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Abstract

The objective of this study was to evaluate nutritional of locally protein foliages for animal
feed and feeding, and to determine the digestibilities of protein foliages using in sacco technique. Three
cattle with an average weight of 314 + 14 kg, each fitted with a permanent rumen and a T-shape
duodenum cannulae. The rate of dry matter digestibility in the ruminal at 4 to 12 hr of incubation times
of cassava foliage was significantly higher (p<0.05) than leucaena foliage. Similarly, organic matter
digestibility at 8 to 12 hr of incubation times of cassava foliage was significantly higher (p<0.05) than
leucaena foliage. While crude protein digestibility from 8 1072 hr of incubation times of cassava foliage
was significantly higher (p<0.05) than leucaena foliage. The portions of intestinal degradability of dry
matter and organic matter were not significant difference. However crude protein degradability in the
intestinal of cassava foliage was significantly higher (p<0.05) than leucaena foliage. The total
digestibility of cassava foliage was also significantly higher (p<0.05) than leucaena foliage.

Sunflower seeds were treated with high temperature at 100, 120 and 140°C, each group treated
for 60 min. Crude protein degradability of SS in the rumen of $S treated with 140°C and 120°C were
significantly higher (p<0.05) than those SS. Intestinal and total digestibility of S$ treated with 120°C
were also significantly higher (p<0.05) than untreated SS. It is concluded that heat treatment of SS at
about 120°C and 140°C for 60 min can be improved intestinal digestibility (by-pass protein available),
and reduced undigested residues.

The last experiment, twelve goats of 8-9 month old were used to examine 4 dietary ina 4 x 4
latin square design. The four level of protein from sunflower seed meal (SSM) substituting with
expensive protein from soybean meal were 2, 25, 50 and 75 %, respectively. All goats were fed ad
fibitum of com silage. The results of this experiment revealed that SSM could substitute 50 % of CP
from SSM without affected to ADG, digestibility, rumen fermentation and feed intake. The former did .
not differ from goats fed substitute 25 %. However, ADQG, feed intake, digestibility, ruminal end-
products and N-balance of goats fed the substitution of SSM to soybean meal up to 50% but decreased
(p<0.05) with 75%. This implies that the optimum level of the substitution of SSM to soybean meal

was about 25 to 50 % in a corn silage based diets.
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n“ s dy g 5 (Y a ar o
anmdndures cLA lniwuvesdalifvudosiuegiuriianvesnsaludy Aensaluiu
1A 11/8NA" (unsaturated fatty acid) M Tu1UBIMS (Griinari et al., 1996) lasawizatsBIiagay
e LS = . . . 4 o = o dela W a
pwmuiiaialviudlumda  (linoleic acid) Wussntszney Jngauemsdainiinsaluiua
a s A ar =1 Y d o
Twadaun 1aun duda (linseed), TANA1IIDT (sufflower), AAMIUATIL Waaduvdes waa
3/ 3/ 4 A4 o e’d” d{ a ' cf = - A o e o
fnilne dudu Fudedaifoudosiuomismait gaunialuzamsznasunsaluiulisudi
o A w & A . . ' s ' < -
NhilunsalvsiududaFaion biohydrogenation 8614l5Amunsa lvaludnufansalaouwlas
1 o o . . . . 4w o 9 o
'hmm‘;smmmﬂu conjugated linoleic acid (CLA) Fadniawsath ldadatlvesdlsznsunes
vinmazdede luudug Tusame wazluflegiuwud cLa dhalse Tenidouyud (Belurg,
1995) aunsatloatumsiAneonduaud (antioxidant) nazaedumsiinuzissluny (Pariza and
Hargraves, 1985; Ha et al,, 1987) anmiumziuvesluiuammindudonluny Park et al., 1990)

al

W)z @nTAIMMIgadYe I 519 UBaNIEYN (Li et al, 1999) uazberdesiumsadegiduiu

U a

1 Vv & ) [ - a 4
VYRNTHAUUBINY (Sugano et al., 1998) ﬁ'flumu cman%xnwamummnﬂuugya
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¥ b4
1.2.4 dlumsfnuiesdniwdimidu Tnsumansyosdaifendos suvzii ldgmsisulgs
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pazwinlszdnSamnsnde  vazdeer Iddiudeyatiuglumsinyifolududndelil  uaz
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ms3tsluassitvevwansanuing llstuemsdailuiedu  1éun

ar

wudnlends
nsziin vuuazdIee Fmsimsizdesilszneumand Jaanwamnselumsdes1dlugmu
s 1 B o o 3 = Y o grey L] A a = - | = [ = o
Jamsteslalud 1danTaoldmatinludesfinns wuwRerduwdatyiyrien1ag wmingd
AQUNNITLAZII01A1T TRsEAUNTA TUiuYTia unsaturated fatty acids LAEMSAA CLA #faw®1
ar 1 qy 2 ad ar ' [ = a M oy
nsaluiumaiiiuaz CLA sanuuien1istlesdumsdeslalugmu vilavewndais guvall uay
S o d oA a w y . o o L] EUR) U]
nANINA A CLA 110 szgadafienerinnades CLA o ld cLA eglugiihigndesld
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2.1 un
EYI TS vy ¢ a o [ LR s a o d:" ] .;
Hagiudus lnaladanudAgdugunnaesndaiuadinndadnnie  wu e uay
:; & . ey = Ao o o ar i
vy G9ldun Tlsdu wiensaszilTunsuily lwiuuazwiavensalviiuiduily sefdsenou
a1 A o ° o 1 o v i 1 o A Vo
Wandesduq Afinnudniufusume sasianguilivmumaegumm mstleafulsn wiengui
(= k3 1ar 1 tar P .
ns1wnilsy Tosinade himidaluludmunumnddeguaw (functional food) TumiaInau
o o Y Yt ar v o A a =y = o~ ar o
maaTda1n IANNITHALI I TR RO UNAHTALAZ AN TN YDIHARDAR YuzReItufdes
o &£ &N 9 - ] 4 ot e @ = o ot 1 kY - EY
fiflddugumandamu@edy  mahiagivemisdadniegludesdu  mnidlumsiszasy
o o = ey 9 ] s -y w o o oA
pwsdad  Tatflunueenidlumsandunuatems  wazludngAvomsdaiieriiaded
ar < A ] a ] a &
AUANHULFALBUY 13U 7191)52n0UIANYBY (secondary compounds) U UNUUY M5UsEABY
1 dyu ] = o v a o c: & [ ] vly 2 P 1Y)
manildwmIngiinadandedainszmiz@er  AededumsdoslaniamsgaduIngus T 14
a o o 1 as n’dy A"i’ [ (= Y 2 as [} 9
sz lomdupadad ualudatpondosndunuhinalu®iuin  fAeauisailesdumsdes’ldves
TalsAulugmn (rumen by-pass protein) saslemstlszneudinaradiuluinsamizaesTun
ar o o 3, 4 Y] [l 4 1
1 (abomasums) wazdldidn wissznevumuiiu-Tlsdu suandidnfdiulsAugndosuas
and 14 sz Teniduumuiuezgndudiseenuensame (Jones and Morgan, 1977) Msfinun
] o a v dal @ e o [ o A LY
mstorldlug ididnanson1dlae Anunludainddad1fan adrelstaudamsidadr1d
o 4 v & n‘: a = ¥ o =] 8/ o grey
@nannsoamdo ldihe  dnfumsWenmatamsdesldlud1&dn ludel§iams Gn virro
technique)  sutumaiinfiads s oudlymdnanuasfaiuitiawnsonarouTusau
=5 A'l LY -:' 9 ] 3 T
yiiaou luneedulaesaliysedninm
s 9 R . . . ér :’ Y A{dv dy dy T
AUV UVDY conjugated linoleic acid (CLA) 1u1ummzmunﬂumammmmawuagnv
wiiavoena lvdy Aonsa luiiuytia 18R (unsaturated fatty acid) Miar5u1ua M5 (Griinari et al,

| A W = P LY = . . ., < o
1996) TagmwzadntsiagAveisninialusiud Tuada (inoleic acid) Wuosdsznou Tag

au
o e W o < v . a o g
pmiaaintnsaluiudluasainng 18un fude (linseed), HuHa1INBT (sufflower), AR
o 4 & & d ¥ ﬂ ¥ 2 A o e A - v A ae
nuazdu wasdumdes waadlwe dludy Fuiledalifioudesiuemismanit gunidlug
= W 18w v A w d oa . . ] o
musznlfounsa ludu lusud  Tuiflunsa luududidaSen  biohydrogenation ad1lsfimunia
s [ = i ' a . . . . L o
‘lwumamumﬂnmﬂﬁuuuﬂaﬂuaumnﬁnmﬂu conjugated linoleic acid (CLA) $30RI8UI5D
¥ ¥ [l [
illafraiiuesddsznsvvoninmuaniiome luiudun  tusene wazluileyiiuwudy crLa
s o o - = o '
dlualselosidouyud (Belurg, 1995) amsailosiumaifineondunud (antioxidant) UozrAoAIY
Y =1 [y ar o
ﬂ'limﬂllzliﬂuWH (Pariza and Hargraves, 1985; Ha et al., 1987) aﬂnmm:ﬂuuﬂq‘lwumuﬂm

dudealuny (Park et al, 1990) Winsz@NTAIMMITQATUVBIITIAVBINTZAN (Li et al., 1999)



i @ Lol s T é
uazifedosiumsadeniiduiivessianiousany (Sugano et al, 1998) Wudu Faorweziina
VoA o ¢ o o A ¥ T W faa
wudnduuyed daiulumsiaunluaseliudunsfnmnmsldlss lenidyvemsdainilu

a 4 o { < & a w
Weadu ieandunumands Taommeiyhlunuliuiuesddseney Tunsmuszdulsdulua
' I= 91 a g M nv as - [ Af '
i Tavvedinsldswduwaadnihniu  welivilssnunmveuieunz lasmvirzluduves
= s . . . 4 31 Bl; Aa Pt a
nsaozd Tunsuily (essential amino acids) 1Az CLA mﬂiw"lmufmuﬂmmm ATINHANVUIY

