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Table 4.1 DM disappearance (%) incubated in sacco of soybean meal roasted at various

time
Qil Time ncubation time (h)

(%) (min) 3 6 9 12 24 48
Control 35.6° 50.0° 58.4° 69.6° 97.0° 99.3°

0 10 28.0 37.1 49.8 56.1 81.0 92.7
20 26.4 35.1 41.3 51.2 75.1 92.0

5 10 32.3 40.7 45.8 59.8 84.6 96.5
20 29.5 38.6 46.7 52.4 80.1 95.5

8 10 34.1 419 49.8 56.4 86.2 95.7
20 31.4 40.2 49.1 56.4 83.4 94.2

10 10 34.2 428 54.2 62.8 90.3 96.4
20 33.2 41.1 46.9 51.9 84.0 93.9

Avg. 10 min, 32.2% 40.6° 49.9° 58.8% 85.6° 95.3°
Avg. 20 min, 30.1° 38.8° 46.0° 53.0° 80.7° 94.0°
Avg. 0% oil 27.2° 36.1° 45.6 53.7 78.1 92.4°
5% oil 309%  39.7% 46.3 56.1 824  95.0%
8% oil 32.8° 41.1° 495 56.4 84.8 95.2%
10% oil 33.7° 420° 50.6 57.4 872  96.0°

20 Maans in the same column with different superscript differ significantly (p < 0.05)



45
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Tnedgldntuaeu lideyadsuantliuniss 4.1 waznmw 4.1 wudinsdanindamaasmnld
nseeaaateresinguitslunszinzguuanand nanAtuANE AR Taunasdaifluegn

20w Mlddnasdessataluyn 9 FalsreantsunanasndanguadtuaAnettel

o

Hedndny (p<0.05) uddlaueudautunisAadunat 10 wiludauuansnsaesnig

a  aw

siasaatfiiasuIanaat A tiliTadAaunieain  (p>0.05) WaRensonn 12

o

=y 1

Folue wudnguasLAl NguNAY 10 uax 20 W HAN1stietanTe 69.6, 58.8 WAz 53.0%

audndu FelndiAeefu Crooker et al. (1986) fmasuitnguauauilinistasaans
69.2% daunguiildasdeugauug 250 °C (flwnan 30 wi¥ lumsatainueenain
wlndawiesdldnstiesaans 58.5 duiunsldrnmuszay 5% IXuan1aadaliisng (p>
0.05) annguiilaldingu usnisldinfussiu 8 uaz 10% lifinisdenantlugnd 3

a L

uaz 6 4olus gendnguanstwilidadAny

Degradation Curve
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80 ~8—T1
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Degradation of DM (%)

I 0 T T T T T ——T5
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— 7
Tima of incubation {h)

MW 4.1 nseineaaedRguilugnida e o 1eamndamaesiidanatsinaiiy
Figure 4.1 DM disappearance (%) at different incubation period of soybean meal

roasted at various time
Note: T, = Control {No oil and unheated)
T,=Nooilheated for 10 min T, = No oil heated for 20 min
T, = 5% oil, heated for 10 min T, = 5% oil, heated for 20 min
T, = 8% oil, heated for 10 min T, = 8% oil, heated for 20 min
T, = 10% oil, heated for 10 min T, = 10% oll, heated for 20 min
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Table 4.2 Degradation characteristic of soybean meal roasted at various time

Oil Time Degradation characteristic
(%) (min) a b c A B P(A+B) L
(%) —> (Wh) (%) > (h)
0 0 14.1 89.4 0.084 31.9 68.1 100.0 2.6

10 11.6 85.9 0.064 29.5 68.0 97.5 3.7
20 13.6 88.8 0.046 28.3 71.7 100.0 3.9
5 10 16.3 87.7 0.056 33.4 66.6 100.0 3.9
20 16.6 89.2 0.047 37.1 62.9 100.0 5.6
8 10 18.7 85.0 0.055 30.7 69.3 100.0 2.8
20 16.1 84.8 0.058 34.0 66.0 100.0 4.1
10 10 151 86.2 0.071 35.4 64.6 100.0 3.8
20 18.2 85.0 0.049 34.8 65.2 100.0 4.2

1 1 T b ) ° -~
nsfinneAdsnsaaaNstasssIETaInINGIMandldil wmzanufauwluvi s
L .

