Fuagiunuguednd viin wastneglunisasyduls dadadewmaiasiinadanisivemis

Y 9

1939dn 7 1A Ingvartsen et al. (1992) s1891u11 landurwidneinin 250 Alansy

laaazdusuamsiulanedmdndigenidtladiuaslafigneu deiin1sfnwiluune

°o w 1 <

NUIUINTNIBVBILNEadinudAyRen1sunzLdung ilesanunzilvuindidn
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= o I a A aa a Y a v v v oA
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AINTUVUINNLANA1N LT AMUADINITOIMITANAUAY LA UNT1N18ADINS

€

v v ¢ [y 1

WEN13ANTI TN AN TUFUTUS AUV 9N18dn T Feavdususiududadiueniigs
0.75 ¥esuaninel 1y lulagudalruaesnisndasulunisansednieglusy
NE (net energy) i1 U 0.777 Mcal x (Alansuansuminardnd)®” d11sulasnuy

2zA89n13 NE (net energy) 111U 0.08 Mcal x (Alansuvosunindidnd)®’> (NRC, 2001)
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[
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rate) 5¥AUNISAUIAVRI01MI5ETNARR ENTINTINAKNIUYDI81MITOBNIN LIAATU-FLUY
#o \osrAumatuldifivtu Uhinuewislugum uazdnsinmslvaiuagiiutudiunsu
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¥

WnTuagilinsgeslavetemisluguuanas insigemsiiszesategluguutey

Y o

viliqauniefisves natlunsiihdesaagematiovas urnistuaniuiiaagilvdnifu
omslaanndu
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2.6.5 wAERI lag1150808811 5K UlAANIMNY WALNEE8D1115YULARNI
waznsele Avdpomisreulaanila

2.6.6 \nugdidndty (nutrient) dmiuqgdun3s enmslusiusiaziinasonisgosls
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Wuewsudn nsdeslivesnednagiindiu n15u1aLssand1fey Wy Mg, P, S, Fe, Co,
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Mn uaz Zn agvilinisgeslavatemnslugiauuanas
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2.6.7 anududuvewsuluidelugiuy funidlusiuuiinnnudeinisiulasiau
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Tunszsmzntn wansvurumsminlnouzens o de inluniniussuumsdansludums
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M35 6 BeAUsENRUMLAkAzUTINUYRIngAUluanTeIMNT

TrgAveImsdn] gnsi 1 gnsi 2 Qmﬁ' 3 qmﬁ 4
%as %as %as %as

%DM fed %DM fed %DM fed %DM fed
Wasnanstuduenag 0.00 0.00 15.00 1747 30.00 31.05 45.00 41.89
AUl 3250 1215 2400 7.84 1450 4.21 1.00 0.26
vaiudefunnteseny 60 fu 4000  77.60 4000 67.84 40.00 6028 40.00  54.22
SNavLdun 18.00 6.72 9.00 2.94 5.00 1.45 2.75 0.72
ﬂ’lﬂf\L’JLViaEN 44 % 8.00 3.02 10.50 3.46 8.50 2.49 9.50 2.50
W3TNUI519 025 008 025 007 025 007 025 006
Tauaaidauoaue 0.50 0.17 0.50 0.15 0.50 0.13 0.25 0.06
QL%‘EJ 0.50 0.17 0.50 0.15 1.00 0.26 1.00 0.24
LNao 0.25 0.08 0.25 0.07 0.25 0.07 0.25 0.06
334 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
39A1 (U/Alansw) 3.17 2.55 1.94 1.53
peAUsEnoUMaAliaInnIsALIa (1Wesidus)
AT 66.04 70.66 73.93 76.55
QU 33.56 29.34 26.07 23.45
TUshu 12.04 12.02 12.02 12.05
ADSET 36.28 42.45 48.78 55.44
ieliaglad 22.16 24.05 25.86 27.89
Tnwugiigoslsvimnn 67.00 62.60 57.89 54.17
wasulguseleanila (Mcalkg) — 2.05 2.00 1.92 1.90
uAALTYL 0.45 0.45 0.45 0.45
oanaa 0.51 0.51 0.51 0.51

ewe : ANEGsINIlavuzvedlaiagnausWuudes tintind 200 flansu nshulaves

[

MOUVY 5.20 Alansusiedu wazdnsnssaiulaeaeredu 0.50 Alansuseiuansag The working

committee of thai feeding standard for ruminant (WTSR) (2010)
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3.2 3N1IN15NAABY
3.2.1. LHUNITVIAADY

Iﬁiﬁmﬁaqﬂmaumwﬁﬁuﬁmﬁmmefj’ T 4 A7 MUNUNITNABDILUY x4 Latin
Square Design (LSD) 815 4 gns wazdulsidn iynaaldsuemsiis 4 qus Fdldszozion
Tunsidedia 4 999 nsnaaesy az 21 Ju laezldsvennsdeiivdondnsiud Uz nds
Tuemsnandiseguiidna wudesiuundsomisneruluseduil o, 15, 30 uag 45
Wosdud IMladuemsuuudiudl (ad libitum) warilthazenalifunaeniial F5e1m1s
9t 2 vian fewdh (07:00) uazdy (17:00) Tudinewsifuvesyn q fu uazduiumedng

WaluiuanvevaIsAasY1NN1TNAGDS

AT 7 WNURIANINA@DY (Layout)

