da8nsundnardmboolnu
Copyright © by Chiang Mai University
All rights reserved



109

JE'I-J“E;

NINANAKUIN 2 N19TAANNLTIUNTA-ANY Elumuw*]:gmuﬁw pH meter



110

MNANANUAN 3 MAAUAIRLNNRIIRINY A LFAMat19a11N AN I LA NduAULAZ A9

1ang

v
o

AMwaAnWan 4 Tsaien 998 uazlanaaasdildlunimeansaiell



111

N159LAS1EZUMT Free Gossypol

(AOCS Official Method Ba 7-58)

1. qunsal
1.1 Mechanical shaker
1.2 Spectrophotometer (440 nm)
1.3 Grinding mill (Lm‘?:mmmmﬂﬁ@ﬂ)
1.4 Grinding mill ( 1 mm screen)
1.5 Solid glass beads (lef’h 2UIA 6 mm)
1.6 Erlenmeyer flask 250 ml, fitted with leakproof glass or polyethylene stoppers
1.7 Pipett
1.8 Filter paper (Whatman no. 2)
1.9 Volumetric flasks 25, 200 and 250 m|
1.10 Water bath, 100 °C

1.11 Forced draft oven (é@mu?@u)

2. @15LAN
2.1 Solvents (AN5&NA)
a) Aqgueous acetone (d17a<a"¢ acetone 70 %)
izl IeiAs aectone (Reagent-grade) 700 m| ﬁ‘i_l‘f!.’mzilvu 300 ml
b) Aqueous isopropyl alcohol (2-propanol) (d178<a18 2-propanol 80 %)
GG isopropyl alcohol 800 ml ﬁuﬁ’m@fu 200 ml
c) Aniline
wi3ealaangy aniline (reagent-grade) LUHeAIN=a (Zinc dust) aniee Taald
condenser Aitnduluatin feansiingulld 10 % usnuaz 10 % gathe (ianz 80 %
ludqaenand) Lﬁuvlf’ﬂummﬁmﬁﬁmﬂmmuﬁuiﬂué@u vnnnsnaulusiidle blank fidnnns

AANAULAIGINTD 0.022 (95 % transmistance)

2.1 Thiourea Solution

wiseilnaiazane thiourea (reagent grade) 10 g lusinnauiazUiulildEums 100 m
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2.2 Hydrochioric acid (1.2 N)

wizeulngianany HCI Wndu (35-37 % HCI) 106 ml . lutinaunazdsulile

FNm9 1,000 ml

2.3 Standard gossypol solution

15 primary standard quality gossypol V38 gossypol acetic acid (89.61 % gossypol
by weight) trzasTng

2.3.1 ‘}'JI/Q primary standard gossypol 25 mg (0.025 g) 99 gossypol acetic acid
27.9 mg (0.0279 g) udaldaslu volumetric flask aU1A 250 ml

2.3.2 LAY acetone (AR grade) 100 ml

2.3.3 AN glacial acetic acid 1.0 ml

234 Fnrinaw 75 ml

2.3.5  dfuiBunslila 250 mi fae acetone uaziuenlFidniu

2.36 gaa13aza1enn 45 ml ldaslu volumetric flask 41479 200 ml

2.3.7 AN acetone 100 ml

238 (Raninngu 45 mi

239  UsuBanmslile 200 mi foel acetone tazienldnmy avldansazaned

3 gossypol 0.025 mg/ml waziANNLEanes 24 Faluaienulunin

3. Calibration
3.1 ARA1TAaZANE Standard gossypol solution (gossypol 0.025 mg/ml) 3umg 1, 2, 3,
4,5,7,8 uaz 10 ml ateay 2 41 ldasli volumetric flask A1m 25 ml

Y A Y v ! Y A v v |
3.2 91 1 T@Qnﬂﬂqqmmﬂﬂluﬁﬁlﬂqf] eﬂ‘ﬂ A TN 2 mﬂﬂnﬂﬂQWNLﬂluﬂJuL?ﬂm’] eﬂ‘ﬂ B

10 A
3.3 M A AN 10 % thiourea 2 neln
3.4 AN 1.2 N HCI 2 nieim
3.5 U5utFunmsl9fla 25 ml saei@nsazane Aqueous isopropyl alcohol
3.6 WA A 1ﬂffmﬁﬁﬂ’w@mﬂ§ul,l,mﬂ7i 440 nm Imnerld Aqueous isopropyl alcohol 15w

wAzadalanuA s 0 (100 % transmittance)
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10 B
3.7 1A B 1An 10 % thiourea 2 wieIA
3.8 1AX 1.2 N HCI 2 ueim
3.9 1fil aniline Anduudn 2 mi
3.10 s blank ned Aqueous isopropyl alcohol 10 ml, 10 % thiourea 2 %A,
aniline Ainduuda 2 mi, lsieatfis HCI
3.11 1i11a B waz blank luutlu water bath 100°C w1 30 11 sheenanielidusia
G RFGYGEN
3.12 d5uil3nnnsliile 25 mi faaignsazane Aqueous isopropyl alcohol
3.13 11 blank linA1NIAANFLUAT 440 nm azdasléenliifiu 0.022 Eifuagde
finlmailaeld aniline findlvsl
314 thae B TinANNIRANAULAST 440 nm TastlFu blank EAWATL O
3.15 AUINL corrected absorbance
corrected absorbance = absorbance of B —absorbance of A
3.16 ATUIN linear regression calibration factor
A8l WNW X = 92U gossypol (mg)
WU 'Y = corrected absorbance
WAL X {10
azlF@unag

Gossypol (mg) = F x corrected absorbance

4. FEMSANARIDLNT

4.1 Fasnating (1.00 g) avlu mgTayawe 250 mi wazldgnufaadluzandas

4.2 \Ais Aqueous acetone 50 mi Unchaandiaaufia vsenaain udaienues o i
piaaieun 1 Fali

4.3 N3096NUNTZANENTEY Whatman no. 2 nsasld flask 1unaudin Hedauiinsadld 5 %
usn Winszanunfinniledneeiteannisssmeszndnaniansas