vou4u3 Tna uazdaiiums Idmswornssssuana ldadadilseinsnm

2.2 wivllsAnermnsdnid {protein foliages)
o & =Y nﬂ' =, o
AsTusAuemisdnd (protein foliage) vauwiiaudisnaansaniandu lnldd lunfou
] 9 J -l ] J ﬂ - N A M n='d# =
nazanniothnidlumadown:  TagisvartioswiduinasegfanTonsnTuass suea
13 [l Vv
TBuastudu Ty Avdugn Awdes saliffediaeg vawsidavesdsvaiiilsznoude
a @ = a o ¥ 3 Y
Tdsauturzdugqauezannsaiwiaiuluomisdaifsudos waryvarwrialsznonde
a Aa ' 9 & & a
TsAuntigunmgease Inakiugunld (rumen by-pass protein) Mt eliasdszneuunuy
= I . . £ ¢ ar u’: dy a‘;’ @ 1 a
fiu-11)s@Y (tannin-protein complex) Favzihnlsz lvminedadifvudios wenvimiudiiussgh
dAegaadan KU Ca, P, Mg, K uaz lamidiusie dludu  Reed (1995) uay Makkar (2000)
] 4 - G. 1 1 o I:%' dy é
510918 tannin TuresdAIAINDT 2-4% sudluilss lemnisedalifendos Sailnwe s
ar = :; 1 W ] =t o 'd. ) £ o
dnivarwyiiahdl tannins ogluszdudinaiminiinisdanisin wu 91nfued (Wanapat, 2001,
as d [} = 1 <
2002) M3DVINAYOIMIITAIOU 15U NseaU 1o (Paengkoum et al., 2003) 8g1elsAmunyld
sz Tomiveia lilsAuomisdadzgairdalasnishiiszauneuaudunutiud (condensed
tannins) qamﬁu"lﬂ (>6% DM) (Reed et al., 1982; Barry and Manley 1984) wanvINil Wanapat et al.
(2001) uaz Makkar et al. (1995) WU condensed tannins e SRMNNITHAAYAUNSH T))sAu 1A
r.‘? ] o oa 4? ar 1 o [] ar : L 1 qy Y2 G = [
qeiu  udnalnfdatiuds ivodufiniveu  dufumnbesmdriiunlddedinsfnuiedis

azioon luizsusazyiia li

v (%] W da A
2.3 szuummawuﬂugmu'umamsﬂmmm

=t « . . o
malulaBFinmgiiu nuneds msilszynd 1915z Towd (application) ¥B103RANNS VRS

oy

aszuumsndnluguu lasmsdSunlfsuiinainoguuldmmzay enseswunaiiaveayd
o e o w @ oS da N . A oA
uUNIo uANGY) TaondnmIgaunitine lnanazmy (rumen microbial molecular) (WHIRY
a A ar a w oo 2; 1 &
sz@nimunszuiumsvinvesemisneuly  guunazwondaludad@andosioly 49
unasemisroudegiumnnluszuumsinyas lulszmefddsiannviosg e dou uaz
¥
2INT1YULBA Cunningham (1990) lAnTudidenriusudunazanudian lumsldise Tomnives
e a o o A 2 a s A4
malulagdimulunisndadal mefulTuue s lavmwizents llsdunwofesdseains

é o L) d‘ a . ot 1 ' A W a ﬂlj o
Tandeordvegludlszmeiimdsdau bilshulsamaniannuds doufulinnwsuilugazime



Tumsfinun3sedwnmansldma TuladFnmlugwu tomudsz@niamaszurumsnidn
=y o o - =t ar 0’: S
sazarwawiselumsaaasiviuiseimisdad luniswdaems Tusaunndadialuslide
;‘ d‘.d 1 N
uazthuuifigunnas L

=

Hnringyaunidgwu dsznou lddrvriave wniGeidignanediaios 30 ¥iia
(species) unzfinruedindu 1010 wa/ma vesvourarlugmu §1UsTad 40 ¥iia (species) 3]
3 »
amndudu 10107 1wa/ma vesvpunalgiu uaziliyes1 s vile (sapecies) naziiyos1s wiln
\ - 8 3 L 1 5 d'l £ et ar L |
(species) uaziinrmududurioondt 10° wana vosveunarlugmu FouuaiGoiuiiiunum
gazanudnuinndi s TnduaziFesaoons WALV LIIAYEINITHBUTAIUUBIDINIT AITHAR
a - o =1 = [] ar [] [ g'q
N3A VFAs tagqaun3dlilsau nse VEAs segagadusumisvesguuiiudiulvg (~85%) e
1 a o t & o = o o o
Miduunaandnues  wdsm daugdunidlusau Tulu nazmiTulamsnveagdunid
anoAINd Yol TnyuzyeseITimas 12 Inaduesnningnudignszmizemisaiuan Tag
& o § 1 - o w ot . .
mwgfis ididnienstevanionazmsgadn1dluardadde 11U (Omin and Joblin, 1997 ; Stewart
et al,, 1997; Williams and Coleman, 1997)
wuafGrluguausandwudnesizvesmsilueglutineinnguuld s nqu e

1. nguuuaiiseneirveddass luvsanarlugiu

]
~

2. nguuuAiGefinzAnot19naIY 9 Aueyn1AvenIrIs lugmu

3. nquuuafiGefinzfaoiudauuiu fuoymnvesemis ugeu

4. nguuuaiideimedregfumisiuluvesgan

5. ﬂfjmmﬂﬁL?uﬁmwaﬂwﬁaﬁ1ﬁwmiﬂﬂmcﬁmaxﬁ;aﬂ (sporangia)

TuaniaznisIfemsund uuafiGelungudt 2 uag 3 azfimndigade 75% uazes
mmmwﬁm‘fndauiugmwﬁﬂ endoglucanase (88%), xylanase (91%), amylase (70%), protease
(75%) druuuafiGelungui 1 seihlszinnsdioouaznamites fyszinm 2030% uaznunfice
AquA 4 uaz s fuvefilssnniveunnuazndniiides 18l szuia 1% vesszsansianua

(Minato et al., 1993; Williams and Strachan, 1984)

2.4 MY gaunIdlugmu
il o o a as 4 [ ¢ =
sufiunymuagninndidglumaifanszuaumsnineminitedunsizvnanina
g Yar o o dy &.y & 9 of ] 1) 9 =y
qaihldiudadifoades meldlsz lenitunszuiumsnmsn Tudgulusumeonazms 1iranda
L ]
i dniugmuszdesfirnnzadeuiimuzay iheediusaudiunsa-arslugam (umen

=) 1 | ° = o 1 !
pH) ttazanududuyswen Tuidio lulasou (NH,-N) szdanademsiaivesgaunionieng isu

.
= g =

=1 a3 at d" = 9 w AN Y a o a
wuafiGey, TUsTadq wazitest  Teaowawdagaiendidgd lAninaszuiumsminlavgdunid

= =

Tunszmzguuldun nsaluiufisane1d (vras) |, ueuludio-Tulasiou (NH,N), 9Aun3d
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P as 9/t 3 Ao w [} 23 o o o
N NH3-N H‘U“lﬂ’]'ll’ﬂullﬂﬂiﬂﬂq‘lui@limuﬂﬁ1ﬂﬂgﬁ1ﬁi‘l_lﬂﬁl&ﬂiﬂiﬂﬂixﬂ’)ﬂﬂ’ﬁﬂQLﬂSWZH%ﬁHTﬁU
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=, & 1 A A o o o e‘: A @ el [}
Tsauieduunadsves lsduiddgdmivdainoudes Tasiledefifinanssnudonszuiums
ar o + 4 o 1 o
dunseruaznsruaumseasumsdszneumariiningunaie 15U Townd 18un silaves

9 ] 1 1 Y e oo Vo e ] o
BN F\ﬁ‘f}ﬂi]Uﬁﬂﬁ’}u‘5:511’J'N'E]'Iﬁ’I‘SHU'I‘UﬂBﬂ1H1i‘UuVIﬁGI'ﬂﬂSU wmmwamnmﬂaﬂuuﬂm

a

o

= o o Vs W =,
youlszminsgauniduazjaliunaeanszuumsndnlugmu lananzedstadagaue misdal

&

Tuwadounasiwneudu seiinnuandssumnnludssesguninderademsianyesgiunds
Tunszimz g uagaszuaumsndnTnruza 9 & mn"hjﬂ'hﬁ"'uixuums%ﬂmﬂuﬁmmi
o msdaiiunndnfudsiinasenisfannmsvesiinainegmudi ‘luwmamjmfuﬁmiwaﬂi
FadRadeel&suomstulussdugadezdwansenudeantaz rumen pH (Hunsannbaiy
wazodwnlfinannesdlndald (Siyter, 1976) Fansalusiufiszme18addulumsila
rumen pH anas wansauandneziinarenmdunsalugnnunnn) (Burin and Britton, 1986) &4
asovnaidaemsidadlgdamuezinadensiaouulasuss rumen pH 110 Taowizedibs
FadauomisnedesistuiidaTldiuduee denadeilfianmsvaniasuasns@suies

a

yoadnd saManisdansied TVEAs uazdiiunsennsydun3odny (Kauffman, 1975; Erfle et
al., 1982) MOASNT Van Vessel and Russell (1996) tng Lana et al. (1998) 31091471 lunngi
1850 Timothy hay luszédvuatiinavi l¥anudunsa-a19 (rumen pH) aanavinszay 6.5 iy 5.7
uazndunTIEd TVFA, C, C, C, HazmIdAATIEHMITY (CH) samalszAngnmms

=

o I's = o P - 1 a E a s oy Vo 'S = [ a U
ffmﬂ‘i’]:’/ﬂﬂﬁuﬂiﬂiﬂsﬂuﬂuﬁﬂﬂ’mﬂu‘lﬂﬂ')ﬂ ﬁ?ﬂiﬂllﬂﬁﬂqﬂiﬂlaﬂlﬂuﬂ‘]ﬂ’lilwtl\‘lf]fnﬂlﬂln WU

a

fianududuves TVEA i1y 78 mM  uazdadiu C,, C, uax C, HAUMIAU 59, 13, 6 mM

AWMAL 71198 rumen pH 1980 6.5 nazarwiduduues NH-N sy 8 IM Sedadiuans
o wmHRER STz aude 60: 40

ﬁ?ﬂ%ﬁﬁ1ﬁﬁﬁuﬁuf {correlation coefficients, rl) FENIIANIIY rumen pH ttay TVFAs,
AANIUITNIN C,:C, 1ag NH,-N 1AV 0.73, 0.82 itaz 0.65 ATWA ML uenIng wudteanie
rumen pH aafassuiiennsnmsiusssuemstu duwademsdunsisd CH, anas ualy
vuziReatunu Uszininmdes ldvoatioloeglusedud  wiuldhaniae wmen pH
wansenylasassromsnlfnulasriavesydunidiedlugmu msdamidaumummsiing
vesgAunIdmatiianniovt1@na103s B pure culture 138 mixed culture iHoANNINS 1Y

U5z Terinnaisennnsens g (Wallace, 1979; 1996)
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=1 as =4 o o 1 = o a
wenaINTindI5Eduuns NH,-N Allnnudngroydunidmu@eoddy Tay Satter and Siyter
H . . I a e

(1974) 18k imsfniTasluszunialas In viro technique WuII3AUNIITANNADINTT NH,N
e ldlunisnsouan Tansedy 4-5 mg/dl Tuaniz? Wallace (1979) 570971491 pectinolytic bacteria
P a ¥ A a - oo Vo ° PR o A 9
s nmwwududielinisiaSugso laguuanGomariiamsaduey ludisdgwadiie 14

N , p! : .
U3z Towd Inee1funs2191N15 NAD-linked glutamate dehydrogenase 49618 1@ 3nszuIunIsuan
) o a oo =, o = LT ot o o L] o
dwmFugdunioynyialumsiiwen el lunsdunsizdaad 8d1a15Aa1ss Erdman et al.