Period Animal
Al A2 A3 Ad
1 T2 T3 T4 T1
2 T3 T4 T1 T2
3 T4 T1 T2 T3
4 T1 T2 T3 T4

nuEwmen  Al-Ad fia dninnaesian 1-4

T1= wWaendnadudUends 0 wWesigud Tugnsomsnaudniagund
U =] I3 1 [~3 1
YL U UETUINYDUL U UL IBIMITVEIU
T2 = Wasndwudilzumae 15 Wesidud lugnsemswaudnsaguiill
v = [ 1 [~ 1
MY UL U yTUINYDITU UL IBINI TR
T3 = Wasndwiludwzmaa 30 wWesidud luansemnsuaudnsaguid
v =} I3 1 [~4 1
MY UV TUINTDUTUULYAIBIMITVEU
T4 = Waenanadud Wenas 45 Wesiiud lugnsomnsuaudisagund

v = I3 1 [~3 1
MY U ETUINYD U TULNAIBIMTVLIU



aa < %
3.2.2 FMsvaaesazn1siiuteya

3.2.2.1 mi?juLﬁummiLm’azqmnﬁaimswﬁmaqﬁﬂﬁzﬂaummﬁﬁa THg U
Tsiu 161 AM33509 AOAC, (1999) kazntsigad anlulwaglag Antumn1uisves Goering
and Van Soest (1970)

3222 ﬂ’mjmi’mmmmﬂuﬂm—@if]a mmmamﬁ’%%gﬂwaﬁﬂiuﬁ’umﬂ LaEIUN
10 90915 sIAlULAaZ9NTINaBIMELAS DI TN DS (PH Meter HANNA)

@ Y3 1 'y} v 1 1 < 1 o ad v

3.2.23ivfegayaluiugaiigvaudazydienisnaaed ugiadilagisais
119999N 315K UN (rectum collection) ﬁﬁmﬁLﬁULLﬁiLL%ﬂﬁqu{]ﬁ—ZO DIALT AL U A
1359N153A18M N 09AUTENDUNLAT WA N UFIDE19911115 kagASIEMONN M azane
Tunsa (acid insolution ash, AIA) @1835u84 Van Keulen and Young (1977) LagAule

duUszAvsnsgenlanuitves Schnieder and Flatt (1975) lnggnsnliae

AduUsEAnSNNIEeslaveinguie (%) = | 100 (% AIA Tuems)

% AIA Tuya

AduUsEAnSnstesldvedlnyug (%) = 100 -|100x%Indicator 1w x % lnvugluya

% Indicator luya % lnwugluemn

| < £ [ t% ! ! [
3.2.2.4 guiuresvalnnseimendnluiugaingveudasdrinismaaedagiiy
4 Flus viasnslievnslunewdn lnalviegaueswaiaensiuniedanludainseimiesnidn
wazyinn15inANLdunsAR1e AreLAIBRidvdInes (pH Meter HANNA) a1nuutAuls

a aa

Uszanad 20 §88ans 1NAIAtanIn 6 N HSO0.) Useuial 2 1aaans iNenganIzuIUNIg

viinuasgaunIdihunvieslafiaauisa 3000 soU Aeu i waziiuliTlgamgi 20 osm
waldea Wiednsigsinnsaletufissimedraaan tazwonludelulnsiau (NHeN)
Ing33n1sndugaenies Keltec Auto 1030 Analyser 13501584 Bremner and Keney
(1965)

3.2.2.5 Yamidnlalurisieuiesldsutatonisnaass 91ausnuasTTneve et
$139n15MAaed wazihadmindldineuaamUs I sAuld Tuniae Alandusedu

(kg/d), Wosigumtnminga (%BW) uaznsu/Alansudmtdnd®" (g/kgw® ™)
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3.2.2.6 JuiinUsurunisnulavsala 1aeni159991%150 115N LA L UADULY D
WALAIUUNY BATTIDIMISINEBNa UL WiBlilAlAS U MISIIUNG 2 BN D 1MNS
WarAUSun1sAule

Jsunaunisaulesaiu = dmdneimisili—uimine1msimae

3.3 N5AATIENLIYANIIADA
1o yaN MINNITNAGDIUATIEYINIANULUTUTIU AIULKUAITNAGDILUY x4 Latin
Square Design (LSD) t3utiigumudanaeseninaadslulsazdadon1snaassingis

Duncan’ s New Mulitiple Range Test : (DMRT) Ingldlusunsunaufiamasdnsagy SAS
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undi 4
NAN15IBUAazN18AUIY
pafUsznaumMaAlinese I 4 gns wuhilinquitaviniy 22.81-29 561a%idus
Auanu lUsauiadany 12.12-13.04 WesSGud niua1au Lonvadu 9.91-11.18
Wesidud audidiuntiawadvingu 36.88-42.97 wWesigud audidu dnluwwaglaa winiu

20.44-25.63 WosGUR #1UaU hazantuilA1vAY 2.84-5.63 LUBSIEUR A1uaIeU

AILAAIIUAITIN 8

A ¢ I~ i
MITNN 8 ENmJi%ﬂEJ‘U‘VlNLmJ‘UENE)’IWIiﬂ‘ﬂUﬂ’ﬁVlmaEN

p9AUTENEUNILAT (Wasidus) 0% 15% 30% 45%
Taguvi 29.56 25.75 23.19 22.81
U 12.12 13.04 12.25 12.51
L 9.91 11.18 10.30 11.02
ADSLEN 36.88 40.36 4297 3995
anluwaglaa 20.44 2042 2359 2563
andiu 2.84 3.59 5.56 5.63