crosslinkage vmaluaalduazszwdnangdrandunding dlilusiuiinasazaneld
aRAY (Deacon et al., 1988} WHHARINAIIVARAILINLLY ANTTtagdaefianadisAausem
Aanvstiosaasludalineg 12 anaain 69.6% lunguatuan wWae 58.8 uay 53.0% lu
e 2 o o o o Y . .
nguvIANeA 10 uaz 20 u Auady Adhuduiianadisanainnisdalunznzawinlug
amnsointininfomaesiiguungiigegaldidiss 110-120°C windu frl¥annaaugandail
azldinandaw@elud wanadimueulussen 110-120°C LiWeanesanistlasiunig

dasgangyeslusfinlugiuu Tsaanafeil Reddy et al. (1993) Anudansldasiuiamuus
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nanseufamesiawdafinumgl 127°C asildiidadoureclusiuilidesaansly
it 48% wanvslironufeu 143 uaz 146°C aginlilusfiufilidessanaiind iy
58 WAL 60% AMNATGL '
Uszinnaasanufeufildifiuaiensannistesasieeddisimduiy  fasdiuld
ANNINARBITEY Kaufmann and Luepping. (1982) Anansliifiuinnisidasudawdlan
0e33 autoclave Figaandl 130°C wlumanifiee 15 W swnsaasnisdentdas
wanluelugauld 3 whﬂumn']sl‘?j’ﬂmu%’fauuﬁ’dﬁfqmuqmmmmﬁmﬁu nsldaannfan
Jundt 120°C annsnanmstandsesuan i l#ftaandiigmndl 130°C Entian ud
dadndnslEmnusauuien 130°C wn dwdumanadeuiitdudnndamieslunsnaasdd

Whalszinmannaauuis faildsy@ndnmiliigein

1]
Jaa af

¥ t U
HA rm‘wmﬂmﬁwudﬂmsﬁ’qmnﬁqm%mﬂﬂﬂm'ﬁwmmmﬂummmmsﬂ@ﬂamﬂ

lunszimnzgi wazdesfaefinisfnmitnmnzanlumalfimdeld

A [ %4 L d 1 J 1 b
mIvasad 2 snrassziuafiaflaindieAnstassaeeamindawiedugim

Lﬂfﬂﬁﬁﬁ’q@ﬂﬁwmmnﬁ"qmﬁmﬁ'c\hummqnﬁ’uﬂﬁﬂ'aﬁlﬁﬁszﬁwiw 7 lWwidanas
detdarevesinquiinednlinelusen (ms1e 4.3 waznm 4.2) wudnasldvefiailas
ﬁﬂﬁms&iﬂmmﬂ@maaﬁwndnnﬂ;mlﬂﬁﬂﬁiwﬁﬂ’ﬂéﬂﬁa_ﬂunnfﬂmmmmﬁ‘uﬂun?:quzgmu
Lmzmﬁsifaaﬂafla'ﬁﬂmmmmzﬁuw@i‘ﬁaﬁ‘laﬁﬁqﬁu nnsiinasilailadtauannistosnans
raeinquislunsznnzgunddiy esnnanisinldifn crosstinkage #4l#naranuda
Avhlinnsazaieldfanin pH 1eegnuanse (Chalupa, 1974) atslsfAnudndle
livleRTadladssiu 1.2 uaz 1.5% ulidrazinlidnistenaaaresinquisiandngueay
ruatineiiifidndny uddndandiodegendinisldfiszit 0.3-0.9% usniszduresleSinilas
ﬁmmmlﬂé’maﬁmﬂuﬁw 0.3 - 0.9% s nsldveflanladluseiuganinti wanann
azuilunisduilfeuda dainldnastiesfunisiesasrefiszdninmanasden (fle
Ragouniidalue 12 reanguAtLgNuaEnguT e STadlad 0.3 - 0.9% nuildnstet
aaneaendnguityln@Aaail Crooker et al. (1986) A 65.2, 34.8, 32.0 UAY 29.7% Taains
liWesianlas 0.9% inlienisdessareasnquitlunsunzauniifigalunndalug
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9N 4.3 nstleasanavasinguitlunszimnzgsuidaliedin o 2eaninduvdesiivin
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Table 4.3 DM disappearance (%) at various incubation time of soybean meal treated

with formaldehyde

Formaldehyde incubation times (h)
(%) wiw 3 6 9 12 24 48

0 31.79° 37.88° 50.33°  6523° 9392  98.31°
0.3 2210° 22.60°  23.99° 3367 5272  g3.64°
0.6 2110 21.35°  2294°  28.82° 4398  63.26°
0.9 2059°  2079°  21.46°  24.89°  3587°  51.57°
1.2 25.64° 2699  2852°  3339° 54.43°  g6.28°
15 26.29° 2667  2814°  3286°  60.09° 6565

abede

Means in the same column with different superscript differ significantly (p < 0.05)