. v

(1986) 1ag Odle and Schaefer (1987) WUIITAUAMNANTUYE NHI-N MmNz auniusziinane
Y5eAnF-nMMsUBso MITHUTININATIASIBEAR WO IMITWINE YWY Tasnrnnduduyn HN3-

o =

ad =1 v W o o ¥ 9 ar
N mglumadgaunideziinnuduiuinussauanududuyed NH3-N melunszimizvin uaz
denadalszdniamnsdunsizisdunidllsAufinaasdinin NH3-N Tugniudinds 5 m/dl nay
ari lulamsniidesaniwldlugnuandiat nagnuhssduves NH3-N awluwadergeni
MEUDNTAFDU1NT0Y 1.6 me/d] (Russell and Strobe, 1987)
Song and Kennelly (1990) swamitisuaustait lafuemisnouminiinariildseduves
2 & ;& aa & 4 4 4
NH3-N Tuweumnarzmnuwuin 15.7 mg/dl danadadmniudszannsuuaiGoimuafimuvuuas
= oA o 9 ﬂy Ay v . -
YsedAntamveanszuaumnindw uenuniiluungfi 183U Citrus Pulp 1o Italian ryegrass hay
C{ o ¥ " 2] s
#itlszaoe 1o neutral-detergent fiber (NDF) Ysyuim 33 wofidud duaviildseduvoanis-N lug
& c??l [ (= o 94 ] 9 = =) ¥ 9
aruAndY ua ilnai ldenvensalumsdes ldvesdunioiag arduduves vias uaz
£ o o ¢ = = " =1 a 4!’ . . I { f
UsednSnmnisduns iz pauniolYsaumuyYy (Rikani et al , 1993)  am Inuuiiegluaia
nsTiwanda nagldsuaisadlavhmiln wudseduues NH3-N oflutae 18.7-229 mg/dl wog
=y 1 ] 1 = £ g" L [}
gaohuTnsnulunszuaidon (BUN) agluga 15,0204 mg/dl daudFuramandminueglugi

31.1 - 32.7 kg/hd/d (Robinson et al., 1991)

2.5 Hnainngmunaznszuumminludaina e
ﬁmfnﬁyumgﬂaTﬂufi’a"lﬂ‘lmw?au"l?{%’nmminmuﬁﬁﬂmmm‘h uoznanaoyldni

013NN T Tﬂﬂmwm:ldnﬁqﬂm’ha (Wanapat, 1985; Doyle et al ., 1986; Devendra, 1992; Wanapat,

1990, 1999) 1A Preston and Leng (1985) wmmnﬁﬁzﬁumdﬁﬂqﬁumfhf'fuﬂ%"’luswummﬁm

o & oM Y o - = [ ) P < Y @
dadmelmifalszdninmlunisnda Leng (1999) naniinagninezdiinlszdninmmania

E
¥ o W

: dy 1o L3 a = :‘d L) E; ! o

hunusgfumsthldiagauniisgnivluiesdu naznuasnssodesainsatinn1§ls qui
o' ar “ =y = = d' c; 0w ] o 9

nagns lumstfunldoutdnainnguusaiiusesid iy iy a15151114 non-protein nitrogen

(NPN) waz TUsAuii hidosaaiuluguiu (rumen by-pass protein) AaPAIUMIFUATIEH VFAs (10

Wumsmudadiu PE Juseduiimunzay



P i a 1 [ a 4 1 =
Tuanmeh Inwaznszion 185uvdaiduundsemsnenvetadui wolSumms
AuldmAnlszua 1.5-2.5 %BW (Wanapat, 1985)  1uvhedmiians Tu'laesnasiiafdlu lnsaasha
Wussnilsenoundn lasiitals NDF, ADF, ADL Uszunat 70-75, 50-55 uag 5-10 @a1a adiu
= P=1 1 “ o o o o o o [ e o
Tsfunenn (CP) sxfiegluszdudnlszanm 2-4 nlesiuduaziisasimatesaniolugmn1ddni
&

¥ retention time 'Iugmumuw (Wanapat, 1985; Wanapat, 1999; Hart and Wanapat, 1992)
v & a Y 9 3 1 3 s = as o e
danandlSuramstuldveue vinldninfudse@ninmnisdunsied €2, €3 uaz c4 Al
uua udwrwdeadulianlszuie 50, 12, 18T 4 mole/100 mole AWFIAY TuvieAszAvvDY

NH,-N 1u gmuﬁ%hﬁmh 3 mg/dl (10 rumen pH WAV 6.5 (Hart and Wanapat, 1992)

-] [ d:‘d.' A
2.6 ynunvakeulaiie-lulaswuludainanses
3 ¥ . '
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v da = = 4 a § t
10-15% lugasomis lasludadiindesfivisuniuiing dieseiniiluaube loaoudhags

]
a/ ol

Tasanizminmdaniuauinaalutus waduwui linzmznfonoon vaziinsuladnd
AIENTIIANATHATAMATE (2547) TrotuamnI Invuzyssnamdaniuaz i1 mnwia
muaz Fustianinnzmizaldenil DM 90.07%, CP 41.05%, EE 2.02%, CF 14.79%, Ash 8.28%, NFE
33.86%, ADF 29.87%, NDF 29.29%, ADL 5.30%, Ca 0.35%, P 1.44%, TDN 70.05% {aznnuan
muazTurtianinsudonswauatid DM 92.43%, CP 23.41%, EE 8.23%, CF 31.43%, Ash
7.31%, NFE 29.62%, ADF 29.87%, Ca 0.68%, P 0.72%, TDN 70.06%

qmﬂ'm1mm1wﬁﬂﬁﬁﬁﬂ€1ﬁ’mﬁfmuﬁﬂ DM 91.3%, CP 24.3%, EE 4.1%, CF 34.5%, NFE
23.0%, U579 5.2% (¥H1iruAINg, 2534)

ﬂmfimNmmwﬁﬂﬁﬁmﬂﬁumnmﬁﬂﬁn:mmﬂﬁﬂnuﬁ’a DM 90.2%, TDN 80% CP 34%,
EE 14%, CF 13%, NFE 28.7%, 113518 5.9 %, Ca 0.27%, P 1.17% (¥2ilenianns, 2534)

ﬂmfimNam1wﬁﬂﬁﬁﬁﬂ1{1ﬁuﬁ’mﬁmﬂﬁmnmﬁﬂﬁnzmmﬂﬁaﬂué’a CP 41%, EE 4%,
CF 16%, TDN 70% (IA¥§N3, 2542)

Banta et al. (2003) :nfmu'immﬂz')”uﬁﬂmﬁnumzﬁluundqﬁﬁ‘lmﬁuqa fiszauvealalsdu
WOAUNTIT 1{1:3’1:ﬂw'lumé’ﬂﬁ’wnmsm.ﬂ?iuuuﬂmﬁw'swm by-pass fat TuAsZINIZ§U 1A (Markus
et al., 1996 8131AB Chouinard et al., 2001) VINNITNAADIVEY Schingoethe et al. (1996) & 1Fudn
miuazinlussdv 7.5% “luqmsmmsﬁwaﬁﬂﬁﬂ%‘mmﬁmmﬁnﬁmﬁmﬂ?ﬂmﬁuuﬁuna:umm;u
sefszneuveadamiuar ufiufinaeniniunnnt 40% waznsa lududmIngezeglug
vos lusiu liduda ”I.uﬁ'ﬂ'in.ﬁyumgmﬂsﬂ‘hsﬁ'u'ﬁ"lﬁ'mmmwmaﬂvﬁuﬁauﬂﬁwxgmﬁu"lﬂﬂmﬂu
SuMiaiusEg (hydrogenation) veansalviuidudamolunszimizgmulaogdunis s

o = . & @ A o
hydrogenation 3=R11¥WNIA linoleic (18:2) 1W/asuTiunsa oleic (18:1) Fuiludusudunisnda

]
ar

Conjugated Linoleic Acid (CLA) ¥Hand 1ﬂﬂg"lﬁ’uf‘i cis-9, trans-11, trans-10, cis-12-octadecanoic acid
cLA wgngadumoludddnuazssaraniiifiode (Giob et al, 2004) nioazantylyiuly
v (Chouinarad et al., 2001) Tagwa'ld cLA seilSannniuidie 185Ul uameansa tinoleic
WINIFURY 1aY Chin et al. (1992) 510931 Anwduduwes CLA ﬁﬁag}‘lmﬁaﬁﬂs:mm 3.8-4.3
fadniudensuvedludy uaziszainy 84% ves CLA veoglugy cis9 uay mans-11 9
Ritzenthaler et al. (2001) 1091 397 ilounsriafasiumiuundsves cLa foglugy ciso uaz
trans-11 fnnadi lusmisvedyud wazdioamisald CLA 1nndt 25% voudtefimudnly #e
sefuves cLa Tudleszdusz lomidequn muve s aamudiduves cLa Tuluhuazdii

3 o ] v
e Fuemadanigiu lududnn 1du19nwey (McGuire et al., 2000; Dohm et al., 2003 scollan et
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Table 2.1 Fatty acid profile of common ruminant feeds -