4.4 paansazant (5 ml) ldad volumetric flask 1WA 25 mi 471491 2 0 #1711 Gand

1n C uavEIN 2 Fundd 9m D
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%n C

4.5 1A C AN 10 % thiourea 2 UeIA

4.6 W 1.2 N HCI 2 wigin

4.7 YsusuamsWile 25 ml faeansazane Aqueous isopropyl alcohol

4.8 111m C 1ﬂ5ﬂﬁﬁﬂﬁ?@mﬂ§uLLmQﬁ 440 nm Taelld Aqueous isopropyl alcohol U5
Araslsfauelé 0 (100 % transmittance)

45 D

4.9 1A D AN 10 % thiourea 2 %A

4.10 BN 1.2 N HCI 1 e

411 [ aniline Ain&wuda 2 mi

412 e blank Tagid Aqueous isopropyl alcohol 10 ml, 10 % thiourea 2 #giA,
aniline induuda 2 mi, lideadn Hel

4.13 15190 D uae blank luglu water bath 100°C 1w 30 w7t theensiialiduin

a v

BRI N

4.14 U5ui3umslila 25 mi fasignsavane Aqueous isopropyl alcohol

4.15 1 blank lSnensganauuadii 440 nm azfesldnluifin 0.022 Fiuazies
sinlmilaeld aniline findwlvl

4.16 haa D TTaAnsganAuuas 440 nm Taetlfu blank WAL 0

4.17 AN corrected absorbance

corrected absorbance = absorbance of D — absorbance of C

4.18 Lfli’avlﬁﬁ'ﬁ corrected absorbance @1:1130ANUIUNNLTNNDL gossypol (mg) fann

ANNNT

Gossypol (mg) = F x corrected absorbance

4.19 ANUITUM Free Gossypol (%) lFangunng

5(G)

Free Gossypol (%) = ————

(W)(V)

8 G = mg gossypol in sample (6.18)
W = mass of sample, g (6.1)

V = ml of sample aliquot used (6.4)
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N159LASIZIMN True protein

AnaLLagann Barnstein (1900)

1. ®aNn1g
TlsAusanluamntlaznaylidae Tsiuu e Tsiudauiitnsnesiiiudueed

Usrnay  wavendau Ae lulmsiauilaildlissiu (NPN) Hagdauiuluaimig #alunns
AAzilisfugn (CP) aziflunnsAAmsimnansdan Tun133tAga 23 u true
protein A ulnaiaudilalg0ussiu (NPN) ﬂxgﬂmzﬁﬁq@@ﬂuﬂimﬂﬁﬂ’éﬂu Lazdauimaaazily
true protein SvazgnildfnssinUsunalulnsausiely
2. ainsal

2.1 dninasunm 200 N4,

22 nsvmEnIasilaaannlulnsay

2.3 Buchner funnel

2.4 vaansenllsiu

2.5 Enstiaslilsfiu

26 iaandulilsa

2.7 70 lAsLe
3. @15LAN

3.1 6.0 % Copper sulfate

3.2 1.2 % Sodium hydroxide

3.3 @1nalifldlunsinmzsin sy
4. A8N"9

4.1 Fagnesinsanms 1 nu udaasludininesmunn 200 ua.

4.2 Fatngu 50 ua, udedalideau 10 ud

4.3 AN 6.0 % Copper sulfate 25 ua. udasnlEiAen

4.4 \Hn1.2 % Sodium hydroxide 25 1a. uaqsnliinen ludupesiiazifanisanaznes

4.5 Geial3du uaznseasinu Buchner funnel ifinszanenseeg

46 FamynauLLnIAENIaIdaeinnduiauans l A%

47 vhnszanensesuazaznauliltan ndu uazlmmsmmniunnlulnsay

LA LN1TILATIZITLs AU Fa 1
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a 4 I .
nsatassiinuanlauiialulnsiaulunsziwizgiuu (ruminal pH)
Anulagann FAO (1986)

1. qunsal

1.1 MARANAADY

1.2 Lﬁ?:‘ﬂﬂijum?jm (centrifuge)
1.3 vaantenllsiu

1.4 ipidaandultlsiy

1.5 2931180

1.6 1 laLasm

2. @15LAN

2.1 nendaFnidudu

2.2 5 % sodium tetraborate solution

2.3 20 % boric acid

2.4 0.1 M HCI

2.5 ammonium sulphate
3. 28015

3.1 HNRUUAIRINNTUNITTIHNY llThuvAesfingnmiSa 3000 sausaUAT Wil 15 1T
ihansazasladuuulliivaniwliidunsataanisusansadanenidudi 2 - 3 van uas
ilugudafiesentsiiasidell

3.2 AARITAZANLAIDEN (AN 3.1 ﬁa:mml,é’q) dlumaenties BN sodium tetraborate
solution 10 4A. WEFLRININAWTLT ezl boric acid Sunanlufefiszwelsl naulilE
an3azanailszaunns 30 — 40 4.

3.3 thansazanedinguldllmmsméag 0.1 M HCl

34 ﬂf;ﬁ‘ﬁqmﬂmmemmzmﬂmmﬁm A8 ammonium sulphate fingl

3.5 musnmnuan i lug uenTuielulnsausalil
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msaszvmlnmiliaslaaanldn (Tio,)

A1NAEN19184 Brandt €t al. (1983)

1. qunsal
11 ipidaseinsilsfi
1.2 Volumetric flask 2115 500 4@.
1.3 1IAUAY
1.4 aAANARDY
1.5 Thilm (5’1LﬂuﬂLﬂmmuﬁmiuﬁﬂmzmﬂ%u)
1.6 Lﬁ?lm Spectrophotometer
2. @19.Ad
2.1 nandanFnidudy
2.2 catalyst Mlsznavdag K,S0, 95 % WAz Cu,S0, 5 %
2.3 35 % hydrogen peroxide (medical extra grade)
3. 28n9
3.1 dairatiheams 2.0 niu adlunaenteslisiiu \iu catalyst 10 nfu (A namday)

an

Wudiu 25 wa. s lddaaluarasdanlilsnun Taaludalususnldlninunane nasainiusias

1
= 1

Faelilusaaunssisansiunaanla Evntirsenvnniseidsfaeuvaandasldalife
udalrinnauanadll Fmstensiaauaslunannla Weanlunasalauds el daite
bt