Dry Matter Dagradation Curve

—4*— control
E 100 7 .
g ! —~8— () 39%F
£ 0.6%F
o
bt x,
2 e 0.9%F
g
3 —¥— 1.2%F
g i
2 0 . ; ; J L | —e—1.5%F
= L ]
o

0 10 20 30 40 20

Time of incubation (R}

] 1 o L al nlz 1 nlz = d‘ =
NN 4.2 mmﬁ‘ﬁ@ﬂamﬂﬂjmoﬂqLmaluna‘zmﬁ:gmuwmim[s-‘l'N T ABINMAURRAINNGF
paavafiantad
Figure 4.2 DM disappearance (%) at various incubation time of soybean meal treated

with formaldehyde
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o ot 1 as 1 L 1 = kY g ar o I's
&uFuAAn LG 7 Jesnstietaate (SN 4.4) wudmsvEasmevaiiaflad
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LA 0.3 - 0.9% MaldAn L (srezianiiseqAuvistidntiesamng) iinaudntesnusedy
nMafnrasafiaflan luraeiian A Rediunazanelimiui uazan B (@ruiluazaneus
ausoianszurumstasaansls) Julinasas Metldlunadiiasunainnisiviefias las
Wline crosslinkage luldsAuduies 3o linindawmaastinauaenusianistasaans
Treqduviatlunszimizganfingu dwiunislinefianlanfisziu 1.2 uez 1.5% thuwud
ey B uar A+B (nedesligegn) anaspediArindinindamaesnd udfidagandn
navizasoewailanlaffissil 0.6 uaz 0.9% waminislinedlan lafriugainlinng
tlasfiumstiendanafidszdnininanad ag19lsfiBnLdIA1 A waz B 1a9nnfauaasuns
gan9d Uslunduazanz (2543) Mimeewls fa 15.2 uay 60.5% Feenaiiiasunannngsm

Aol A

FEnsRARNINAMAST T e U d Ay
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Table 4.4 Degradation characteristic of soybean meal treated with formaldehyde

Formaldehyde Degradation characteristic

(% wiw) a b c A B P(A+B) L

< (%) —> (%h) = (%)——— (h)

0 31.8 98.3 0.05 24.8 75.2 100 C.0
0.3 221 83.6 0.05 22.4 77.6 100 0.1
0.6 21.1 63.3 0.05 217 627 84.4 0.2
0.9 206 51.6 0.05 21.5 50.6 72.2 0.4
1.2 25.6 66.3 0.05 24.6 67.4 91.9 0.0
1.5 26.3 65.7 0.05 26.3 65.6 91.9 0.0

Lﬁ@ﬁmmqlﬁmmmﬂiﬂﬂaaqamm‘iﬂsﬁumulun?mqxgmu wUdIN"Itinedane
Tsfusanrasnindawesn SAnmingni TrAuas Lebzien (2540) 1émenuld A 81.58
uAT 98.92% 7 12 uar 24 Falueveanstn AMEEL wislengendnd Umlmduazane
(2543) Wsraemld Ao 71.91% 7 24 Falueamanasti nsldWeidanlasmnl¥nistanls