Feed —-Fatty acid, % of total reported fatty acids--—
C14:0 Ci16:0 Cil6:1  C18:0  Cis:l C18:2 (C18:3 others
Pasture
Grass 0.5 19.2 0.2 1.6 22 20.4 55.9 0.0
clover 0.5 229 03 34 3.6 211 48.2 0.0
Grass + legume 1.5 20.0 1.2 2.6 4.2 18.9 51.6 0.0
Silage
Grass 5.4 24.0 0.6 29 6.3 14.5 46.2 0.0
Corn 1.1 15.2 0.5 35 18.9 40.9 6.1 13.8
Hay alfalfa 12 229 0.4 40 49 18.1 23.5 250
Concentrates
Barley 0.0 27.6 0.9 L5 20.5 433 4.3 1.9
com 0.0 16.3 0.0 2.6 309 47.8 2.3 0.0
oats 0.0 22.1 1.0 1.3 38.1 349 21 0.5
Wheat 0.0 20.0 0.7 1.3 17.5 55.8 4.5 0.2
By product
Gluten meal 0.0 17.2 09 0.8 26.7 53.0 1.4 0.0
Distillers grains 0.0 15.6 0.0 27 242 54.5 1.8 1.2
Plant seed/oils
Soybean 0.0 11.0 0.0 38 233 54.5 59 1.5
Extruded soybean 0.0 14.5 0.0 38 19.5 53.2 9.1 0.0
Extruded cottonseed 0.0 234 0.5 2.2 16.5 57.4 0.0 0.0
Sunflower 0.0 4.0 0.0 5.4 212 69.4 0.0 0.0
Peanut 0.0 12.3 0.0 32 515 30.2 0.0 28 |
Feed —-Fatty acid, % of total reported fatty acids—
Ci14:0 Cl6:0 Cl6:1 C18:0 Cl18:1 C18:2 C18:3 others
Linseed —0.0 6.5 0.0 4.0 22.7 15.4 51.4 0.0
Fish oil 8.0 22.0 11.0 3.0 21.0 2.0 1.0 32.0
3.2 24.8 5.3 14.5 459 5.9 03 0.0

Animal tallow

Source : Dhiman et al. (2005)
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Pl lignimﬁu polymer wwqﬁuﬁ 84 phenyl-propane Jsznouaiy comaryl alcohol, coniferyl
alcohol 110 sinapyl alcohol Hudy

1

é 1 1 ot ] st o y g ﬂ‘J’
g Inaidudiutiznouvewniauradvosites (cell wall) dmsudadifoussaivemns

o [} o

A < ¥ Vo - & 1a £
Uszuanidelefinrmdrdgyedrana unsiulludes 1d5usdrafivmenalfinauwazqauniw ez
@ o o e o 4 @ r o ar
Wl 145z Toni Tnugaunianolunszimizguu ilewsindessu lanandnganie Av nsaluiy

é o 1 v ar o o Alyv 1
53me'l4 (volatile fatty acid, VFA) Gadadluuvaamdsnundndmiuune vonnnilfaraolums
o = 4 Y ar ¥ 1 t s
Snanmaugamolunszonzguudndae uaseuns 1dsuemsitio loedrufivswe sydawan
Tiunlsz@niammaniaudnls msidnandaasiIiunelquaming diuermisdu nueda
o o o  Jole T ' ks o H 4 N '
FagAvsmsdainiinrududuvesInsuzdomianimings  daumneefiwelodinii 18

g <« @ o & e o o 1
wofdud envzidluingAvemisdaiviiadoinSenassialszneusuiiugaiets uisesn
0du 3 dszan Ao 913 T1lsAu omsndsnu wazemmisiasuussquazdaniiu (GAuiws,
2542)
a . a - o oo a A -
M31i1 fibrolytic enzyme Wi luamisunsuunieluomsdadinvubenlssnnduis
a A A 2 = o a wov A
dusnuuamaniiaithauly Weaidlunisivilse@niawmarsmindesemiside lolunszmizgam
a ' g & o 4 a 4 a
Mlfunzunansadessms A5 %y uazaunsaldlss lesisnomswe lolAmuiudndae
< <4 & o £ o e 1 =
wazeslsznsumiuniiveade lvluomsnnulasia ] fidnumenemenmniianudwgs §
¥ ' L4 13 3
anumuse lunsnszquuazdudiun1suameIs s ssnaaihini msfsadeImswaul
nszuaumsmiinlunszimz g vagmsgaduvewwandagamoninnszuiuniswiin ldediel
e & = =Y =y i o [
Pszdninm hldinennuauga vesiinminofimnzanlunszmiz gy ssmlsznounanues
A 2 ¥ @ o ¥ A & o ' P &4 &
ool Aeuwzsaadvewmtinaadiy Usznoudimte lo salinisdesladwin dutiely
@ ks t 4 T [l o [ a = oo
tadlumiTulamsadlszinnunz seade uazdoud bileas Tu'lawse wu Sntiu Fan ifudu
J A 1 t oy aooa & =y
daulszneuveadels laun waglaa wiiwag lae wazdniiu Fuvag Taauanedwag Taa iy
1 - Q  w o o L | ar U ar
danlsznouididguswniuradiy Tndonsamiun leTawaglaa (holocellulose) Taudailu
] o o o o a‘dy ¥ & o o 1 ¥ 1o a
urnamdruiididyvesdadifondes Fadades 19z Tenitdnndosus luu Jusgiuiua
o o s a o ' A & o d e a @ @
vpIiAranvo NI IIsHad nazdiuiznon mnizWre nTda IR lmaudiiantulumiawad
= o [ SJ; A oo =Y -~ a o o o [} [T 1
Ay uazdnsimsges 1ad osnddniuluise misdad ssihildmsden1daaniaely

= c'. o = @ A
mamummﬁmuazﬁ]umimﬂﬂm'sﬂummimaqﬁmﬁ’m (flu LAZINDN, 2546)

15



2.10 AN YUaza1ITUA3 1M conjugated linoleic acid lugum
n; o oo 4 =] ot 3 A
wnmilodludadifoudosmdn  flnawennsolumsifommmenmsenanass i
namsinyas 18a Teomwiznandauaznawasy ldnfinauezimgn iy dudnlevdadiuumds
ar Y LY & a o Y ] =
pmsndenu Qludu sazmaiy) daannsolflugasomisdaiinondes 1R (Wanapat et al.,
2000; Wanapat, 2001) othelsAmyluommsunednmsidiliinmin  fanasedimsdnuuag
t a Wt y=§ 3 & ¥ a 1 @ ar A - ‘!f o o
duadultiinsldinnaiu  easdunuuazdiuyasweniudnlends  wenldouiluiiieda?
¥ 3
guamadell lumsidsumzdisemsnenisiafeuazwdsnu Lilvsweregauniduazds
L3 Q = 1 A c; ' 4 . .
#ad NanuiududeuaduuvasTusAudaldon TulasiounlileTys@uud (on-protein nitrogen,
= 3/ . o Y o a2 o= ng ] ] di é
NPN) uoTsAuny (rue protein) seildifanszurumsninluson fadiueddaiiosds
o or P = ey o = ¥
suffudesiansnldrumlasvesgduniduaznandagaiie 1wy ueuTudis-lulasou (NH,-N)
1 ¥ [ ¥
uay  VFAs Tavomsuaznanaaganioh ldanasyuunsnlin  Midauiidadulugom
o o4 & ) A 1 ooy Py .;
Taomwizqaunsdlls@u uay VFAs slinanssnudedss@ninmmsniauaznunimyauiiouns
4 o o @ dw ¥ =, 4 o ] o
(van et al, 2001) laelinmnoriuuazduiuiiuednindda  Medwalilgmsldnss Tomni
1 ] of = 9 a = o d 9 ) - Y
aoll ed1alsiawwandagaiisnnnszuumsnin tazsdunsd o1eezlilysuhifivanedu
3 o v Laq Y = A Y oS 4 A o 9t o,
audeImsveadad Tasawizludainiwandngnionandaguamd Jellamduiiudeassy
P [ & 1 L] 1 ! ie o o5 =
e1s Wsdnlnar  aaligndeslugnmuasdwlldonidldidn  FaduTisAugunivg
Taenluvz 1dnnuvasesnintyfenrmunszuaumsiruanudon 1y mawdamuesiu

o a ¢ 3
ﬂ“ﬂln'ﬁﬂﬂ’lﬂ AAUYT NI llﬁ?zﬂ'lﬂﬂ‘]'ﬁlj L‘ﬂuﬂu

Tugom Turitedie
J;etary fat, Linoleic acid 7 (
Cis-9, cis-l.? C18:2 —» | Cis-9,cis-12 C18:2
Cis-9, frans-11 C18:2 (CLA) Cis-9, trans-11 C18:2 (CLA)
—
l T A®.desaturaase
Trans-11 C18:1 {Vaccenic acid) Trans-11 C18:1
—
C18:0 (Stearic acid) C180 ————» Cis-9C181
L_ ! A’-desaturaase