3.2 ApandansazatlunannAastnndulsyanas 100 — 200 Na. sanel3lidy uay
S Funnudastinnduanaialild 500 wa. (@nunsnuansazanslugaui 100 o.a lndw
Az lissiusonlusedeld uazansavanegouiivaeldminm i TiO, sialil)

3.3 thansaranglarauiafenaldlFiAansnasneuLlszanns 3 Ju

3.4 @mmmmwia 548, MAUaaANAREY LasiAN hydrogen peroxide 0.1 da. I%\ﬁ%l\‘l
1HRndTsen 1 dalu

3.5 ihansazanglildnAinisganauuas A281LA394 Spectrophotometer MAANNENIARL
WAS 405 W TULuAg

o as a v o ' o 1 A tzll o
3.6 mm‘mmwmmﬂmmmmmmnum@m\i LL@::mmmsqmn@uu@miﬁlﬂm
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NaMHIASTIU wazAIWIMMNLENN TiO, lusinatinastelyl

F19NNNARLAN 1 UENNudpguiisesninmaninauaznindamaesigneasaanandalug

AN ]
Time (h) Dry matter degradability (%)

CSM SBM
0 26.23 34.76
2 37.83" 41.84"
4 44 47 48.70
8 63.59 70.09
16 71.94° 88.25"
24 73.32° 92.85"
36 86.08° 97.28"
48 88.65° 98.75"

A, B . . . .
Means in the same row not having at least one common superscript differ

significantly (P<0.01)



FN3NNIANWIN 2 1BNdRgURITasenmaaeei N nmasdhaduunasTlshuunun

NNGAUMABINSEAL 0, 50, 75 uax 100 wefidusingneesaaafdnlug

AN 7]
Treatment 1 2 ) 4
Replaced SBM by CSM (%) 0 50 75 100
Time (h)
0 61.75 62.41 61.79 61.50
2 64.57° 64.43 63.73° 64.43"
4 67.87° 67.24%° 66.26° 65.95"
8 72.82 70.63 71.18 69.67
16 82.33 78.77 78.07 78.28
24 86.98 84.07 82.42 82.14
36 93.39" 89.40" 88.61" 86.87"
48 93.89" 92.40° 91.58 88.80"

, b,A/B . . . .
° Means in the same row not having at least one common superscript differ

significantly : ** P<0.05, *®P<0.01
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A A o o o & o ' =
AT NNTANUAN 3 lﬁmqmﬂuW?ﬂqmqmﬂﬂﬂqﬁq?Wﬁ@'ﬂ\ﬂ/ﬂfﬁﬂqﬂLN@@EIWHL‘]JHLLV@QI‘]J?WH

WNUANNGAMARINIZAL 0, 50, 75 uaz 100 Wefifusngneeuaaiam

d2Taan4

Treatment 1 2 3 4
Replaced SBM by CSM (%) 0 50 75 100
Time (h)

0 64.55 65.71 65.02 64.70
2 67.03" 67.35" 66.61° 67.41°
4 70.04 69.70 69.16 68.62
8 74.53 72.51 73.22 71.69
16 83.90 80.50 79.58 79.88
24 88.19 85.85 84.00 83.76
36 94.37" 90.93° 89.97° 88.39°
48 95.44" 93.74™° 93.00° 90.55°

,b,A/B,C . . . 4
° Means in the same row not having at least one common superscript differ

significantly : *°P<0.05, “® “P<0.01
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AN NANANUAN 4 1FNNallsRusNaa9a A I En A edluaellsm

AnndowmaedsAL 0, 50, 75 uar 100 wWefiduimgnedesaaneidalug

AN 7]
Treatment 1 2 3 4
Replaced SBM by CSM (%) 0 50 75 100
Time (h)
0 36.56 37.07 37.38 34.11
2 43.23° 46.46" 46.03" 45.98"
4 49.30 50.20 49.35 47.82
8 57.10 53.47 55.72 51.63
16 75.28 68.23 65.19 64.70
24 85.54° 76.38" 75.83° 73.14°
36 96.00" 87.36" 85.66"° 82.31°
48 96.58" 93.09° 92.38° 87.48°

,b,A/B,C . . . 4
° Means in the same row not having at least one common superscript differ

significantly :

>*p<0.05 *®“P<0.01
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AN NANANUAN 5 1FuNaelUsRuLiaa9annaaesn Mn NN A Al e dluae R 1L

nIndomaesiszAL 0, 50, 75 uaz 100 iwefidusngneasanaiendalug

AN 7]
Treatment 1 2 3 4
Replaced SBM by CSM (%) 0 50 75 100
Time (h)
0 36.16 37.03 40.23 33.65
2 44.77° 45.87° 47.79" 44.24°
4 49.55° 49.88° 50.18° 47.19°
8 57.27 54.87 56.82 50.48
16 75.07 69.63 69.06 67.51
24 86.01" 77.32° 76.41° 72.40°
36 95.90" 87.74° 87.12° 81.99°
48 97.23" 93.36" 92.75° 87.65°

,b,c,AB,C . J . 4
*% Means in the same row not having at least one common superscript differ

significantly : % °P<0.05, *®“P<0.01
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AT INNTANUAN 6 ﬁ'J'u\lLﬂuﬂj‘m—ﬁ‘tiIuﬂ?ZLqugLNu (ruminal pH) V@V\‘iqqﬂﬁtﬁigﬁ/u
JRPSY o o ) a A o A A e
@qﬁqﬁ\mﬂ@@\'jwqﬂﬂqﬂlﬂﬂﬂﬂﬁlﬂLﬂuLLW@QIﬂ?muLLVIuWﬂ’]ﬂﬂQL‘M@'ﬂ\‘im?:ﬁﬂu