¥ =

4.1 navassEAUWFandufudzndslugasemsnaudsagunuunginiitvgfiudes
Unndaafiuumdsemsnusetiinumsiuldvadaiie

Unamsiuldlulale lnesluudaidedovanstadeidsninadeusinanishuld
TudniiAendentu audn v 9N 1AMIeI01M13 TrnRuiilinas waslnvurluaims
MnnTanRResRssiinu Vunmnsiuldvesinguiwedlaiiliiuomsfifidusznoures

Udonanslud1Usnaansgnv 0 esidud unnangegelidedfnmsadn Aulanlnsuems

o

¥

fiwfenansiudUenda 45 Lesigud urliuand1iunguntasuemanaudnsagunuy

=D

pinNUAond1uiud1Usuds 15 wag 30 1wWosidud duusuianisiulaiiafalasidud
J191dnd wagnsu/dlansudnudnia® wulialenlasusimsniasnanaiud s ndsnsyeu
0, 15 waw 30 Wosgus luansaiu wiuanaiunguitasuemsniiudendndluseiv 45

s d &2 A |a a v o A o =
LUasLgun GUﬁmJ'immm'ﬁﬂulﬂWn%qm ﬂﬂLLaﬂﬂIumqﬁq\‘iV] 9



39

(%
Y

Ysuraunisiulaveslusiu wasdnlulwaglaa vedlanlasuenisi 4 gns

=

Ladfiauwanstsfuluvpenusuiunisiulavesdunisinguelanlasugnsaanis

Y
dendaiudiUsndefiseiu 0 wWesidud fusuiunisiuldvesdunidinggnian

£ 1 a a

uansinsiueg9ltudfgy (P<0.05) BnnsganuanUiumnisiulaveswtgadlulailasu

Wasnanaiudugnansenu 0 Wesidus fifgiian wazlladisuiulaiudendiadu

1 a o

AUsndanseau 45 Woasigud danuunnaiaiuag1eiivudn

[

ARYNNEDA (P<0.05) AILERAS

Tumns199 9

Ql' (v a % LY o [ o <@ £ d‘d ¥
#1590 9 ma‘umizmuJaaﬂmquumﬂwaﬂuqmmmimammLiﬁ]gﬂLLuwuﬂwWﬁm

widesUnvaadunrasavnsverusedsuianisiulavedatie

Ysuaumsnula yaulUAonaatiud Uy nag SEM
0% 15 % 30 % 45 %
Alan$u/fu (OM) 5.03° 4.11% 3.98% 349° 023
Wosidudthming (%6Bw) 2.61° 2.09% 2,07 1.84° 0.12
n$w/AlanSudming®™ oW ™« 97.27° 78.27% 77.06°  68.28° 4.43
Sun3ding (¢/d) 4539.90° 367270 3,533.30° 3,061.60° 21898
TUshu (g/d) 574.40 500.76 558.82 424.98 33.44
niaad (g/d) 1857.80°  1657.80° 171020 1373.30° 89.87
anluwaglaa (g/d) 102970 83870 93890  881.00  46.85

a o (Y

e P uansnanuegeiitedAnnIeadia (P<0.05)

o

& @ V1 A Yo °o & o aa A 1% o
"U’]ﬂﬂ'ﬁ‘VI(ﬂa8\‘11\!%3LVIUIG]’J’]I?’W]I@EUB’]WWN&NEHLi‘UEULLUUWNﬂVINLUaaﬂa’N U

o o v

dUenaeie 4 sgau JUsuaanisavlavue vinguie wanasduegeiived1Agy neada

(P<0.05) wagnunseAuaandwiudrUendwmiiiugadndmaliusuaanisiulaanas

=

= N Y o o U a ¢ & ¢ & I a
"?NE]'WLu@\?ll']ﬂ']ﬂi‘NLUa@ﬂa']ﬁllua']"dg‘wﬁ\‘]llL‘U@i L‘Uu@ﬂ']']llsﬁuqq AIMUUTINUVBIBINITANAN

Fadun1sldiudendrefudivgvdddugeseavisi sedu a5 wesidud divinuis
Fuiliewnsfives fuderutiugsty unrdwmalinsiulfuesinguisanas aenadosiy
N1591891UwD4 Kellems et al. (1991) Aiwudinsifiuaruidulugnsemisviold fngiu
fifanutugs fvinliuiuianisiuldvesinguitsanas uazaaadesiu NRC (2001)

[y [

! a Y v & & X Ada Aa v !
I1897UIN ﬂ'ﬁﬂ‘lﬂﬂ%aﬂa@ﬁlLﬂEJ'JLaa\‘ﬁ/lﬂuqmﬁ@qﬁqiijﬂ‘ﬂiﬁgﬂ‘l]m@ﬂ mquﬁﬁﬂﬁ%‘ﬁ'ﬁﬂ 40-78
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'
A o % b4