N Bauman et al. (2000)
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' ¥ )
nszuaauouveadus lnaildndidguiomsuasgunmgadiu - Taomwizetiats
9/ | g w & v = = as < J ow o 3
Tugadeyainasazainsaasy Tavsuiimdedeg smdwdadusinniledad madudleu
o 3 s o ot = = o
MRy aEantadng  Uszaeudumsiamamsiaminduwuauiadadnnasus ina
¥
mremsvarsanuvinn vasuldsdurazndinu Taomwiznsud lnaes luiusididie
=" [L = H ) L) 1A W
Jgmguamaunnuy  Sdimssusediug lnnennsilinga lviusiia hidudumunsa
v a4 a v oa o ar 3 o = wa 1 = = &
lyududa Wninemaasdmunnsa luluunsialguanialumsdedumsinausdald 4
131 ' . . . . - w M a o o Lo A
LN conjugated linoleic acid (CLA) “-]NW‘]ﬂuﬁﬂJW"])’ﬁN”] pazwuuIn lusdadus 1ndaifoudes
3 .y ¥ as d’dv § o
fin iflauavtiuy (Booth et al,, 1935; Bauman et al,, 1999) uazluussauiiedadAvudeedoiuds
X ] ¥ o ¥ o &
wulwileunzuinniuiledalviiadu (Song and Kennelly, 2002)
o 3 o (ﬂy ¥ ' 1o I'd = o/
TwhluifedalifvudesdnInydunsizinnnwaningamesinaszuaumsninlug
P-) o a k4 a 4 a
WUAD DHIAN (acetate) MU INSY (butyrate) wazIdnnluiuluems & cra rﬂumsmnme
(intermediates) YBINIZUIUNT biohydrogenation TumslAsunsa luaflududa lifunsa lasi
A w -y st o g a -; = o o o . nﬁiy dll Y]
suda Taogaun3olugn uay CLA Mifeduiinymduiusiu cLA ludome Ty uaz cLa lu
z - v wrd o 4
ViU ( Bauman et al,, 2000) M3ifa CLA lugmudsimisnsa luiulidudidunanemis Tag
a o o Y ¥ =1 . o A
cLA finuludadifvaudesiilassadradly cis9, trans-11 CLA  nszuaumsia CLA Tugmuisy
21N8IM15N1 linoleic acid (cis-9, trans-12}) uﬁzgmﬂﬁumﬂu CLA (cis-9, trans-11 CLA), vanccenic
acid (trans-11) wazn3n luiuduRa stearic acid Au1AY (Aawealuzih) Tavndudrgdunialug
1Y o/ 3 o as £ t = o o
wunmwriia gndudimsiienTaensa ludumoes (Henderson, 1973) Faduingudigdunion
dmthilums biohydrogenation ‘um‘lﬁjﬁuiugmu fia Butyrivibrio fibrisolvens (Kepler et al., 1966)
14 ¥ ) »
wennil CLA Saannsadunyiediduidaitelaod tans-11 ¢, Fumsdedu  asaluiuly
a . | M oA oy o’ ] o A . w o o Y
dummuinnlusyiansodminiy 1wy Guda (linseed) FWHE103 (safflower) WAAMIUAZ T
o < » o ar =y [
waadundes waadhaTua uaz wiethe Wudu s lsfamilyvimdnvesmsiasy cLa Wi
o dv 4 - A PR . . ' t [
dalRvudesfomsngiunionlaou cLA du stearic acid WnudmInajuas lamnsoaiunu il
= ] o o a i o =5 Ve . a ]
Yhina cLa AndlddnluilSnaidesns1d Saldmasiinsfnymiilumstleadulld
1 = -~ a = = X4 oo oo
cLA gnoeslugun uazdavnafieiimamy LA lugwulasgdunsd  uazdninvimanid
' - J ar =, 1 ) L4
wud cLA ennsadiviuludagduans i lasmsriunszuaunmsitanuieu wu muend

h3A (Madron et al., 2002)
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uni 3

d as
gilnsalazdisms

3.1 ynin

¥ ¥
s

Yy ¢ A a o
mistnmnlunsaiiliagussaenmenuinamahlflszloniludy  wilauaznnuia
o M Ao 9t 2 v U ] g as s/ =t = a t
Tyl luftosdu wazdamainisdesldluguu veednguis TUsAu uagwaveanisnIndaens
wanulaswesnsalufu  nfSoudsuneuuazndenmsning e ldidoyadinan I

td
Uszgnaldlumsifeadaide |

Ay [} 3
3.2 Uﬁﬂ'lﬂﬂ‘lj‘i?‘l]i'.lﬂ'llﬂuﬂ
- o o o g d o A o v oo 9t
ﬂ'l5'Jlﬂ71$1ﬂ1]Eliﬂllizﬂﬂ'ﬂﬂ’lﬂlﬂﬂﬁlﬂﬂmﬁﬂllﬁzﬂ'lﬂmﬁﬂ'ﬁilluw*‘]f 1ﬂllﬂ 'Jﬂflilﬁﬂ (dry matter,
DM), lf’ﬁ {(ash), TusAune (crude protein, CP) Tae3tn15982 AOAC (1984), neutral detergent fiber

(NDF), acid detergent fiber (ADF) ATNTTAI1TUO (Goering and Van Soest , 1970)

3.3 §ainaneq
@ 1 =] o
dnvarn Insuims anvaunsolunisdes 18 lugun veandauazmaniuaz u
o o v :, o o o o
¥ TmnznszmIzuuY0125 (permanent rumen fistulae) §1U2M 3 1 Fnihmindaiyndnowdiam
& o A o 1 v 3 - Y
naaey Awlurendudsr YSuemsawiugemsvnudionghaauasaiuemisdu i

nan 2 et wazdanuaunselumsdesldvesiagavemisiisgnaaey

3.4 eYM1sHAE M3 IR IMIsdRINADDY
Tannd ldFuems lussAion 5@ 1598w (maintenance) Tasliomisnery 1dun v

9

v
17 70 WediFud uazemistu 30% Tasldomisduas 2 e (8.00 uaz 16.00 1.) Miazeiald

@  a o o ] [l @ J o .
dumaeana USudaidavemsdadiudatiauuldina 14 Ju fAeun151i1ga nylon tag mobile

bag I

3.5 mndin nylon bag
Qe ° o1 oL
gan 1¥1un1smaanai191n polyester cloth Tasfizvina 45 Tunseu uaziivua 6 x 12 em
< a” < s t ] w ] 3 t o o o a '
Fahmingmsadetialdga q aztlsvanm 5 ndu Franmias 2 srdedad 1 @ dmlhagaldniu
1 ° ] [ @ g ar roat
uazgngelaiFon wasulunszmnzgmundewq Ay uazdhimsinuoen vasmstivina 2, 4, 8,

12, 24, 48 uaz 72 93 1ug sndugeiina o lideaunlugmu uavhimsdruwiioufunguau gaii
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‘ o 3 & o 5§ P -] Y a =y 4
80N mﬂns:mwgmu‘n1msﬁ'1ammﬂsawnwmmmm‘lumiﬂu‘luszﬂuﬂnmﬂunm 15 W
1 o.’: H =3 c'/ 4 = o o
(Kamel et al., 2000) sioonmiuouiigangil 60 °C funal 48 41Tue Hedmsrzasmlszneuniy
= o ') o 9t
Wi uaz Anoua a1 ued Drskov and McDonald (1979) uazvimdatas Iaeldlusunsy

@uFag1 (Chen, 1996);

P=A+B(l-e™)
wia, P = degradation rate an time t (%),
A = the intercept of the degradation curve at time zero (%),
B = the fraction of DM and CP which will be degraded when given sufficient
time for digestion in the rumen (%),
¢ = a rate constant of disappearance of fraction B (h "l), and
= time of incubation (h).
Usz@ninimlunsdesld (the effective degradability, E) ¥89 DM, OM uag CP fuaw 18
Inaumstheis ol
E=A+(B){c)/{ct+k)

1§{® k = the solid outflow rate from the rumen obtained from the previous experiment

3.6 1nAin mobile bag
ai197n polyester cloth  Tagiiguuia 45 Tunseu Tasfiviim 3.5 x 5 cm Whidvg 199k
1 Id L] é 3 dy ' 1 D‘J 1
nstasly nsemizgmu Almsdovldgege dennmsneansluaisiiogsendnegaTueh 12 A1 24

o [
MAMINAaRT 391999 2 11a1RINa17 TAEAIDENIINAINA IV INITUARTUASLNTIVUIA 2 mm %9

o

w [ @ ] o o v \3 o . a9 o
mnin dszinm 0.5 ndu uamiastivlud 1di@n desimiuseiny mobile bag VUG WoBNIAY

° 4 = o« (4 = ] LYY )
ua mm*m"mm::su lﬁﬂﬂ'l'i’«]!ﬂ‘i'lxﬂﬂ\‘lﬂﬂi%‘;ﬂﬂ‘ﬂ"fﬂuﬂﬂ LWUL?\U'JﬂUﬁ'!ﬂﬂ'l\!ﬂ'lﬁ'l?‘il'lﬂzmuﬂ'm15

K]

firumsdeslugmu (residues) MunAnunderiietanisdes1dtud1&@nTaoldimniinnsdon’ld

Tudoal§1ans (in vitro) AMWABNITYBY Calsamiglia and Stern (1995)

3.7 Three-step in vitro procedure (Calsamiglia and Stern, 1995)

o«
aEnu:

1. 0.1 N HCI containing : 1 g/l of pepsin (Sigma p-7012, Sigma)
2. 1 NNaOH
3. pancreatin solution containing:

- 0.5 M KH,PO, buffer standardized at pH 7.8
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~ 50 ppm Thymol
= 3 g/l pancreatin (Sigma p-7545, Sigma)
4. 100 % (wt/vol) trichloroacetic acid

as o
ITMIAATYNAIIAZQTY:

PNADUITY IUIUAIBEN 4 @I9019
1. 0.1 NHCI 1 g/l of pepsin (Sigma p-7012, Sigma) pH 1.9 131105 40 ml

] ¥
Yo ld 10 misample 19avua 40 mi

910 NIVI = N2V2
N1 = 12N HCi
V1 = Volume 12 N HCI
N2 = 0.1 N HCl
V2 = 40mlof 0.1 N HCI
unUm

12x V1 = 0.1 x40
V1 = (0.1 x 40)/12
= 0.33 ml
msrzazsiu 19 12N HCI= 04ml hndy = 396 ml
099108 1 g pepsin hieadilszney
vufe ansaza1w 1000 ml 7 pepsin 1 g

1
U o

AU ?13azale 40 ml U pepsin

(1 x 40)/1000 g

I

0.04 ¢
2. 1 N NaOH Y5193 2 m
niuauyadyes NaOH = 40 g
1 N NaOH 14 NaOH 40 ¢ Tushndu 1 ans
St 19 NaOH 0.08 g Tundu 2 mi
3. pancreatin solution (0.5 M KH,PO, buffer standardized at pH 7.8 + 50 ppm thymol + 3 g/l of
pancreatin) (Sigma p-7545, Sigma)

vuminesaoy K=39 H=1 P=31 0=16
i lwana ved KHPO, = 1(39) +2(1) + 1(31) + 4(16)
= 136

1
a

Wufe 1 MKILPO, 19 KHPO, = 136g lndndu 1000 ml
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0.5 M KH,PO, 1% KH,PO, = 136 0.5
= 68 g 1WIAAY 1000 ml

mznziy 14 0.5 M KH,PO, 1su1as 54 ml ¥ KH,PO, = (68 x 54)/1000

= 3.7 g luemsazaiw 54 ml
uarilsznoudln 50 ppm thymol

@303 stock 0.1g/ 10 ml

1383 stock solutions:
1g1u51nﬁ’u 10 ml (0.1%)
WU 50 ppm:
asaza1n 1x 10° ml Hijoas 50g
M3AaI0 S4ml Tifeans - (50 x 54)/1 x 10°

=27x10° (5x107°%)
910 NIVI = N2V2

AU
(10%) V1 = (5 x 10°%) (54)
V1 = (5x 10°%)54)
10
=270x 10"

=27x107 = 0.027ml

Pancreatin 3 g/l:
1000 ml ypdmIazaiy flpancrcatin g
54 ml Yoe1Taza1ed pancreatin = (3 x 54)/1000

= 0162 g

ar :J . . = 1 [ 4:‘1' &
AAY pancreatin solution HaINUTzABUALI AD

KH,PO,= 3.7g

Thymol (solution) = 0.027 ml
Pancreatin =0.162 g
'tf’lﬂé'u = 53973 ml!