0,50, 75 uaz 100 wlofidusmdaluesing «

Treatment 1 2 3 4
Replaced SBM by CSM (%) 0 50 75 100

Time after feeding (h)

0 6.50 6.20 6.12 6.29
1 6.38 6.10 6.46 6.34
2 6.35 6.05 6.15 6.16
3 6.29 6.05 6.03 6.20
4 6.28 6.22 6.06 6.05
5 6.21° 5.95 5.85° 5.90°
6 6.12 6.16 6.27 6.13
7 6.14 6.10 6.33 6.04
8 6.26 6.05 6.23 6.18
9 6.37 6.26 6.46 6.11
10 6.51" 6.46" 6.58" 6.11°
11 6.49 6.19 6.42 6.03

“°Means in the same row not having at least one common superscript differ significantly

(P<0.05)
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paenaRan 7 wenTuielulnsaulunssmnzgiau (ruminal ammonia-nitrogen) #AYATN

A 2o JRPSY o o ' = a o A
WiﬁiﬂﬁﬂﬂqﬁqﬁmﬂﬂﬂﬂmiﬁﬂqﬂLll@ﬁé]']ﬂLﬂuLLﬁ@ﬂIﬂ?muLLV]uVlﬂ’]ﬂﬂqL‘Vm@\i

7192A 0, 50, 75 waz 100 wafifusndaluesing

Treatment 1 2 3 4
Replaced SBM by CSM (%) 0 50 75 100
Time after feeding (h)

0 13.03 16.78 13.24 16.04
1 15.49 13.30 15.63 17.59
2 13.14%° 16.43" 11.23° 11.44°
3 13.59 11.19 9.58 8.48
4 8.13 10.08 7.31 6.71
5 8.46 9.25 7.58 6.35
6 8.90 11.11 8.17 7.48
7 9.70 10.40 7.98 8.68
8 9.63% 10.91° 8.80" 8.18"
9 11.96 12.83 10.13 10.16
10 10.66 12.60 11.52 11.40
11 13.10 12.88 12.27 13.04

“°Means in the same row not having at least one common superscript differ significantly

(P<0.05)

ANTNATANLIN 8 HANITIATIZEANNLANANS (Two sample t-test) 1aanseiae lfuag

o 4 a a o <3 nl/ A aa
'J[ﬂQLL‘VNLL@%@‘H‘V\?EQWQ?I@\‘]WWLN@ﬂé]’]ilLL@ﬁﬂ'\ﬂﬂ'Jm@‘ﬂ\‘iIﬁﬂQﬁ

cellulase technique

t-value df Sig.
Dry matter -16.505 6 0.000
Organic matter -20.925 6 0.000
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FNTNNIANUIN 9 KANTTIAIZRANULITIIIN (ANOVA) 1esnstias limasinguiiauay
a a o tzll 173 (=3 [ 1 a tzll
@ummmqmmmmmmmﬂmmnmeﬁﬂwLﬂumeTﬂ?muLmuwmﬂ

dawmaesisesu 0, 50, 75 waz 100 Wefidusd 1neAd cellulase technique

Source Sum of df Mean F Sig.
Squares Square
DM Between Groups 21.919 3 7.306 35.412  0.000
Within Groups 2.476 12 0.206
Total 24.395 15
OM Between Groups 28.887 3 9.629 39.591 0.000
Within Groups 2.919 12 0.243
Total 31.806 15

ANTNANAELAN 10 HANTALATIZEANLANANS (Two sample t-test) UadANAINN U lad

(ME) Lmzwﬁqmquaﬁ@mﬂﬁum (NE) YBININNA AL EILAZNNANNAD

t-value df Sig.

ME -15.293 6 0.000
NE, -20.914 6 0.000
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AN3NATANUIN 11 NANIIIAINEITANLLITIIL (ANOVA) U89ANAIN N8 bad

(ME) Lmzwﬁqmuzﬁw‘ﬁﬁ@mﬂﬁuu (NE,) YBIANMINARBIN ENIN

waadenuunaalilsRuununnindamwaasiszsi 0, 50, 75 waz 100

wefidud Tneidd cellulase technique

Source Sum of df Mean F Sig.
Squares Square
ME Between Groups 0.252 3 8.387E-02 14.949  0.000
Within Groups 6.733E-02 12 5.610E-03
Total 0.319 15
NE, Between Groups 0.355 3 0.118 39.748  0.000
Within Groups 3.575E-02 12 2.979E-03
Total 0.391 15

ANTINNIAKWAN 12 HANTTIATIZHAINLANGN (Two sample t-test) VBIATNIIVELARTURS

NIFAAEFIURITAR U (DM) YRINNNARENBILAZANNANART

AN ttsunsudniagl NEWAY (Chen, 1997)

t-value df Sig.
a 2179 6 0.072
b -5.542 6 0.001
a+thb -6.233 6 0.001
C -2.111 6 0.079
L -13.590 6 0.000
ED,, -6.894 6 0.000
ED, o -6.041 6 0.001
ED, s -5.575 6 0.001
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ANTINNIAKUAN 13 HANT99LATIZIAINLLTLTN (ANOVA) 289AMNITINABSURIN1TAANE

FresiRnuie (DM) sasamsnaassildninmaniiefluumnaslissiv
dl nI/ A dl o e & rdl )
WNRANINEINABINTZAL 0, 50, 75 1 100 LesliusnA1uaniann

Tilsunsudnidagl NEWAY (Chen, 1997)

Source Sum of df Mean F Sig.
Squares Square

a Between Groups 2.785 3 0.928 0.266  0.848
Within Groups 41.825 12 3.485
Total 44.610 15

b Between Groups 74.243 3 24.748 4,457  0.025
Within Groups 66.635 12 5.553
Total 140.878 15

atb Between Groups 67.003 3 22.334 1.922  0.180
Within Groups 139.435 12 11.620
Total 206.438 15

C Between Groups 6.342E-04 3 2.114E-04 0.394 0.760
Within Groups 6.444E-03 12 5.370E-04
Total 7.078E-03 15