Weasidud nudtvsuiunisfuldesiintulieszsivassinguialugnsenmisiiuy

9

a 6 C% (3

Fudululumadeaduiudnanisiuldsedunsding wazniduyad Tanlasudondnaiu

' '
v v a )

dugndaniszauinunIudinadausuianisiulavesdunsding wasnilaead anas

o w a

pgelideddny Meada ilesnamnstulianuiiugs uazdwasennuglunsziwiznsin

o

o ! <

994l dnedanunusuianisiulailefnasiduduntng kagnsu/Alansuinning°"

Qe

C - d' v & a 1 14

wulafildsuesfisiiudondufudendefiszdu 0 1Wodud fidgean aenndosiy

Uuranishuldvestnquiteiliindy uazdwwadeuiuiunisdulfiednidu

Wesiduddmiing wazniu/Alandunimiing07s %ﬁmﬁqﬁutﬂiuﬁ’u

4.2 nsdeelavaslnyus
nsgeglavaslnrurauisausventenisinluldusslevulaveslnyuy 91n15naeg

WudﬂuqmmmsﬁﬁLﬂﬁaﬂﬁwﬁuﬁ’mwé’qﬁizﬁu 0, 15, 30, waz 40 Wasidud in1seauls

6

Y 44 a L) a v L3 a 1 1 (Y aa
VIIIAHIT BUNTYING sy nduead wag dnluwaglad luiAuuanaA19 U 9an s

9 Y

(P>0.05) fauanslumsnsdi 10

Ql' [y A ¥ v o [ o & v aa o
13799 10 ma%aﬁzmulfdaaﬂaNuumﬂwaﬂuqmmmsmammmgﬂwammmap

N s | & ] ] | P &
LuL‘UEJi‘lhﬂ‘UENL‘lJ‘LlLL‘ViaQE]Wi’]i%&J’]UG]E]ﬂ’]SEJ@EJlGWJ@QIﬂLU@

nsgasla (%) seauAonantud Uz mas SEM
0% 15 % 30 % a5 %
nsgeslivadinguis 71.78 71.36 65.49 64.32 1.67
nsdoslarasduniding 74.37 74.86 68.91 68.27 1.69
nsgeslavaslusmu 69.58 77.14 74.79 71.25 2.2
nseoslnvaInTngad 59.80 59.17 54.48 46.61 3.26
nmseeplavesdnluwaglaa  45.55 3836 33.74 33.66 4.03

n1sdesldvaslagnuanussiifuiiugies Ald¥ugasemisnandusagunuunin
fifidendnsTudUsnaansysiu 0, 15, 30, way 40 Wosidus wuinlinsgeslivasinguie
dun3ding Wsku nduwad war Anluwaglaa lullanuuand1eiunieada (P>0.05)
Faaenndesiuivsing finusdlng wazamy (2555) uay esana uUseasy wavans

(2540) Nas1ea1uin NMsdeglavasinguis Buniding Wiy minead wag anlugaglad

9 Y
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Lifiaunana1edu (P>0.05) tuldluniafendudu nsednd 971U192R Lazanz (2560)
ﬁiéfﬁwmﬁmaamamaﬁzﬁuLﬂﬁaﬂé’wﬁuﬁmwé’ﬂuqmiam'ﬁmauﬁ’]L%f\lgmwuwﬁﬂ

fovaransnIsNanufawazniseaglalunasannasd N5z 30, 40 Waz 50 WasiEua

o

HANIINABBINUT ANEINITOLUNISE oL YR Ingui wazBuvsding 71 72 vu.ndiuy

Lafiauuand 19y wagdiaannadfiunI1331899U 04 Milis and Liamadis (2007)
fiseaudn Jagavidelogelifinasenisdoslfvesinguite Sunioing uazuavad
elsidulvlumadortuiualuns g3uns wagivin wasmand (2558) Aldinsmaasinis
Tdnanaselsnlssnuudaiudusvdaduivamdsnuuazdele Tugnsevnsunzyu wui
nsdealiveddnguis Bunsding wnndnuedeiidedfyveadn (P<0.01) uaznisdeula
va9lUsiu TAwndy 71.78, 63.66, 69.43 waz 70.83 wasidum sruludanisdasls
vontuyad wagdnluwaglaa liamuuanssdunisadn (P>0.05) wastlululunig
WAeafuifu Nonthasak et al. (2017) 7ilé¥an1sAnw1dvsnaveates Aspergillus niger
way Saccharomyces cerevisiae TungiuuesminnauiududUzvdiannoauUive ddon

¥

waznsgaslavaslasuglulaiie wuin Mmsdeslivesinguine dunsadng 1Ushu wans1eiuy

o aa

I AW = = Qll Iy} & Y o o AR
PYNNUYAIAUNSEDR (P<0.01) Gdﬂmﬂmsﬁ/lﬂaa\‘lumL‘VWJ‘V]?%@ULﬂaaﬂmﬂmumﬂzw’ﬁﬂmmwa

o

' 1 v A v v o v ! 1 A ! £
G]E)fﬂiEJ@8191L‘L!E]<‘lﬁ]’]ﬂL‘UaE]ﬂﬁNNUG’]‘USwaﬂmaﬂWWLLa$ﬁDUﬂ§$ﬂE}‘ULﬂuuﬁﬂ%ﬁﬂm’]iﬂﬂ@ﬂl@