-

rashilsiusanlunsumazginanasetnfilod Ay luynssdureslesiiadlas  uazyndalus
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aeentsulunswazgig (A9 4.5 uar M 4.3) lrenistenaanaiimigaleldn
0.9% dazdunslfdlusiusligntesaanawenaen 24 Foluewesnisn uaawdn
V\]ﬂ?ﬁ@?ﬂaﬁﬁ‘:ﬁnﬁﬂ'mﬂmﬂmﬁuma‘ﬂ@mmﬂmm'iﬂiﬁu‘l,unquzgmuﬁl’mn‘ﬁzgm Taiquilu
dasldvlefiiailameiuganinil uanilefansanmsldvefifailasfisziu 0.3% wudrena
aufinsvasenistiasfunstessazredishilunndovites ez linnndamdasting
doaaaelugunluszey 12 faluausndnsnnidfins 0.42% wihidu Sedandnandamdesni
atheililadndny wiliuansneannasldfisss 0.6 wa 0.9% uananniisowudnT 24 Falu
amenstinflugens mndadesiidiunstesiunnstansaadeaneiTaitas 0.3% flsiu
Iiacion 82.28%" GelndiAeaiu NRC. (1988) fildanaanld A 80% duiunslinefianlas
Tsefy 1.2 uaz 1.5% nﬁuﬁﬂﬁm?ejﬂﬂmﬂaiﬁsﬁugﬁundﬁmﬂﬂm:ﬁu 0.3-0.9% i
agmAdadfiunIstasanuas3ngui

mee 4.5 nasdasgainvesllsiulunszinizgiuuidaluesing 1 wmanndavieiivin

pneesiian s

Table 4.5 CP disappearance (%) at various incubation time of soybean meal treated  with

formaldehyde
Formaldehyde Incubation times (h)
(%) wiw 0 3 6 9 12 24

0 1.40 13.48° 17.06° 31.70° 52.68" 91.02°
0.3 0.00 0.00° 0.00° 0.00° 0.42° 17.72°
0.6 0.00 0.00° 0.00° 0.00° 0.00° 6.53°
0.9 0.00 0.00° 0.00° 0.00° 0.00° 0.00'
1.2 3.69 1.52° 1.75° 3.77° 11.61°  29.71°
15 0.00 1.10° 0.77° 1.85° 9.41° 36.13°

266420 Means in the same colurnn with different superscript differ significantly (p < 0.05)

" sButuadag (%) = 100 - %llsiuidonaarelugion
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Figure 4.3 CP disappearance (%) at various incubation time of soybean meal treated

with formaldehyde
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MINAaas 3 wamslssiiudnistaslivedllsivluninduviesdamayleily
URBANARAY (in vitro enzymatic technique)

fmnm?ﬁwiﬂﬁﬁuﬁmﬁ@mnnmjfaﬂ’l,unmwwwi,uuﬁsmz 12 faluslddendon
welenl pepsin Was pancreatin lunasanaang wmqnaummmmw@ﬂimmm 98 28%
FaflAngandnfi Chiou et al (1999) Isisneanuldae 95.20% (mm 4.6 uwaRed 2) Failana
dlanannndavdesddeled fantudfies 0.5% wiili (NRC, 2001) naswidmdag
vafianlad 0.3 war 0.6% biildinseaglfiianaraanassinsannnguaaunuatiad]
HedAty ez crosslinkage 189 amide group l1lilshud Lﬁﬂ@ﬂﬂﬂﬁﬁ?‘ﬂﬂﬁ]@@ﬂ@§ﬁﬂﬁ‘lﬂﬁﬁ’u
aansagninaefluanaziifunsalunsemnzufuasdng (Chalupa, 1974) usinsld
Wefifadlaflustiugandniu ilinnseesldamsamudngy Tnenanmdialdlusysy 1.2
uaz 1.5% iiaadiannan esianlamziiguinl¥ifie crossiinkage fulUsiufiudausdin
viadanuziizunds ireversible protection ﬁﬂiﬁ’ﬁﬁ’uﬁumemamumfluuwmmmnn
sinanlsl Aafinselan|FAa1418namaq (Antoniewicz ef al. 1992)

Lﬁﬂﬁ'}ﬂ'ﬂmﬁ‘ﬂ'aﬁﬂmﬂﬂnm‘l‘.ﬂsﬁuiuﬂqu:gmumnmswm'mﬁ 2 WA
dndounistiesldvaalusiuludidifn souiadoufidas iy eyafannes 4.6 wuaken
3-4 uaznIv 4.4 @:Lﬁuié’d’mﬂnﬁ"qmﬁmﬂnE‘lﬁ'msﬂ'aﬂlmugmutmzéﬂ&ﬁnlnﬁmdquﬁ
Indtaty i 2 douansaui wudriinnseeslflussiufigannie 96.18% avie
doitligneey (undigested) Amniing 0.829% winy nslivedianladsedu 0.3%
ansadlasiuntsteslugunléfunn Gelivansinsannnsldiesdn 06 war 0.9% usl
m“!.un'mﬂﬂﬂiﬁlum‘lﬁmnmwm Aedenldfe 98.68% Humnlifikauiiligneeeites