L Between Groups 0.162 3 5.396E-02 0.135 0.938
Within Groups 4.813 12 0.401
Total 4.974 15

ED; s Between Groups 48.212 3 16.071 7.932  0.004
Within Groups 24.312 12 2.026
Total 72.524 15

ED, o5 Between Groups 29.662 3 9.887 3.910 0.037
Within Groups 30.343 12 2.529
Total 60.004 15

EDy s Between Groups 20.955 3 6.985 2.805 0.085

Within Groups 29.885 12 2.490
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Total

50.840

15

ANTINNIAKNUAN 14 HANT99LATIZIANLLTLTN (ANOVA) 289AMNITINARSURIN1TAANE

Fresauvsadng (OM) sasanmsnaaesildninuanieduumas

TUsAULNUANINAANAINILAL 0, 50, 75 WAy 100 wlafidusnaunns

aniilsunangdnizagt NEWAY (Chen, 1997)

Source Sum of df Mean F Sig.
Squares Square

a Between Groups 5.020 3 1.673 0.623 0.613
Within Groups 32.220 12 2.685
Total 37.240 15

b Between Groups 49.282 3 16.427 5408 0.014
Within Groups 36.453 12 3.038
Total 85.734 15

at+tb Between Groups 34.415 3 11472 1.655 0.229
Within Groups 83.175 12 6.931
Total 117.590 15

C Between Groups 7.182E-04 3 2.394E-04 0.495 0.692
Within Groups 5.798E-03 12 4.832E-04
Total 6.516E-03 15

L Between Groups 0.582 3 0.194 0.427  0.737
Within Groups 5.455 12 0.455
Total 6.038 15

EDy oo Between Groups 38.442 3 12.814 7.060  0.005
Within Groups 21.813 12 1.818
Total 60.254 15

ED, o5 Between Groups 39.035 3 13.012 3.882  0.038
Within Groups 40.225 12 3.352
Total 79.260 15

EDg s Between Groups 15.457 3 5.1562 2,673 0.095
Within Groups 13.127 12 1.927
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Total

38.584

15

ANTINNIAKUAN 15 HANT99LATIZHAINLLTLTM (ANOVA) 289AMNITINARSURIN1TAANE

Finaasllsfusan (CP) aa9anvmaaasildninudninauumas

TUsAULNUANINAANAINILAL 0, 50, 75 WAy 100 wlafidusnaunns

aniilsunangdnizagt NEWAY (Chen, 1997)

Source Sum of df Mean F Sig.
Squares Square

a Between Groups 127.567 3 42.522 9.336  0.002
Within Groups 54.657 12 4.555
Total 182.224 15

b Between Groups 165.032 3 55.011 22.991  0.000
Within Groups 28.713 12 2.393
Total 193.744 15

at+tb Between Groups 3.112 3 1.037 0.432 0.734
Within Groups 28.845 12 2.404
Total 31.957 15

C Between Groups 2.289E-03 3 7.629E-04 2.321 0.127
Within Groups 3.945E-03 12 3.287E-04
Total 6.233E-03 15

L Between Groups 0.120 3 4.000E-02 1.412  0.287
Within Groups 0.340 12 2.833E-02
Total 0.460 15

ED, 0, Between Groups 115.382 3 38.461 8.541  0.003
Within Groups 54.035 12 4.503
Total 169.417 15

ED, o5 Between Groups 103.5672 3 34.524 8.663  0.002
Within Groups 47.825 12 3.985
Total 151.397 15

EDg s Between Groups 63.962 3 21.321 4.873 0.019
Within Groups 52.508 12 4.376
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Total

116.469

15

ANTINNIAKNUAN 16 HANT99LATIZIANLLTLTN (ANOVA) 289AMNITINARSURIN1TAANE

FinaaalilsRundt (TP) 1a9aunaaadn Mnnuandnedluuwmnaslysf

UWNUANINEIUARINTZEL 0, 50, 75 WAL 100 LlafifusiAiuiniann

Tilsunsudnidagl NEWAY (Chen, 1997)

Source Sum of df Mean F Sig.
Squares Square

a Between Groups 86.662 3 28.887 5920 0.010
Within Groups 58.558 12 4.880
Total 145.219 15

b Between Groups 123.617 3 41.206 15.590  0.000
Within Groups 31.717 12 2.643
Total 155.334 15

at+tb Between Groups 14.668 3 4.889 1.391 0.293
Within Groups 42.190 12 3.516
Total 56.858 15

C Between Groups 1.036E-03 3 3.45E-04 1.035 0412
Within Groups 4.004E-03 12 3.337E-04
Total 5.041E-03 15

L Between Groups 0.137 3 4.562E-02 1490 0.267
Within Groups 0.368 12 3.063E-02
Total 0.504 15

ED, 0, Between Groups 1569.027 3 53.009 18.594  0.000
Within Groups 34.210 12 2.851
Total 193.237 15

ED, o5 Between Groups 115.217 3 38.406 10.336  0.001
Within Groups 44.587 12 3.716
Total 159.804 15

EDg s Between Groups 76.235 3 25.412 6.253  0.008
Within Groups 48.765 12 4.064
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Total

125.000

15

FINTNNIANUIN 17 HANTTILATIZITANNULITUIU (ANOVA) 1991 Bunudmguia finu

dnganldian dindan1&lun) uazduaannisyas 1ese1msmaaeily

ANnNA AL TILUuae LT AUNUNNINSAAINTEAU 0, 50, 75 LAY

&

100 tlafidue
Source Sum of df  Mean Square F Sig.
Squares
intake Between Groups  273002.832 3 91000.944 0.026 0.994
Within Groups 38758955.74 11 3523541.432
7
Total 39031958.57 14
9
Entering Between Groups 92812.470 3 30937.490 0.022 0.995
small Within Groups 15826249.82 11 1438749.984
intestine 1
Total 15919062.29 14
1
Entering Between Groups 17180.176 3 5726.725 0.024 0.995
large Within Groups 2664776.106 11 242252.135
intestine Total 2681956.282 14
Excrete in Between Groups 14151.401 3 4717.134 0.025 0.994
faeces Within Groups 2107568.487 11 191597.135
Total 2121719.888 14
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ANTINANARYAN 18 NANITILATIEHAANLLTLTIU (ANOVA) m@qmmﬂﬂié’%ﬁmql,t,ﬁﬂu