1Y

4.3 navasszaundanddudsnasiuammnsuandnsagunuungndenszsuaunsudnly

NITIWIENIN
NavRsTEFUIUFendnsiuduznatlugnsevnssandisaguuuuninifing iudes

Unveadiuunasemsneaudenanuiunsa—aag (pH) lunszimgminladfiauunnaieiu

a o v

agailtlydnAnymeaia (P>0.05) Ar1glurg 6.72-6.85

! v v = o ' A vo & P )

navasAIAuLduwe il alulnsulunssmasuan wunlanlasullaenaiesiy
AU NaINTEFU 0, 15, 30 wag 45 Wesiaud daranududunaulnde-tulasau
Tunsgmendnlufinuusngafiu (P>0.05) iAregluye 10.71-14.57 me%

U tﬂl 1 gj U % d‘ 1 gj QI d’g ﬁl 2 &

n3alvduNTEmsdeNILa WUINISAITLASEgdenamLnsiiuTuiialasulUden
ansiudsendaniseauigeunansbiifiudnuiendswiudUendsiinasensyuiunaminge
FelnszurumMsnainGvy wead19lsAnunIsNaRNIaluTunssIedefTuRUAINEINNT
Tunisninveedniumazii YRAVeIERT haAINULANAIIYDIDINIT INNITANWINUIN

lanlasugnsemisniidenarsdudilsnaafiszdu 0,15 30, wae 451005 dud
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TUTAULANEANA9AY (P>0.05) WATAINULIUTUVBINTAbITUSE e lAd8N U n
vosveamadlunsEizniinegluiig 68.59-78.00 mmol/L wandlumisnei 11
13197 11 navessziudenansliudizvd dlugnsomsuand i Soguuuuniinfidive))

i desunnaead ulna IS Re 1 URDNTEUIUNSUSIN IUNSZINIZ T nUeelALile

anwaly yauLUdonanstiudUenas SEM
0% 15% 30% 45%
ANILTUNSA = A9 (pH) 6.72 6.85 6.77 6.80 0.05
aududusodlande Tulasiau (mgoe) 1071 1369 1457 11284 1.56
nselusufiszmedneriammn mmol/L 6859 7366 7045 78.00 7.18

navBdszRuAendwiudunddlugnsomanandifaguuuuninifvaudes
Urndeaduunaiernisnerunentuilunsn-ae (pH) lunssiwgudn wudn
lifinuunnsneiu duandlupiseit ea Gsegszning 6.72-6.85 iesandadsainvia
ownsiidnilisutuiiesdusznauvesingpvemasitlndiAssiu Selifinasonsiudeuutas
va9n21dunsA-A1slunszinne Inedndiuaimsvenudesimstulugasemvisaananly
dmanszvudeUiinunsdsihaeuarnniendesmedng Ssaanadosiunismeasiues
o] desaniaud (2550) AldAnwmstiudensudwendaduunamdsenlunisnin
2I1N1INYIURUN ém%’uiﬂuuﬁiaﬂ%mmﬁmu, aqﬁﬂizﬂauﬁmmt,ammmwﬁmm
ffidensudlendsiiszau 0, 10, 20, 30, way 40 Wosidus wudwmmiﬁgqﬁwqmlﬁﬁwaﬁia
nsLaguLYasAIANL N 3-89 (pH) LaraRnAdaIfulesans wIlselasy wasaAne
(2500) #ilivimaassravaing ssnasulugasevstusiousaumsAuldgiuuy
nsruuMIndinlunsemgntn kaganuaunsolunsgesla wagdnsnisivaueeImng
Tulpuile Aifignsarmsieioludl 1) sud Wevdudu 50 Wesidud 2) drilwnus 50 Weosidus
3) Waendud1Usnds 50 1Wesidud way4) nndudiusunad 50 Wosidus wuin
Apnadunsa-Ane agsendng 6.8-7.01 uanmafiy yayasu wsduiin (2558) Alddnwna
voinsldnindudrusndannnidaeniueatugnsemisnandiiadeusuiunisiuld
misiaalé’LLazammmwmiLﬁmLﬁuimaaLL'Wuﬁaﬁﬁmﬂﬁuﬁmwé’aﬁizﬁu 0, 10, 20
Laz30 Wesldud damuitdanudunsa- A1 semi19 6.33-6.79 auuansneiy

pg9lited1AYN19ads (P<0.05) 91NN1T3189UVBILNGFT (2533) LAz aavg 21WI1NT (2541)
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fisreaui seduanudunsa-aia (pH) aelunsgimigndnvedlaanininieglutie
6.50-7.00 Fumnzausonisaigivinvesadunislunszimenin Snvanuiienis
wand§agU annsmuaNszsummEidunsaang lunseunznhlsindldiniinisliemns
wuuuen Wesainaranudunsa-a1e aelunsemisndnliwdsuudadliuin
ﬁﬂﬁmzmummﬁﬂLﬁm%ulé’aéﬂqauyjiaiuazaﬁmua
NNITNAERINATeITEAUUAeNa I ud Vs naslugnsemsnand s aguuuundn
ffngrudesunntenduunasermisnerudeainududune ulude-lulnsiay
Tunszanneniin nuinlafildSuiudondraiudUsndsiisedu 0 Wesidud 15 Wodidud
30 Westdud wag 45 Woesidus farrmdudunenliis-lulasiulunsziwizndn