o &

0.90% wintiuy sﬁq‘lmmnmqmnnﬂummmmquuﬂmmy uansdn sl iluszauilaldine
crosslinkage [WNzZ&Y uam?ﬁnmmﬂu'lﬂlu‘mu@qLﬂmﬁ’umm Antoniewicz et al. (1992}
7ildvefiladtlad 0, 10, 20, 30 uay 40 nfusenlanfuredisfiusanluninist@a wudn
Uilsfiusandinnsdesldlugui 65, 30, 11, 9 uaz 4% uaseleel¥ludldiin 91, 80, 87, 75
waz 65% muandy Tngldliunuadnl §itanvesefilailafmllsiuenaasdluuunnis
i (addition) ¥¥a N sATULML (condensation) SaLfuuss non-ionic lnenisduszmdng
ﬂf;jmmns‘mfazmuﬁﬁw S-H, -OH, -NH, {udiu Aung carbonyl (-C=0) 1asefiaslas
vinl#ifim crosslinkage wuLMBaY (methylene bridges) Faljfundinanlsifinasadon

Usenauaasnsnarilunaznisdes|faaslistufinssimisutuazarldidn ARnAdaiy
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Crooker et al. (1986) Inudnsldaiiaslasianunsaine (preserving) dndauaesnss

aziluAy (original amino acid profile) luninfawaastsls

11912 4.6 nstiag Idaaslilsfulunssmnaufua sanld@nassnndawmdesiviindas
vafdanlas Taeagnisldiailas]
Table 4.6 Postruminal CP digestibility (%) by enzymatic method of formaldehyde treated

soybean meal

Formaldehyde  Postruminal CP Ratio of CP being Total CP Undigested
(%) wiw digestibility (%)" digested in digestibility (%) CP (%)¥
Rumen®  Intesting”

0 98.28" 52.68° 46.50° 99.18° 0.82°
0.3 99.10° 0.42° 98.69" 99.11° 0.90°
0.6 96.71° 0° 96.71° 96.71° 3.29°
0.9 82.07" o’ 84.07 84.06° 15.93°
1.2 25.36° 11.61" 22.41° 34.02° 65.98"
1.5 12.01° 9.41° 10.88° 20.29° 79.71°

sbedef Means in the same column with different superscript differ significantly (p < 0.05)

WeRarsauntisaldane wudinsviiananfamaasdeavefiiaslas 0.3% w13
1 1 a’ &' { o 1 [ = ' ‘
Anldaneniinauives 0.22 vwnn. Sagnunn wesrefndu 37% saies 27 tawnn.,

1 z’z =l :’J o & o’ | ar
wintii Bniedeliannuilaandandinas|flusyiugs

" Postruminal CP digestibility (in vitro enzymatic method) = (Initial CP — Residual GP) x100 /Initial CP
The values are CP digestibility from table 8

¥ Ratio of CP digested in intestine = Total CP digestibility (%) — ratio of CP digested in rumen

“Total digestibility = (Initial CP in nylon bag - Residual CP in the tube) X100

initial CP in nylon bag
*Undigested CP (%) = 100 - % total CP digestibility
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Digestibility of CP Curve
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Figure 4.4 Ruminal {12 h incubation) and in vifro enzymatic digestibility of crude protein

in formaldehyde treated soybean meal
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ganduugldnaduanalunime 4.7 wudanslivesdadladesfugeauiinaniali
o i ‘Il' il. ; a o i i 1 i
Bunuefiadlasmmanflunmndamasuisdunssiy denfaumaulusiasngunudd
ed e o r ' =3 = A
nemnuasn W R e fiaRlasm el desndinnnfiuluganenamnuaznis iWmnax
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(P<0.05) agelsfiffiedaumuBnumeiasladildudanudnBunadmdadidaaun
Tiifin 7 %aeaBunadldlidedimdulowasiniindaasianladdouiuwiety Tag
innvefiailadmdennésilsziuifign fe 0.0127% e 127 ppm sziUfigaian
fie 0.0876% Ve 876 ppm FaszduFinanaiifamindnd Food and Drug Administration
(FDA) ey lFdlunisianade Samonelia senftenberg wamsdnd fe 2.5 nfusta
Alanfugasauisvisa 2500 ppm ?‘ﬁqmﬂ‘ﬂm:ﬁuﬁﬁﬂﬁﬁﬂﬂ?’ﬁamaﬁmﬁ@ﬂgj‘luﬂmﬂu
667 ppm (European Commission, 1999) Sat e ftanlamedusndniifasinlng
WaSTadlasfandnsiandailfon wanshnsldasitarladluntsfnevamniieglussiy