, ' = Ay vo o o @
wiazdauaamaAueunsaesia ldsuanmmaaesn Mnnwanie

Wunuaeldsfuununnindomaasnazsu 0, 50, 75 waz 100 Lilafidus

(Digestible DM)

Source Sum of df  Mean Square F Sig.
Squares

Rumen Between Groups 88540.461 3 29513.487 0.063 0.978

Within Groups 5163289.177 11 469389.925

Total 5251829.638 14
Small Between Groups 30392.537 3 10130.846 0.020  0.996
intestine Within Groups 5511013.300 11 501001.209

Total 5541405.836 14
Large Between Groups 333.834 3 111.278 0.035 0.991
intestine Within Groups 35077.419 11 3188.856

Total 35411.253 14
Total tract Between Groups ~ 178795.058 3 59598.353 0.029 0.993

Within Groups 22915699.77 11 2083245.434

2
Total 23094494.83 14

0
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ANTNANANKAN 19 WANITIAIIEHAYINLLITLT91 (ANOVA) %mﬂﬁ‘ﬂfaﬂié’%ﬁmql,t,ﬁﬂu
1 ] a dl VYo dl k73 =3
LLW@t@fJuﬁl”ﬂ\?W'}\ﬁLﬂu@’]ﬂﬁ‘mﬂﬂiﬂﬂiﬁﬁ‘u@’]ﬂ’]ﬁ‘w@@ﬂ\?ﬂiﬁmqﬂm@ﬁﬁ’]ﬁl

WunuasTdsfuununnindomaasiagsu 0, 50, 75 way 100 Lilafidus

(DM digestibility based on DM intake)

Source Sum of df Mean F Sig.
Squares Square
Rumen Between Groups 4.291 3 1.430 0.935 = 0.457
Within Groups 16.838 11 1.531
Total 21.129 14
Small Between Groups 0.652 3 0.551 1.615  0.242
intestine Within Groups 3.749 11 0.341
Total 5.400 14
Large Between Groups 8.116E-02 3 2.705E-02 0.827  0.506
intestine Within Groups 0.360 11 3.271E-02
Total 0.441 14
Total tract Between Groups 0.434 3 0.415 0.220  0.881
Within Groups 7.244 11 0.659

Total 7.678 14
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ANTINANANYAN 20 WANITIAIIEHAYINLLITLT91 (ANOVA) %qmmﬂﬂié’%ﬁmql,t,ﬁﬂu

WAAEAIUABINIAURIMN TR IAN LA TR I AR N NLNAAE sl

WunuasTdsfuununnindomaasiagsu 0, 50, 75 way 100 Lilafidus

(DM digestibility based on digested DM)

&

Source Sum of df Mean F Sig.
Squares Square

Rumen Between Groups 5.258 3 1.753 1.333  0.313

Within Groups 14.460 11 1.315

Total 19.718 14
Small Between Groups 4.347 3 1.449 1.031 0.417
intestine Within Groups 15.463 11 1.406

Total 19.810 14
Large Between Groups 0.147 3 1.900E-02 1.014  0.423
intestine Within Groups 0.532 11 4.834E-02

Total 0.679 14




135

ANTINANANKAN 21 WANITIAIIEHAYINLLITLT91 (ANOVA) %qmmﬂﬂié’%ﬁmql,t,ﬁﬂu

WAAEAIUABINIAURIMN TR IAN LA TR I AR N NLNAAE sl

WunuasTdsfuununnindomaasiagsu 0, 50, 75 way 100 Lilafidus

(DM digestibility based on DM entering of each section)

&

Source Sum of df Mean F Sig.
Squares Square

Rumen Between Groups 4.291 3 1.430 0.935 = 0.457

Within Groups 16.838 11 1.531

Total 21.129 14
Small Between Groups 2.173E-02 3 7.244E-03 0.029  0.993
intestine Within Groups 2.739 11 0.249

Total 2.761 14
Large Between Groups 0.918 3 0.306 0.437  0.731
intestine Within Groups 7.701 11 0.700

Total 8.619 14




ANTINANANKAN 22 WANITIAIIEHAYINLLITLT91 (ANOVA) ﬂ?mm’ﬁum’?ﬂiﬁ]q fnu
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dinganl&ian ndanldvn) uazdusenniays sase msmaaesnld

nnantledy  uwwaallsAuuNUNNINGIUARINIZAL 0, 50, 75 WAL

100 afidus

Source Sum of df  Mean Square F Sig.
Squares

intake Between Groups 166956.096 3 55652.032 0.025 0.994

Within Groups 2423524436 11 2203204.033

2

Total 2440200.458 14
Entering Between Groups 48135.440 3 16045.147 0.023 0.995
small Within Groups 7537708.323 11 685246.211
intestine Total 7585843.764 14
Entering Between Groups 11964.183 3 3988.061 0.041 0.988
large Within Groups 1066202.286 11 96927.481
Intestine Total 1078166.469 14
Excrete in Between Groups 7141.153 3 2380.384 0.027 0.994
faeces Within Groups 982386.135 11 89307.830

Total 989527.288 14
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FNINNIANUIN 23 HANTTILAIZTANNLLITIIIU (ANOVA) 1aannstias L fuasaunaeing

TudazgruaamisifuaIuisaaalanlfisuatrmeaaanldniniuan

HenfluunaslUsAuumnunnindamaasnszsu 0, 50, 75 WAz 100

L8

wasidus (Digestible OM)

Source Sum of df = Mean Square F Sig.
Squares

Rumen Between Groups 62550.405 3 20850.135 0.048 0.985

Within Groups 4789975.012 11 435452.274

Total 4852525417 14
Small Between Groups 13927.720 3 4642.573 0.017 0.997
intestine Within Groups 2942430.959 11 2674229.724