Taiwpnenanu Aakandlunnsneai 11 seauwasludie-lulasiaulunsemneninainnisnanasy

v v
v A

Avellogludae 10.71-14.57 mg% tlasanlulanlasueanisverunun1neg

=

fsgauuwaulanile-lulnsiau aglutie 5-20 meg% (Perdok and Leng, 1990) Tuwausi
Chanthai et al (1989) sneauhlulaitiousgnsedeudnitlésunsdraduemsvenundnd
seauuanlufle-lulasiaulunssimnenilniniu 2 me% LLGi%LﬁmqﬁTuﬁq 9 mg% iielFzu
shstnmingBedueinimdn uanainiudaléiinsAnuisanuduiuiszninasedy
wouluiile lulnsiaudedszdnsamvesnszuiunisudnludniiienses nuin
ﬁ]zﬁmmé’uﬁ’uﬁ‘ﬁ’umnﬁu%mmﬂssmnsqﬁw?é naanIuUsINUM ALl UsednSainnis
douls wazUssdnsninnisdunsnenydun3glusiu lae Perdok and Leng (1990) Wuin
dessiuuenludle - Tulnsioudfiady 15-30 me% vilvusunanisauld wazUseavanm
nstesldvaspmmaiindu uasmnfinisfiatuvesseduronluio-lulnsiaugeis 30 me%
InanonN15anasveIdndIu C+ Co/C, d0nAABINUNISNNABIYBY L TAYIE LU513UNT LazAY
(2556) ilfinnsnaassnavesnnstasunsneiilulugnsevisnandnsaiiiinisldningy
dpvidaniaiouIianisnuld nisgosld nandauius uazesdusenaviualulaliu
wudszausenlifle=lulaswulunssmisudineglusedu 17.9-18.6 mg% wasdiaonaaes
fuifinfng Uszalena wazAeny s33uLaT (2559) ilévinnsveaasHaveanndudynatann
n1sHARen L anTndad Jaufunindiniadeusuiunisauld nnsdesls
wagnsruauntsvdnlunszsmng sty taudlo Fesedusenlanie-lulasiulunszimnevsin
Mnmanaassnsioglussdy 15.61-16:80 Mm% uonaniigamunismenuseduueslue-
luimt,amﬁmmzaﬂuﬂﬁzwawﬂﬂmiaﬁmzéﬁ’u 10-20 mg% (N53nA $1UN7 wazan,
2541)
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a

nsaluiiunseimedenmungiinduilelisuiufendraiud e ndiiseauings

v

wansliiuIUdsnanaiudvsndsiinaseanszuiunisviin Aseelinszuiunisusinmau

upag1alsAnunisnannsaletunszmeladigazTustfuaruaiuisalunisuiinuesdn
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1. arsmsrzrussliuvnusunananlufielulasiaw (NH;) 31nvaaunan

Tunsewiendn

33n1snau

nsuUsuaneuladslulasiauanveanaslunszmnzvdn aunsanilulasiau
1nsefanszuaun1sn1sndusiudufiunisldang Sodium hydroxide (NaOH) 35 %
LﬁaﬁﬂﬁuaﬂmﬁaLmﬂéhaamnLLazLﬁagﬂmm%’auLLamimLﬁamiamaﬂlsﬁ@? (NH, OH) qzgn
ndusonu1s v Inefinsauesauazduiimnedviutindidunenludefindusonun

v [

LA2Y1N15LASLASNAUNSALNENIUSUIIYeIn5A Hitroclolic (HCL 0.01 N Alglun1svi1

a =

UFATe19uRRegR (end point) Liloudanaveslulasaunilusiegisdunisiusield

lngnannis 0.14 Jadnsuvadwaulufelulasiaw (N-NH,) azaeely HCL 0.01 N

Tunslaswsndsunes 1.0 Jadans

AMEIGEY
1. HCL 0.01 N (@3eu97n HCL 0.87 ml aslutinnduudiusulSannslsasu 1000 ml)

2. Sodium hydroxide (NaOH) 35 % (17381310 NaOH 35 g avarelutindu
. Boric acid 4 % (1381970 Boric acid 4 ¢ azanglutndu 100 mU)

3

4. WoalsmSoway 0.1 (w/A)+lo5aloanageas 95% 1 &y

5. Bromoccresol green 5a8ag 0.1 (WA) + Le5aloanogeas 95% 5 du
6

. UINAY

1. yaiAdesilanduiingivlu iy
2. \pBpsuineansazane

3. LA339ANT ViATlga 4 Fums
4. Uusm

5. vIngUTHY

6. Ubsm wazUnLnNes
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B/NsIAsITH

1. 503 uusi9819 (veamarlunszimiznsdn) Usuns 15 ml thunduimie i
30 50U WY 1 udl Wisweniondiuiiduvesudsuazarsuviuasyeen wistendiudils
unas1eimUsunueuluflelulasiau

2. Ynfed1efildainde 1 Uszuaa 5 mludaitnasazaislutindy 50 ml
ldnanngoy (distillation test tube)

3. 1AM Sodium hydroxide (NaOH) 35% Uszunes 60 ml USuiauuintAune
TumsiuFATen (msavansasudsuandladuddw)

4. ¥msndusegeiufingsnnmsiiuans wdvinisiivansazane lagldvn
sUny (erlenmeryer flask) Y11 250 ml AEBuAlALAefSmNAUATAVEIA 4 %) USannd 50
ml Imw‘hmiLﬁ‘uLma'ﬁazawﬁléff\]Wﬂﬂsgmumiﬂé"uﬂizmm 200 ml (miazmﬂﬁlﬁﬁ]’m
AszUILMsnaueEidTedeula)