4. 100% (Wt'Vol) trichloroacetic (TCA) solution 1531935 12 ml

thymol 12 g Thingu 12 ml
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:I o d
JunaulunIInIIzH:

Three step WRIMIMNINNIIHIIN lunTTIWIzWIn NistosvenhlFu uaznmsdesluld
@n uszgnaiiu 3 Sunevdadl

step 1 ruminal incubation

step 2 pepsin - HCI

step 3 intestinal digestion by pancreatin

o ey or

P
WIENVIONHAD

$997M17 1.5 NI (ﬂ‘ifNPi'lllﬁ:uﬂiQ‘Uu'lﬂ 23y.)

1w la 1y 6 9. X 10 9. Dacron polyester bag

'

i lildunnszmnenin 12 - 16 92114

¥

A ¥ o Y Vg ' & 3
drensuinm iihgundTaodla i Inadsunseiaila

1 ldouudan 55 ¢ vﬂunm 48 ‘J?"JTIN('I‘I’IF' force-air oven)

\

homsAamdoninmstsnniiu Tas i lidindn 60 mg of residual N/@ M5

F101111501 15 Wn. 1d 11 50 wa. Centrifugation tube

\

= =
1@ 10 uA. YDIA15azAW pH 1.9 493 0.1 N HCI #91l52n0UA0 1 g/L of pepsin (Sigma p-

7012,Sigma)

\

[WEAIY vortex

\

incubate i 38°C 1 %2149 144 shaker waterbath

¥
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#13 0.5 m! 499 1 N NaOH solution 1% 13.5 ml ¥4 pémcreatin solution(ﬂizﬂﬂuﬁ'm 0.5M KH2PO4
é =3 Qr ) = =t
buffer stardized at pH 7.8 4134 50 ppm %04 thymol (ﬂmﬂummsmmmﬂﬂumﬂ’) ung 3 g/ 493

pancreatin(Sigma p-7545,Sigma))

\

!.‘Uthﬁsl}’)tl vortex

incubate 1 38°C a1 24 $2 109 1u shaker waterbath uaz i Tivi1d1e vortex yn 8 F2Tua

\

(@1 3 ml Y94 100% (wt./vol) Y81 trichloroacetic acid (TCA) solution tWovgaNIINMYBuaN Tars]

uazuendauves lysaui lugndes

l‘llth?’f ’J@/ortex

¥ ¥
s

aanald 15 ud

centrifuge # 10,000 x g 15U

<=

111 supernatant li5msizd Tawds Kjeldah]l method (AQAC,1984)

\ ,

A1sMuIRnsoes 1Ave s 11571 1Ay pepsin-pancreatin 9101 TCA soluble - N/N Naviuavedf10813h

1% {(dacron bag residue)
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P=3 Yer A 1 =l - 5
msAnMM Y Eyrnaumuumadilsausmumaiivernsunsiide
- o 3’ @ o =Y Ay 2 0 W o

msfnu ldunziiionufgnnauueslna-ywiou unsuiios ssozMdudula ogplszuna

7-8 10U $1UU 12 72 1FUHUN1TNAABINLII 4 x 4 latin square design
3 ] ¥

Augaemsdmiuuwetileniiimilndisgning 15-20 kg AUAITABINITAIY NRC
(1981) uwegnadm 1dFududn Inawinduumasomnsmey Taslauuumdud ad tibium) Tao
ﬂ‘l ar qyl i ﬂ.‘ i g ¥ 5 ¥
Fel¥iuaz 2 A 191 (8.00 1) uaziiw (16.00 1) uazdivenveemsimae lwinfugaiudeu
WemsieTmiFmmmsiuld

d v o a ar 1

et mshay ya wasdlacnazuuy total collection tw 7 Jugaeovsusaz

g1 uaz ludugaiisvesudarsianaiudledisveunalningmu Hea

o ¢ d =
3.8 Myannvvesndszneumand

feduemisneunsty  uasieduemsidumstosunszmzgmuuaslud 1didn
Anrzvesmlsznoumaunil 1Aun Saquie (dry matter, DM), 181 (ash) uaz Tals@u (Kjeldahl-N)

AMWIBMIVDI AOAC (1984)

el = dy
3.9 IEMIUATITHVBYD
L

a ¢ o o o ) . ' o o
HaMINAanIn lendnuanimsulSsumsuanuuandanwadfavesdwnae lasld

Duncan’s New Multiple Range Test Ta014 Proc. GLM (SAS,1989)
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4.1 Unh

YN 4

WansNAandazIa1sol

' LA 1 4
wait ldninminaassluasdiaunsosuunmniaqlsyasd 1dwadl

a r ° ¥ d - o o 3t A
1. my¥auaznaasunnuanniatunsdesldlugnu uazd ldidnvesfivemisdat ot

=] g  a
(foliages) azmAnnionnmans e

n.

Equtuuazimszasntlsznoumaniivesdiediagiveomisdad 1dud
Hud1lends (Manikot esculenta, Crantz), N528U (Leucaena leucocephala),
YYU (Artocarpus heterphyllus), oY {(Morus alba) Tﬂu"lﬁ’\'ﬁmﬁ?mﬂzﬁ
mﬁﬂiznanmamﬁﬁﬁﬁty &t Faquas (dry mater,DM) 81 (ash) Tols@u
#e11 (crude protein,CP) LAY Lfd}?)‘lﬂ NDF (neutral detergent fiber, NDF) (g Léa
10ADF (acid detergent fiber, ADF)
Téimsneasuauaunsalumsdesaaelugan  1ddnsdnu a4 s
WIZATLINIZUIVA1?T (permanent rumen fistulae) §14IU 3 A2 s&ﬂumn%’a
@en  Ialdfuvhednaduemsnsuvdadunm 2 dlew  uazde
mmmmia”lumsdau"lf’f&laﬁﬂqﬁummiﬁﬂmﬂﬁﬂu ®e n) laeld
mntinga tuasu (nylon bag technique) ﬁmﬁﬁuiu;muﬁ%’ﬂmﬁ 0,2, 4, 8,16,
24, 48 uaz 72 MUAAY AIENTves Drskov and McDonald (1979) ias
vinnduaalaoldlilsunsudrusegal Curviit (Chen, 1996)
1&iinsinszdesslsznounianiivesdiretaomisnareufimunsinyg
anuaunsalumades1dlugnuuldun Saqude uazTils@uneny uazdmnm

anuanniolumsoesldveslnsusdinaid

a ' o = ' o =]
1 Fnswresntsyneumanil naaeunissos ld lusmutazudldan n virro)

d o oA
VB LHAATYWY

d w Y 4
2. M3AnyIMInaunuNAmaasy iy (Mamuagiu) lusmisunzile
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Wan3ioe
[IEN s o =t & = a 4 v =t o o
minaaed ldiasevesndsenoumaniivey 1Usauemisdnt  wud Tusauluiuwed
geniiy Tulsiuaiindu fie 23.7 % sesanldunnaiou (19.5 %CP), nsziiu (17.1 %CP) Az

=

(14.4 %CP) awden luvaznaunisiag uoz ADF luflanuuana1afuuiniin vndu NDF voe
yyuiiaunandiy TsAuriadus 79 Table 4.1

o =t ar d A o = O v

ziuTfsRuveniued fiszdulndifesiunisnaaewes Wanapat et al. (2003) fAosy

Tugadszunne 22-26 %

Table 4.1 Chemical compositions of cassava, leucaena, kenaf foliages and Morus alba

(% based on DM basis)
Items Cassava Leuncaena Jack fruit Morus alba
T)ry matter 92.3 95.1 93.5 943
Organic matter 88.2 87.9 89.7 87.7
Crude protein 23.7 17.1 14.4 19.5
Neutral detergent fiber 41.3 48.6 46.6 42.4
Acid detergent fiber 20.4 241 242 21.2

p1sdAnanil_4.1_msaawulSpundeuanyannselunsdenlalugumssunlusinsdiunsyéu

uazHIau
mamsfnEnureInsdes ldluguuveldsduize misdniludestu Taoldmaiin

in sacco nuhlutiudrlzndafiarwannsolunisses 1Rveeinguits nas T sdulunssmz gy

A o o -

ganuyretnihisdfymadi (Ragai 4.1)
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Table 4.2. Percentage of DM and CP disappearances of Leucaena and Mulberry foliages incubated in

rumen of cattle

[tems Protein foliages SEM
Leucaena Mulberry

DM disappearance

A 14.0 164 1.05

B 60.1 62.0 2.01

C 0.096 0.161 0.04

A+B 74.1" 78. 8" 2.24

ED (%) * 53.2 64.1

CP disappearance

A 17.7° 15.4° 1.61

B 60.4° 74.9° 5.24

c 0.088 0.144 0.01

A+B 78.1" 90.3" 3.94

ED (%) * 55.0 71.0

** Values on the same row under each main effect with different superscripts differ (p<0.05),

* ED = Effective degradability at outflow rate (fraction/h} of 0.05/hr.