Total 2956358.679 14
Large Between Groups 689.085 3 229.695 0.870 0.486
intestine Within Groups 2903.975 11 263.998

Total 3593.060 14
Total tract Between Groups 125042.779 3 41680.926 0.300 0.993

Within Groups 15493177.33 11 1408470.667

9
Total 15618220.11 14

8
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ANTINANANYAN 24 NANITILATIEHAINLLITLTIU (ANOVA) %@Qﬂﬂiﬁiﬂﬂ1§°ﬂﬂﬂ@uﬂ?ﬂ5ﬂq

TudazdauaaaniafuaI e lan lisuanmaaaan ldniniuan
HrenfluunaslulsAuumunnindamaasnazsu 0, 50, 75 waz 100

wWasidus (OM digestibility based on OM intake)

Source Sum of df Mean F Sig.
Squares Square
Rumen Between Groups 4.795 3 1.598 1.298 0.324
Within Groups 13.549 11 1.232
Total 18.344 14
Small Between Groups 1.351 3 0.450 1.228 0.346
intestine Within Groups 4.034 11 0.367
Total 5.385 14
Large Between Groups 3.354 8§ 1.118 0.793  0.523
intestine Within Groups 15.511 11 1.410
Total 18.864 14
Total tract Between Groups 1.178 3 0.393 1.678 0.229
Within Groups 2.573 11 0.234

Total 3.750 14
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ANINNIANUIN 25 HANTTILAIZRANLLISIUW (ANOVA) aannstias L fnesaunaedng

TudazdiuaaamiaauaInisaaalan lasuatmeaaan ldn1niuan

HendlunnaslsAununnindamaaanszau 0, 50, 75 WAL 100

&

wWasidus (OM digestibility based on digested OM)

Source Sum of df Mean F Sig.
Squares Square
Rumen Between Groups 4.028 3 1.343 1.079  0.398
Within Groups 13.688 11 1.244
Total 17.716 14
Small Between Groups 2.600 3 0.867 0.758  0.541
intestine Within Groups 12.573 11 1.143
Total 156.173 14
Large Between Groups 0.361 3 0.122 0.989 0.434
intestine Within Groups 1.352 11 0.123
Total 1.717 14
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ANTINANANYAN 26 NANITILATIEHAINLLITLTI (ANOVA) %@Qﬂﬂiﬁiﬂﬂ1§°ﬂ®ﬂ@uﬂ?ﬂ5ﬂq

TudazdauaaaniafuaI e lan lisuanmaaaan ldniniuan

HrenfluunaslulsAuumunnindamaasnazsu 0, 50, 75 waz 100

wWasidus (OM digestibility based on OM entering of each section)

Source Sum of df Mean F Sig.
Squares Square
Rumen Between Groups 4.795 3 1.598 1.298 0.324
Within Groups 13.549 11 1.232
Total 18.344 14
Small Between Groups 1.351 3 0.450 1.228 0.346
intestine Within Groups 4.034 11 0.367
Total 5.385 14
Large Between Groups 3.354 8§ 1.118 0.793  0.523
intestine Within Groups 16.511 11 1.410
Total 18.864 14
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AN3NNNANUIN 27 HANTTALATZEANHLIFT591 (ANOVA) 2a9t/3unasltsAngan A

ity
Tunszmnzguu dhganldian nganldug) duaannieys uaznistes
Tedlusiussfianld@nvedai ldsuemsnaaesdildninugatihe
fuumasllsiuuniinndamaesiiszdu 0, 50, 75 uay 100 wledidusd
Source Sum of df Mean F Sig.
Squares Square
CP intake Between Groups 2410.952 3 803.651 0.025 0.994
Within Groups 326704.298 11 31518.573
Total 349115.250 14
CP increase Between Groups 4978.881 3 1659.627 0.165 0.918
in rumen Within Groups 110669.911 11 10060.901
Total 115648.793 14
CP entering Between Groups 8353.729 3 2784.576 0.037  0.990
small Within Groups 818195.830 11 74381.439
intestine Total 826549.559 14
CP digestible  Between Groups 8339.766 3 2779.922 0.055 0.982
in small Within Groups 554050.078 11 50368.189
intestine Total 562389.845 14
CP digestibility Between Groups 25.032 3 8.344 2.650  0.101
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in small Within Groups 34.633 11 3.148
intestine' Total 59.665 14
Entering Between Groups 1109.547 3 369.849 0.153  0.926
large Within Groups 26643.303 11 2422.118
intestine Total 27752.851 14
Excrete in Between Groups 172.079 3 57.360 0.025 0.994
faeces Within Groups 25641.976 11 2331.089
Total 25814.054 14

'base on CP entering small intestine

FNINNIANUIN 28 HANITIATIZRANULITITIN (ANOVA) 1931 5unnuud A idhgan1d

idnidinganldluny dueanniaya uaznistesldvasllsfuuinanldan

1 ve =g o @ @ . = - o
%@QTﬁVﬂﬁ?‘U@’M’]?VIﬂ@’ﬂﬂ‘ﬂiﬂﬂ’?ﬂLll@ﬂE]’]F;ILﬂuLLM@ﬂIﬂﬁ*ﬁ]uLmuWﬂ’mﬂﬁ

WARINIZAL 0, 50, 75 WAL 100 wlafidus

6

Source Sum of df Mean F Sig.
Squares Square
TP intake Between Groups 1035.415 3 345.138 0.013  0.998
Within Groups 302598.534 11 27508.958
Total 303633.949 14
TP entering Between Groups 5564.303 3 1854.768 0.097  0.960
small Within Groups 210511.826 11 19137.439
intestine Total 216076.129 14
TP digestible  Between Groups 1974.995 3 658.332 0.070  0.975
in small Within Groups 102775.056 11 9343.187
intestine Total 104750.051 14
TP digestibility Between Groups 26.280 3 8.760 0.937  0.456
in small Within Groups 102.849 11 9.350
intestine’ Total 129129 14
Entering Between Groups 1387.878 3 462.626 0.243  0.865
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large Within Groups 20983.263 11 1907.569
intestine Total 22371.142 14
Excrete in Between Groups 1398.920 3 466.307 0.290 0.832
faeces Within Groups 17712.445 11 1610.222
Total 19111.365 14