5. vinnslaswsnatsazatedlddaensa HCL0.01 N 9uflagagf (end point)

(@1sazareazasuaindilergeulaludsuniiae vinseaduiinuSunanseadildlunisvi

UfnseuaninmlalusUanalaenisrummsly

i tawasnla 0.2 ml
1 H* 1 mol vUAsen NH; mol
alawsn HCL0.01 N =0.01 x mol
1000 ml
= 0.01x 4 ¢ (14 = YIRTADY)
1000 ml
= 0.01x 4 x 1000 mg
1000 mt
Tl = 0.14 mg N-NH;

S22l 0.2 ml X 0,14 mg N-NH,

0.028 mlmg N-NHs

YounaluATELNTIEMin 5 ml = 0.028 ml mg N-NH;
DveamallunsEnzsn 100 ml = 0.028 ml mg N-NH5 x 100 ml
5ml

= 0.56 mg N-NH3 /100 ml
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YDUNANUNTLINIETEN 30 mL 3insA 5 ml
YBUVAIUNTLNIZUTNTINATA =30 + 5 = 35 ml
Tuaunailunsgnienin 30 ml = 35/30

=1.16

(%
VY] =

fatu Sveswallunszinigndn 0.56 mg N-NH; /100 ml x 1.166
= 0.653 N-NH5 /100 ml

2. nMshaseRUsiliuniysununsalaiunseviels vaswaanallunssinizuiin

TneA3nsnau

nsmaUsunaensaluuiisemeld (Volatile fatty acids, VFAs) Tng3sn1sndu
wanunsavssiiudvesnsaluuiisemeld lusuvesnsaluduiissmeldonun (Total
volatile fatty acids, VFA) (acetic, propionic, butirric, valeric, etc) 1Ay 1N15LATLATN
WlomseAuUTuINYesas (Sodium hydroxide (NaOH)) ldlunisviruiAzenaudagngd
(end point) uduUnavesUSINamatnsaluiufisyme i muniidlushedrelnonismuan
naly

Inenannns 10 dedansvesansarany Acetic acid (0.33 meq) azaasld NaOH 0.04

N Tunslasimsnusunns 8.3 iaaans

GREIGE

1. Sulfuric acid (H,50%) 50% (13p391n Sulfuric acid 1:1 1naw)

2. Sodium hydroxide (NaOH) 0.04 N (ta38%91a NaOH 1.6 a3y azarslutiindy
100 Hadan3)

3. Phenolphthalein indicator solution (9584370 Phenolphthalein 0.5 N33 aslu
dhnaunduuusinasiiasu 100 fiaaans)

4. Methy!l orange indicator solution (tp383310 Methyl orange 0.05 ATy aﬂwfﬂ
néduudUSuUSumsliasy 100 fiaddns)

5. Acetic acid (CHsCOOH) 2000 fiadnsuneans (n3una1nn1siAn clacial acetic
acid 1.9 fiadans asluihnduudSuusinasivasy 1000 fiadans)

6. UNNAY
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gunsal
1. YapIRsilanaudasizinilusau (Distillation)
. insestluiesansazvans (Centrifuge)

L LASDITIANT NAREY 4 ATLIALY

2
3
4. 9sn @unsunslasiasn)
5. 1ngUudI (Erlenmeryer flack) ¥u1a 250 dadans
6. UiUn
7. Unwnes
B/NSNATZH

1. n19LAS 818819 (Voawtallunseinienn) USUms 150-200 Hadans
Yrundluwiesdi 10,000 seU w1 5 Wit Wiskenedniiduremdwazaisuviuassen
iotenduilandinszimnsaluufisseldnamunselu

2. thdhegaiil@ande 1 Ussunas 5 Tadans udwhnisazaeluiingu 95 fadans
(@15aza1e5naiUsung 100 Sadans) lalunaongaey (distillation test tube) wavien
Methyl orange indicator Uszanas 5 nen (@1sazansvziUasududivdesdu)

3.1 @un39 Sulfuric acid (H,504) 50% Uszuna 1 Sadans (@1sazatsazildsuaind
widosdududnununs)

4. n13NaURI9E9TUTINSInAISHNNTA Wavnstivdsazaslaeldvan
sUauy (erlenmeryer flask) wuaa 250 daddns InovinnisiAvtenaisazaisdildain

AsTUIUMINaUUsEI 150 Jadans

5. asaraneliannsnduay Phenolphthalein indicator Usganeau 10 ven

6. Fnslasimsnatsazanefilasea1e Sodium hydroxide (NaOH) 0.04 N 91+
0g# (end point) (@sazaBaziasuanndlaldudvuwsou) vimsanduiinuTunauseild

lunsvhufisemahentaluudanalrenisaasiely



69

ad o
A9N1TAUTHATHUANE

mg/l TVFAs (as acetic acid = ml NaOH x normality x 60050

ml of Sample x F

¥
ada

ARNUNATIUDIA Sodium hydre

= ANUBSUNA (NaOH) 714

14 ((adansg)

YATDINaY (rec

factor)
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A1s3AsIzinUsuadnliazanalunsa (acid insoluble ash; AIA) Tuf2981981%15

LS
Y

WaNNIS

H1FI981991115A8ANTaUFIUTEU 550-600 BeA AL d @158UNTE
szaaoiduleri wavesusulneenles dwimdenaid Faduanseiunivszneudie
uis1g vanewladiioussniiazaslduasazarslunsande @ acid insoluble ash (AIA)
el lsgnoumeussmeineg Asmiadumsusznouilidannsoazarslunsaunie

LALIINDT @1537197N silica

gunsal
1. w11 (muffle furnace)
Bl (crucible)
TagaAIiu (desiccator)

bl (hot plate) uag Agaadu (hood)

2.