= P 3 - ' y a v a
NMISANEIN 4.2 ﬂT‘iﬂﬂH'lﬂI%ﬂﬂ!ﬂHﬂﬂ']]Nﬂ']ﬂ‘liﬂ‘l“ﬂ'ﬁﬂﬂﬂllmuj;luu53“31\111]53Nﬂ\1ﬂ11«m5$ﬂu

uaziwas

pandszneumanivesiiss eI v lunveasslduaesly a1 Teediu
a ar 1 = 1 « 4
dnlends dsznevdaeTUsiu (23.7 %CP) gannszdu (19.1 %CP) daussnilsznoumaniioug

Liuanaduuntin

Table 4, 3 Chemical compositions of cassava hay and leucaena foliage(DM basis, %)

Cassava foliage (cassava hay) Leucaena foliage
DM 92.3 95.1
oM 88.2 87.9
Cp 237 19.1
Neutral detergent fiber 41.3 48.6
Acid detergent fiber 20.4 20.1
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Table 4.4 Percentage of DM, OM and CP disappearances of Leucaena and Mulberry foliages

incubated in rumen of cattle

Cassava hay Leucaena foliage
f1Raft (constants) M3tenduns
Saquite (%)

A 11.7 14.0

B 65.7 60.1

c 0.012 0.096
A+B 77.4° 74.1°
YszdnFnmnisden’ld DM, % 58.1° 53.2°

suniding (%)

A 16.9" 132"

B 66.2 66.0

¢ 0.108 0.072

A+B 83.1 79.2
Uszdnimmnistes’la oM, % 62.2° 519°

Tils@u (%)

A 20.5 19.7

B 66.3" 55.4°

c 0.108 0.088

A+B 86.8"° 75.1"
szdninmmsdes’ld cp, % 65.8° 55.0°

** snushuanmeiu luyssiafoaiu InuanA 1A UN19e0f (p<0.05)

] [ L ar o o w o u‘z d‘.
msveslauesinquiveniudlendmsomisdnd  Tusaluad o, 2, 4, 8, 12, 24 uag

72 wdamsunlunszmzgau 1806 12.2,27.2, 36.7, 49.6, 65.5, 75.2, 75.6 uaz 76.7 nleirua dau

n1sdanldvosTaquits 1dun 9.5, 265, 29.5, 36.6, 50.4, 70.0, 72.3 uaz 72.9 nlefidud awday Ty

] 8 ¥ » ] .
2 2 TS AU EIN T VYIS NIT DS IR MUUANA A UNNADR LaNRIDINIUAINaT2 Tueh 2 99

12 wuhimsgoy ldvesTaguitsvesiudnlsndigand nszdusdiiitisdWynisada (p<0.05) ua

] o u’: ' cL o ] ﬂ o [} Yy 1o ] a’ o ey 3 d’
001915 Ao Aaue 24 F Tuandeansiuduauldnsoes1a Billanuuanaadunana Naile1e
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iownan  nszduildiumsnanoseinozi Insugdnd launsodes I8 unssme gmigand
Tufudnlends Fiorvvzdiuaisysznon T shu-unuiiu (protein-tannin complex) Faiinavhlins
douldlunszimiz Juuanas (Reed et al, 1982) MBRIINIt0Y TRVeaTAguiialugine (potential
degradability rate, A+B) wu1lifianuuand1afunieada eonalsftawanszdnsmnlumsdey
1% (effective DM degradability) Tutfudends (58.1 %) gand asedu (532 %) ataiiviuddy
NNAOA (p<0.05)

msasinsdesldvesdunidingueaiudidevdefivsemsdad Iudalusdi o, 2, 4, 8, 12,
24 uay 72 waamntinlunszmnzgan 18un 13.4, 315, 384, 522, 68.5, 78.6, 81.0 Ay 838
wosidud dunstesldvesduniding laud 1538, 26.3, 29.2, 33.7, 51.2, 75.2, 76.5 uag 76.2
Wefidud awdwy T 4 dTwusandamaivemisteaedhifl avmuandadumada e
wimmhuduasa Tued 8 84 12 wuimsdesldvesiaguitsveaiudilzndigendt nszdu et
fffdameadd (p<0.05) udetialsiiany sud 24 $rTuandammiududulymseos 18l
aueAd AU ada Aeen msdesldvesdunidiaginluzam wurh hiflanuuandiedy
nada 019l5fem alsz@nam lunistend (effective DM degradability) Tusiudn)engs

oo

(622 %) N1 NIAU (51.9 %) 06191 Hod Ay 19ada (p<0.05)
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ssanmsterldvesTsAuveaiudnendeisensdnd  Tusaluefi 0, 2, 4, 8, 12,
24 wag 72 wasmsunlunszmzgn Aun 113, 331, 4511, 55.7, 711, 818, 84.8 uay 88.1
Wosidud diumsdoslfunsinguds 18un 119, 298, 35.94, 443, 56.9, 70.7, 73.4 uaz 74.5
alofidud awddy lu 4 Hrluwsnudimnivermsveaes il anuuandFUNEER 1A
i miususdalued & dudul wuntatesldvesiagquisveaiudlsndigandt nsziiu
stsliodidgnadd (p<0.05) wAwtuiy MdasimsteslATuvesTsAuluguu uazd
Uszaninmlunisdenld Tududnlznds gand nsedu ednilivedvgmieada (p<0.05)

dmiummstooldlud1ddnmas (emsnndalueit 12 uag 24 wdamsvy) veay
dnlende uaznszdu dmiuiaguis 1Aus 23.2 uaz 18.8 nlesiiud dmiudunisdagho 242
woz 22.8 wlesiFud dwmduTdsiu I8ud 21.4 naz 17.9 Wedidud awddy (I 2) dmums
deulalum1didn vosdnguits uasTisdu vealudnlonds gandy aszdu etaihisddgni
A40f (p<0.05)

vinHaminaaesaasldifiuiimsden IdvesTusfufiduosnunnnssme guuaeaiy

dnlgndeganiinszou vaziidmnGonit Tuls@ulvadn gand

asanfi 4.3 msansnSsudisuanuannislumsdesldlugnnuesdlfidnvesminuda

e &
FUNY

Table 4.5 Ruminal, intestinal and total crude protein digestion of sunflower seed (SS) using a three-

step technique
Treatments Rumen Abomasum & Total
intestinal
Tl=untreated SS 60.0° 18.6" 78.6°
T2= treated with 100°C for 30 min 60.7° 20.3 81.0%
T3= treated with 100°C for 60 min 60.4° 23.6" 84.0%
T4= treated with 100°C for 90 min 63.7" 23.8° 87.7°
T5= treated with 120°C for 30 min 67.6" 24.5° 92.1°
T6= treated with 120°C for 60 min 68.4° 27.7° 96.1"
T7= treated with 120°C for 90 min 37.1° 22.1% 59.2°
T8= treated with 140°C for 30 min 38.6° 19.8% 584
| T9= treated with 140°C for 60 min 34.9" 19.3% 54.2%
T10= treated with 140°C for 90 min 31.4° 18.3° 49.7*

Values on the same row under each main effect with different superscripts differ (p<0.05),
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Table 4.6 Ruminal, intestinal and total crude protein digestion of sunflower seed (SS) and Sunflower

seed meal using a three-step technique

Sunflower seeds

Sunflower seed meal

SEM J

100°C 1 120°C | 140°C 100°c | 120°C | 140°C
Organic matter fractions (g/kg OM)
A 2zsjr 157j 113 195 224 114 17.21
B 474" 506" 350° 505" 491™ 447" 1676
¢ 0.86" 0.68b° 0.70" 0.75% | 0.79" 0.57° 0.03
A+B 702° 662" 462° 705" 715° 511° 28.68
ED 528" 447" 317 497" 525" 353 | 26.46
[ Crude protein fractions (g/kg CP)
[ A J 119° 89" } 44° 202" 153° 109° | 14.97
B J 532" 538" T 374° 532° 542° 390" 21.9ﬂ
c 0.69" 0.75° 0.88" 088 | 097 | 097 | 004
A+B 651° 626" 417 734’ 695" 500° 33.43
ED 426" | 41 1 283 539° 510° 330° | 2732
Yields of rumen microbial protein (RMP) (g/kg DM)
From FCHO 488" 47.2° 31.9° 533° | 508" | 31.5' | 267
FromFCP | 9.1 8.8° 6.5° 219" | 206" 14.5" 1.81
Total RMP T 57.9° | 56.0° 38.4' 7520 | 714" | 46.1° 3.91
RUP 156.4° 157.3° 165.9° 203.3° | 204.5° | 223.1° 799 |
irotein digested in the intestines (g/kg DM)
From RMP 49.2° J 476 | 326 639" | 60.7° 192" | 332
Lme RUP 57.1° J 50.5° 41.1° 59.5° | 40.1° 320° | 2098
Total PDI 106.3" J 98.1° | 73.7° 123.4" | 1008 | 712° | 552
ab,c.d e f

Values on the same row under each main effect with differ superscripts different significantly (P<0.05), ED

=effective degradability, FCHO = fermentable carbohydrate, FCP = fermentable crude protein, RUP = rumen

undegradable protein, PDI = protein digestion in the intestines, SEM = standard error of means.
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m31af 4.5 umsnfFeufeumsse 18 lusnnuasér1d@nvesdanuaziu Tay
° - o 4 oot 9 ar P & ] - P - -~
ihimindfigamgiidrues lAwadinisad 3 Fmuinsvindngamgil 120°C Wunat 60 ud
o ' { o ] o I3 o
wldnsdos1dfid 1480 nazmisdesldanun (guu + §11418n) qaqe
¥ ¥
vinmisnaassluaseil Tavldimaiin nylon bag Snsuiadinsesldtunszmz g vay
= o W 1 3 3 = o a Y
14mAiln mobile bag dmiuiamsdevldludldidn vewnsedn wasiudnlzndisermsdal
4 ¥ 1 s a o A\ =y L]
Faaql1a msdevidlunszimizzon vouiudnlendegqandnszdu lavmwizasdeuld ves
¥ ] ]
Tshu dwadalueii 8 wdmsudiudull msdenldvesiudnlendsganinizfu edrail
vrdhAyneada (p<0.05) Wudvatumsdoslduudiddn veataquis uazTusfu weuiy
d1dends gand nszdu ed1aihudAYNNEad (p<0.05)
4 o " t L] = o
AN 4.6 waaldiiun marnwawsalunsdesldvesduniving uagTilsdu
TIdAaed (A, B, kd, A+B)  WfSsuifivuvesndasyiivassriia aeandesiunainfie ms
ninafiguugd 140 °C fimdiga uaz Sunflower meal Nergeniuvdanuaziu luvasiia
. .. | @ ad & dow o o
effective degradability qu'uummmuqmﬁquﬂqwuﬂhﬂsm
= = o o a A o't a Pt ﬂg o 9t
mstszfiugdunidTlsfundaunsslugan annwmussduvssgungiingsiuinly
e 1 ' d as
3NA uat Sunflower meal HA1GINT1 (p<0.05) WAAN AL Tu

A =

nnnassnauansliiiiuil Sunflower meal @unsngnldlavsgdumid nfeydunsd
sz TeniM@Rniudtaniunsiu  udfiganpiideadundunudt seduTlsiulwaruees
maanuaziuiingandt Sunflower meal agnafitiuddayneaia (p<0.05)

wnnasaii 47 durevesnavindndanuasfufigamginoznawne  fudeszdy
conjugated linoleic acid (CLA) #amsfnywuh soumstnlugmn mlamuaziuiininddas
qunginazaieie 4 vavuad CLA gandingulivind manindiivilfsedu CLA qegauazgs
nhnquduet el dyneaia (p<0.05) femsnindfigangi 140°C 14191 60 1l

dovmndamunsuiinindigamaiiuaznmdeg wuh Mldm cLa muduaunaii
Frnoufissfugaga Anany 1224 $2Tus wéaniuanauiottndy