'base on TP entering small intestine

ANTINNIAKUAN 29 HANTTILATISHAINLANGNN (Two sample t-test) WBINITARIEIFIUDS

[ %

1 (DM) Tunsmnzgiuasanniuaninguaznindnmaes

21|t

t-value df Sig.
2h -3.991 6 0.007
4 h -2.212 6 0.069
8h -1.616 6 0.157
16 h -5.267 6 0.002
24 h -7.676 6 0.000
36 h -5.130 6 0.002
48 h -6.044 6 0.001
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ANIINNTANUAN 30 NANIFILATIZHANLLTLTY (ANOVA) 2a9aanuiilunsa-an9ly

. o dl Yo zﬂl ¥ =3
NIZINNZINU (ruminal pH) wasanitalszuaiusmaaesildniniudn
HendlunnaslUsAununnindawmananszau 0, 50, 75 WAL 100

ca o ode o
wefidust ndaTaasng o

Source Sum of df Mean F Sig.
Squares Square

Oh Between Groups 0.294 3 9.791E-02 0.688 0.578
Within Groups 1.565 11 0.142
Total 1.859 14

1h Between Groups 0.262 3 8.739E-02 2.807  0.089
Within Groups 0.342 11 3.113E-02
Total 0.605 14

2h Between Groups 0.185 3 6.151E-02 3.347  0.059
Within Groups 0.202 11 1.838E-02
Total 0.387 14

3h Between Groups 0.174 3 5.814E-02 3.422  0.056
Within Groups 0.187 11 1.699E-02
Total 0.361 14

4 h Between Groups 0.151 3 5.038E-02 1.494  0.270
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Within Groups 0.371 11 3.372E-02
Total 0.522 14

5h Between Groups 0.294 3 9.790E-02 4558  0.026
Within Groups 0.236 1 2.148E-02
Total 0.530 14

6h Between Groups 4.668E-02 3 1.5656E-02 0.226  0.875
Within Groups 0.752 11 6.835E-02
Total 0.799 14

7h Between Groups 0.161 S, 5.355E-02 0.517  0.679
Within Groups 1.138 11 0.103
Total 1.299 14

ANTINNIAKUAN 30 HANNTILATIZEANLLTUTIN (ANOVA) 2839amTlunga — Analil

, e e nae 5\ .
NILNNZZIU (ruminal pH) nasanilaldsuamsnaaasildniniuén
HenfluunaslUsAumnunnIndawmaaanszsu 0, 50, 75 WAz 100

wafiius daluasing | (sle)

Source Sum of df Mean F Sig.
Squares Square

8h Between Groups 0.105 3 3.501E-02 1.689  0.227
Within Groups 0.228 11 2.072E-02
Total 0.333 14

9h Between Groups 0.252 3 8.386E-02 1.268  0.333
Within Groups 0.727 11 6.612E-02
Total 0.979 14

10h Between Groups 0.506 3 0.169 5482 0.015
Within Groups 0.338 11 3.074E-02
Total 0.844 14

11h Between Groups 0.507 3 0.169 1.500 0.269
Within Groups 1.238 11 0.113

Total 1.745 14
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A139NTAKLAN 31 HAN1TILAITANLLTU 91 (ANOVA) aaauanTuifleluingianly

NILINNZILNU (ruminal ammonia-nitrogen) #asanilalaiuaning

o o @ o ] = A o A A o
‘V]ﬁ@'ﬂ\‘ﬂ/lsh]ﬂ’]ﬂ LNZW]I%]’]?JLﬂuuu@ﬂiﬂﬁ‘muumumﬂ’]ﬂﬂq AN TEAL O,

50, 75 WAL 100 wlafidus Adaluasng I

Source Sum of df Mean F Sig.
Squares Square

Oh Between Groups 41.522 3 13.841 2.847  0.085
Within Groups 53.031 11 4.821
Total 94.554 14

1h Between Groups 36.922 3 12.307 3.015 0.076
Within Groups 44.905 11 4.082
Total 81.827 14

2h Between Groups 65.641 3 21.880 8.232  0.004
Within Groups 29.238 11 2.658
Total 94.879 14

3h Between Groups 57.740 3 19.247 1.741  0.216
Within Groups 121.633 11 11.058
Total 179.373 14

4 h Between Groups 25177 3 8.392 2.600 0.105
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Within Groups 35.501 11 3.227
Total 60.679 14

5h Between Groups 18.450 3 6.150 3.095 0.072
Within Groups 21.859 X 1.987
Total 40.308 14

6 h Between Groups 29.256 3 9.752 1.401 0.294
Within Groups 76.546 11 6.959
Total 105.802 14

7h Between Groups 12.230 8 4.077 0.699 0.572
Within Groups 64.109 11 5.828
Total 76.339 14

A13MNIAKLIN 31 HAN1IALAZHANLLITUIM (ANOVA) aaauanTuilelulngianly

NILINIZZNU (ruminal ammonia-nitrogen) #AaNNIAlATUIANMNS

o o @ o ] = A e A A o
V]ﬁ@@\imslfﬁﬂ’]ﬂLN@@EJ’]?JLﬂuLLV@\‘]Iﬂﬁ‘muLW}uWﬂ’]ﬂﬂqLV@@\W]?ZWU 0,

&

=
N

1
o

50, 75 uax 100 tlasidus ndqluasng - (se)
Source Sum of df Mean F Sig.
Squares Square
8h Between Groups 16.431 3 5477 5275 0.017
Within Groups 11.422 11 1.038
Total 27.853 14
9h Between Groups 20.284 3 6.761 1.312  0.320
Within Groups 56.708 11 5.155
Total 76.992 14
10 h Between Groups 7.654 3 2.551 0.404  0.753
Within Groups 69.439 11 6.313
Total 77.092 14
11h Between Groups 1.413 3 0.471 0.058  0.981
Within Groups 89.336 11 8.121
Total 90.749 14
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