Nlaande

a o el u-'d' = o = ar = T 9 =4
AT 47 ﬂ?‘u’]mﬂ@ﬁ‘ﬁdﬂﬁliﬁﬁﬂL‘lfiﬂﬂ‘lﬂ@ﬂ"ﬂ’mﬂ?ﬂ NINDRUARY LAINIuFanInLae
Table 4.7 Formaldehyde residue after treating with soybean meal and being expelled by

blowing or sun-drying

Method Formaldehyde Formaldehyde residue
(%) Time
% of SBM % of formaldehyde used

Keepinginan 0.9 0.05° 5.68°
airtight 1.2 0.08° 6.37°
plasticbag 15 0.09° 5.84™
Fan blowing 09 | 5min 0.02° 4.52°
10 min 0.03° 5.06"
12 | 5min 0.04 3.35°
10 min 0.04° 3.18°
1.5 | 5min 0.05" 3.30°
10 min 0.05" 2.87%
Sun-drying 0.9 0.01' 1.41°
' 1.2 0.02" 1.58°
1.5 0.02° 1.61°

abgcde, f

Mean in the same column with different superscript differ significantly (P < 0.05)
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#1979 4.8 USanmsulia (mi200mgDM) Aifaluesng v
Table 4.8 /n vitro gas production (mi/200mgDM) at incubation time

Method  Formaldehyde Incubation time (hrs)

(%) Time ~—“yvor s V8 V12 V24 V36 V48

Untreated soybean meal 8.2 14.5 27.0 33.8 454 51.7 = 547

Fan 0.9 | 5min 92 133 193 233 343 395 425
blowing M0min 90 132 193 233 349 438 438

1.2 | 5min 92 130 186 225 346 400 434
1M0min 86 126 184 221 323 414 414
15 | 5min 62 106 19 222 335 392 433
10min 80 120 184 225 349 449 449

Sun- 0.9 7.8 11.3 177 223 340 393 420
drying 1.2 8.0 1.8  17.7 216 340 393 422
1.5 8.2 11.8 176 213 336 393 433
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Figure 4.5 /n vitro gas production (mi200mgDM) at incubation time
Note: T0 = Untreated soybean meal {(SBM)
T1, T2 = SBM treated with 0.9% formaldehyde wiw, then blown for 5 and 10 min.
T3, T4 = SBM treated with 1.2% formaldehyde wiw, then blown for 5 and 10 min.
15, T6 = SBM treated with 1.5% formaidehyde wiw, then blown for 5 and 10 min.
T7, T8 uaz T9 = SBM treated with 0.9, 1.2, 1.5% formaldehyde whw, then sun dried.
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Table 4.9 Chemical composition (DM basis) of soybean meal.

DM OM CP EE NDF ADF
< %DM
SBM 89.11 91.81 49.71 2.21 19.41 9.57

A\ 4




58

dwmiuasdlsznaunaniiasmaigd uwazfetsarmsdui 3 grsu uandlily

AW 4.10 %qgmmmﬁuﬁiﬂﬁ’q 6 eldsulu 3 svazibionun 18 gms wwazdnag

Uy unminus nssnuanudesnisseslausiaziafiflaiszuas s Wusiuan e

atilsfid wudnewnstuusazgreiilnrusilndiAesiu andudnlusfusesgasaounud]
-y

Adnga  wellilissunanmssiegasavntulinuBunnnandnuediasslinaauuds

- al - v ] A = o v oA - ¥ o ,
ﬂﬂuuﬂqﬁﬂtﬂﬂ'qmu1ﬂuﬂu@ﬂﬂqqﬂ@‘l!@u "Q\']Nﬂ']’!l]ﬂ'ﬂ\?ﬂ']ﬂ:ﬂ?muLW’ﬂﬂq?NﬂmquNﬂqﬂrJq

! 2
A9 4.10 esALsznaunuaiiaaamangd uare1uisdun 3 gns

Table 4.10 Chemical composition of ruzi grass and 3 concentrate rations.