¥ CLA 939 (90.7 mg/ 100 g sample) Tunguitninddoganaii 140°C unat 60

o o

Wi usiie14iaa1 90 wirinduii v cLA arasedsitivd AN anta (p<0.05)

o
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Table 4.7 Effect of differences time and temperature treated of sunflower seed on total conjugated

linoleic acid (CLA, mg/ 100 g sample)

QuNQll | a1 | nou palumsdnlug (o

nina | nine 2 4 s | 12 24 48 72

C) (i)

Control 0 44 | 4§ 7.5' 81" | 92° | 105 | 7.1° 6.6
30 61° | 72% | 820 | 91" | 105 | 7.4° 6.9° 6.5

d d

100 60 8.5 10.1* | 127 | 155 | 208 212" | 153 13.1‘1

d 4

90 105° | 133 27 | 331 352° | 37.3° | 288 | 202°

30 103° | 15.7° | 203° ¢ ©

388° | 201° 21.ﬂ

30.1 335

120 60 11.9° | 207 | 302° | 404° | 62.4° | 653" | 523° | 32.7°

90 332" | 488 | 527° | 55.0° | 878" | 89.4° | 60.8° | 408"

be

30 30.2° | 388 447 | 488" | 60.6° | 665 | 40.7° | 343

140 60 58.4° 59.3° 70.6" 89.2° 97.9° 89.4° 70.3" 65.1

90 352" | 444" | 4677 | 47.1° | 463" | 47.9° | 333° | 347

164 L yalues on the same column under each main effect with differ superscripts different significantly (P<0.05),
4 o [ ar 1 /o ) a
1nzlfl 43 uaaaldifuedadanudl msnindfigungd 120°C uay 140°C Tumsning
o as A 1 1 o W oo ] g = WY = o = o
waan ey Tudotylugmu wodwhldife cLa gendwdan lildninduasming® 100 °c uay

wdansuulugmudiszrang 12 fa 24 #2703 hldsedu cLA qage
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conjugated linoleic acid (CLA) ‘lfdwuiu‘ﬁﬂﬂl‘]fﬂ'lﬂ“] tazwuunlundanuy Mndnlifiedes fie
» 1 4 1 4 1 »
(HBUnZ YUY (Booth et al,, 1935; Bauman et al., 1999) uaz luvsiauilodaifondesdroiudany

Ed » ¥
Tufleunsuinniuilodalyiiadu (Song and Kennelly, 2002)

4 a
Tugnm Muiiaiee
Dietary fat, Linoleic acid
Cis-9, cis—r c18:2 — | Cis-9,cis-12 C18:2

Cis-9, trans-11 C18:2 (CLA) Cis-9, trans-11 C18:2 (CLA)

—>
l T A°-desaturaase

Trans-11 C18:1 (Vaccenic acid) Trans-11 C18:1
—>

C18:0 (Stearic acid) C180 ——» cis-9C18:1

> A’-desaturaase

131 : Bauman et al. (2000)
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Table 4.8 Percentage composition of concentrated mixtures

Ingredients % DM, concentrate mixtures
Control 25% SSM 50% SSM 75% SSM
Crude protein 153 15.1 15.4 153
Ash 4.8 52 5.4 5.8
Crude fibre 9.7 11.7 12.5 12.8
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Table 4.9 Replacement protein of sunflower meal to soybean meal on feed intake, digestibility and

body weight change of goat fed corn silage

Parameters % DM, concentrate mixtures SEM
Control | 25%SSM | 50%SSM | 75% SSM
Com silage intake (/day)
g DM 359.2" 362.6" 386.0" 360.9% 4.13
%BW 2.23 2.20 2.33 2.18 0.310
0.75 b b a b
g /kg W' /day 44.6 443 47.0 44.0 0.51
Total feed intake (/day)
g DM 559.2" 562.6" 586.0° 560.9" 4.13
%BW 3.47 3.41 3.53 3.39 0.037
0.75 b b ] b i
g kg W*" /day 69.4 68.8 71.3 68.3 0.55
Digestibility (%)
Dry matter 546" 56.2" 55.2° 53.3° 0.24
Organic matter 57.0° 58.7" 60.5" 55.3° 033
Crude protein 54.0% 54.7° 55.1° 53.1° 0.21
Neutral detergent fiber 52.1° 50.0° 49.1° 46.4° 0.32
Body weight change, g/day 52.0° 57.5" 59.5" 57.5" 1.57

**“Values on the same row under each main effect with differ superscripts different significantly

(P<0.05)
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Table 4.10¢ Replacement protein of sunflower meal to soybean meal on ruminal pH, NH3-N and

plasma urea nitrogen (PUN) of goat fed corn silage

Parameters T % DM, concentrate mixtures SEM
B Control 25%SSM | 50%SSM | 75% SSM

pH 6.7 6.8 6.8 6.9 0.27

NH,-N, mg% 12.5° 13.6" 14.5° 12.0° 0.28

PUN, mg% 13.7° 14.9° 15.2° 12.8° 0.31

TVFA, m mol/L 63.2" 62.3" 61.9" 58.3" 0.45

VFA proportion (%TVFA)

Acetic 68.7 68.6" 68.2" 66.7" 0.21
Propionic 20.6 20.3 20.6 20.4 0.28
Butyric 10.7 11.2 11.3 12,9 036

**Values on the same row under each main effect with differ superscripts different significantly

(P<0.05)
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Table 4.11 Replacement protein of sunflower meal to soybean meal on N-balance of goat fed corn

silage

Parameters % DM, concentrate mixtures SEM
Control 25% SSM | 50% SSM 75% SSM

N intake (g) 14.20 14.23 14.36 14.16 - 0.053

N excretion

Faeces N (g) 6.54 6.44 6.45 6.64 0.036
Urine N (g) 4.05" 4.06" 3.76' 4.24" 0.064
N absorption (g) 7.66" 7.79" 7.91° 7.52° 0.044
N retention (g) 3.61" 3.73" 415" 3.28" 0.081
N retention (%) 25.29" 26.21" 28.90 23.11" 0.534

**Values on the same row under each main effect with differ superscripts different significantly

(P<0.05)
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APPENDIX A

Determination of Volatile Fatty Acids (VFAs)

Principle is sample were injected into high temperature of column, to be cover evaporation. Detection
and separated the flame by mutual reaction into column packing material, Analysis total VFA and
molar proportion of acetic, propionic, butyric, iso-butyric and valeric acids of rumen fluid were
determined by gas chromatography (GC). The GC was fitted with a Flame Ionization Detector (FID)
and packed column 5% Thermon-3000, Shincarbon A 60/80. Nitrogen was used as the carrier gas at 40

ml/min and the oven temperature was maintained at 220°C.

Preparation of rumen fluid sample: There ml of rumen fluid were added with 0.6 ml of 24% (wt/vol.)
meta-phosphoric acid in 3 N H,SO,. Leave overnights at room temperature and were thawed and
centrifuged at 3,500 rpm for 15 minutes. The supernatant was taken 0.5 ml and added 0.5 ml of 20 mM
2-methyl-n-valeric acid as an internal standard. The concentration of VFA was determined by in sucked

1 uL of the solution into the GC.

Preparation of VFA standard mixture: The preparation was describes by Minato and Kudo (pers.
Comm.). Take each of acetic (11.45 g) propionic (7.46 g), butyric (9.19 g), iso-butyric (9.27 g) were
transferred to different 100 ml volumetric flasks, add distilled water and bring up to 100 ml. Taken
each iso-valeric (1.097 g), valeric (1.088 g) and 2-methyl-n-valeric (1.262 g) were transferred to in
different 100 m! volumetric flasks. Added I drop of phenolptalein and naturalize with NaOH by pH
meter or stirrer. Distilled water added to 100 ml, Take 1 ml of each 1, 2, 3 and 4 in a 100 ml of
volumetric flask, then a 10 ml of each of 5, 6 and 7 were added. Distilled water were added to 10 ml

final can centralizing are 20 mM for acetic acid and added 10 mM for the other acids.
Calculation of VFA concentration: The results were compared by the following equation as:
Aceticacid (C2)=(a ) x c. of C2 in VFA std. Mixture x [.2* x 2%*

2mv ARPMV

Proptonic (C3) = (_p ) x (Conc. of C3 in VFA std. Mixture x 1.2% x 2**)

2mv P/2MV
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1.2* = correlation due to the dilution by 25% meta-phosphoric acid in 3 N H,SO,

2*%* = correlation due to the addition of internal standard,

A, P,2MV = the areas of acetic, propionic and 2-methy valeric acids in VFA

standard mixture,

a, p, 2mv = the areas of acetic, propionic and 2-methy valeric acids in the sample.
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APPENDIX B

Estimated Microbial N Supply from Purine Derivatives (PD)

PD absorption and PD excretion

Different equations are used for sheep and cattle to describe the quantitative relationship between
absorption and microbial purines {X mmol/d), and excretion of PD in urine (Y mmol/d) (Chen and
Gomest, 1992):

-0.25

Goats/sheep Y =084 X+(0.150 W " ¢ %) (1)

0.75
)

Cattle Y=085X+(0.385W (2)

Where W' represents the metabolic body weight (kg) of the animal. In sheep, when we take into
account the amount of exogenous purines utilized by the animal, the net endogenous contribution is
practically reduced. Therefore, as the amount of exogenous microbial available to the animal increases,
the net endogenous contribution decreases to practically zero. In cattle, since the exogenous purines are
not available for utilization by the animal, the purine loss must be replaced by synthesis from amino
acids.

The slopes of 0.84 and 0.85 in equation (1) and (2) respectively, represent the recovery of absorbed
purines as PD in urine. The component within parenthesis represents the net endogenous contribution
of PD to the total excretion after correction for the utilization of microbial purines by the animal. In
cattle, the endogenous contribution is taken as a constant at 0.385 mmol/kg w'? per day. In sheep, this

reduces to zero as exogenous purines are utilized and de novo synthesis of purines is phased out.

Calculation of daily purine absorption
Based on equations (1) and (2} for goats/sheep and cattle, respectively, the mount of exogenous purines

absorbed can then be estimated from the dairy excretion of PD (Chen and Gomest, 1992):

Goats/sheep: the calculation of X and Y based on equation (1) can be performed by means of the

Newton-Raphson iteration process, as shown below (Chen and Gomest {(1992):

X oy = X, - LX) 3)
f‘ (Xn)
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