3.

a.

5. \pseetaziBun
6. G}ZEJU (oven)

7. NsgMENsBLUes 40
8. N33¥ (funnel)

9.

erlenmeyer flask

GREIGE
1. HCI'10 N
2.HC 2N
/09

a

1 v mtinMiuueuvediieikn lngthonemnaamgil 550-600 a9fYaLTes

]
w1 Falus woeialilmBuuasdaimin (A)
2. FahogaemsiiunanBen Ussanm 2-3 ndu Taaddudown @imdnuuo)
3. ihlUenlvinunaduun hot plate Tuganadu (hood)
4. i ndunselulaniifigaumgil 550-600 ssrwalioa uIuUsENIA 5-6

Y I

Hlua vieaundvgliinanysel uazieiegalilraulumien
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5. 1A% HCl 10 N 9712w 3 ml asluTudn dnrldszmeliuisun hot plate Taglaln
goue iletestulilyinsnifensunsiuaznsifiuoanuendein

6. WAL HCI 2 9171 20 mlauselUuiuysyana 20 udl

7. dannsedagldnszatunseaues 40 (ashless) Mhnduiidaulidoudmznouay
nuANSEANYNToL (MAaalnglinseauaniia)

8. thnsgarunsesldaslumeamiluny euliuisluie wazmnlivunaiunauwdd

= o

Fadnluimnluigmn 500 esewaided wiu 30 widl dnvinlidululogaiudu wazds

(%
o Y

Unuin (B)

v o
dauuzii
duagedianysallivendindy vie weuludeunrsuaiunaslulianlen

wazinly semelALAaannme
NSATUIN

% AIA = (B-A)x 100
W

Tneft A = dwindaewmn

B = thwiin&aewn + AIA

C = UUNAID89






[

'
[ [ a

AMMUIZNDU 4.1 NS0 ANAUBDINIT

MNUs¥NaU $.2 IRV IS

74



AUSENOU 9.4 N1STINNTSHANBINS Wi ltlunisvinass

75



2 A ‘l" [heos k&
AMUTENBU 4.5 NMsvinisvsiniduan 21 Ty

o [ J
AMNUTENAU 4.6 msmmmLﬂuﬂsmm\ﬂummi

76



CAMERAS6O
Cor. LTE Sy o8

ANUsENaU 4.7 tanldlunisnaassnnis

e



AMNUsEneu 4.10 1a

. 7

LS
CHMERASGO

LITE" Sy

Aalun1sNea 9N

78



PSR

89 . g Fe
ISETE I YTIURT RS AR A

Feds. Tod durown anvivacivus 2NN

AMNUTENDU 4.11 NSNS NnaDluLAa Ty

.

e

[ ’ Y 1 ¥
ANUTENDU 9.12 ﬂ'ﬁLﬂ‘Uﬁ]’Jf’JEJ’]QQJ“aIﬂEJﬂ'ﬁa’N‘V]’J’ﬁ

79



- S '), g D
2 \ 7y g
5 Zih ; L
- N & 2 ‘

AnUsEneu €.13 mMsiAuiegevaavailunseimngnin

ANUSEND

U 1,14 M3inaAdunsa = Ane v9amallunszimiznain

80



81



{ (
= - ¥ 3
g bt R
AN

AMNUSEABU 4.17 MSTIUIMTINLA

MNUSLNBY 1.18 881U LAAI L UNTLENIZIIN

82



ANUTENOU 9.19 f19819919%13

MUsENeU 4.20 FvEsa

83



3o
FULNA
gouiing

douiegdaguu

Us£InnNI15ANE

va

Useindieu

WRAANAN WO LTUE

Fuil 28 NINQIAL N.A. 2536

g1LNeRNaEN JMINQUATIVENT

thuaefi 30/13 Thuluuasy duawime g1LnenNagu
Janinguasiusil svialusuald 34330

W.A. 2551 J5HUANYINDUAUL 159U UNALATING AN
gLNeABUNALAY TinguasIvell

W.A. 2554 dsufnsnouUay 19958 UAUNALAIIVE AN
FUNDABUUALAY T INQUATIVE

W.A. 2558 USeuy1iviend@nsiadin (Iu.) @nunigdnienans
UNINIFUUNIETAN

W.A. 2562 YT IneneansumUndia (n.al.)
ANVIVEIIATERT NRTINYISUUMIAITAN
uatvayuszauingnfne (U.In) sulszanusglaszand
WA, 2561 AuzAlUlal URIINEIRENRIETANN
nuatuayuszaulndngne (U.In) sudszanasglaszand
W.A. 2561 NOIAATUNITITURASUINITIVINIG

UAINYIFLNAIANTAY



	titlepage  
	abstract

	acknowledgement

	content

	chapter1

	chapter2

	chapter3

	chapter4

	chapter5

	reterences

	biodata 