Chemical Ruzi grass Concentrate feed

Composition (%DM) Control TSBM FM
DM 18.78 89.06 89.28 88.82
CP 7.86 17.57 19.11 22.44
EE 2.62 3.37 413 4.62
NDF 56.64 34.45 36.14 27.03
ADF 33.35 15.21 14.80 14.71
Ash 8.00 1389 12.93 13.54
NFC 24.88 30.72 27.69 32.37
TDN 57.34" 72.61" 72.66° 72.27%
MEY

2.10 2.78 2.79 277

¥ TDN was calculated from the equations of Kearl {1982) as follows :

TDN of dry raughage (%DM) = -17.2649 +1.2120 (%CP) + 0.8352 (%NFE) + 2.4837 (%EE) + 0.4475 (%CF)

TDN of energy feed (%0DM) = 40,2625 + 0.1969 (%CP) + 0.4228 (%NFE) + 1.1 (%EE) -0.1379 (%CF)

TDN of protein supplement (%DM} = 40.3227 + 0.5398 (%CF) + 0.4448 (%NFE) + 1.4218 (%EE) —
0.7007 (%CF)

Note : ADF = 1.61+1.3 CF (Promma et al., 1998) .

¥ Calculated from the value of ingredients

YME" (Mcal / kgDM) = -0.45 + (0.04453 x TDN (%))
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Table 4.11 Amount of dry matter, crude protein and TDN intake of cows per day.

Control TSBM FM
Dry matter intake
- kg/cow/day 12.93 13.0 12.94
- %BW 2.44 247 2.47
- % metabolic weight (BW*™) 11.69 11.82 11.82
Concentrate intake (kg/cow/day) 8.39 8.26 7.95
CP intake (kg/cow/day) 3.38 3.54 3.82
RUP intake from concentrate 0.50 0.62 0.69
RDP intake from concentrate 0.88 0.85 0.99
NFC intake (kg/cow/day) 2.78 2.51 2.82
TDN intake (kg/cow/day) 7.47 7.44 7.26
ME intake (Mcal/cow/day) 27.46 27.29 26.51
Roughage : Concentrate 50: 50 50:50 50:50
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Table 4.12 Milk production and milk composition of cows fed different diets.

Animal performance Treatment
_ Control TSBM FM
Milk vield (kg/day) 16.24 17.16 17.42
4FCM' 16.64 17.64 18.07
Milk constituent (%)
-Fat 4,21 4,23 413
-Protein 3.01° 2.92° 3.02°
-Lactose 458 4.60 4.64
-Total solid 12.49 12.44 12.59
-Solid not fat 8.28 8.22 8.36
Yield of constituent (kg/day)
-Fat 0.70 0.72 0.72
-Protein 0.50° 0.50° 0.52°
-Lactose 0.76° 0.79° 0.79°
-Total solid 2.07° 2.13° 2.15°
-Solid not fat _ 1.37° 1.41° 1.43°
Milk urea nitrogen {mg/dl} 12.45 12.40 13.38
FCR {feed DM/kg milk) 0.81 0.78 0.77
FCR (feed DM/4%FCM) 0.81 0.75 0.74

'FCM = (0.4)(kg of milk) + (15)(kg of fat), FCR: Feed conversion ratio

*® Means in the same row with different superscript differ significantly (p < 0.05)

Note : Day in milk, age and weight of cows used as covariates in comparison between treatments.
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Table 4.13 Feed cost and income over feed of milk production.

Treatment Control TSBM FM
Feed cost (Bahi/day) 87.39 87.06 97.69
Income over feed (Baht/day) 115.61 127.44 120.06
Income over feed {(Baht/kg milk) 7.12 7.43 6.83
Income over feed (Bah¥4%FCM) 7.25 7.56 7.09

Note : Income over feed (baht/kg milk) = {{milk yield X milk price} - feed cost} / milk yield
Milk price = 12.5 baht/kg milk, soybean meal = 10, fish meal = 30, ruzi grass = 0.5 baht/ kg
of fresh weight



