SINANUHIN
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mveuan 3 99 luaeunlFlulumsanuimsdesldlunszimggum

MWHUIN 4 M3ANBINTEo8 1A Tunszimz 3w Tag3T Nylon bag technique
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o A Y y A
NMNUHUIN S ﬂﬁ‘l’ﬂﬂ‘iﬂhlelm‘t‘lﬁigmﬂllﬂ Iﬂﬂ%ﬂﬂ?ﬁ]\i Gas Chromatography
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NANUIN U

a d t4 a wa
ﬂ"li’J!ﬂi"l%Ti‘i’lN‘l’ii’)x’i‘lJ{]Uﬂﬂﬁ

ada d o A a
A vinsa luiuisuveld (volatile fatty acid) 83T Gas Chromatography

(Ishler et al., 1996)

ginsel
1. naeailumIoald 40 ml centrifuge tube)
2. vasanaganidhla Yuia 240 Uanans
3. fINTPIVUIA 0.45 luATOU (0.45 1)
4. Yia0ARALIUUIA 40 Haaans (syringe)
5. MaeAYUIAEN (Gas chromatography vial)
6. Ulavun0.1,1.0, 10,50 Naaans
7. é’wﬁﬁm (freezer) uazé’ggu (cooler)
8. Gas Chromatography (Shimadzu Gas chromatography — 14B)

9. 1WUAA Gas Chromatography v11a 5.0 lulnsans

A
1. 10N H,PO,
2. Internal standard (2-ethybutyric acid)

3. Deionized H,0

B/Ms
1. WguategNasIanaaanrlaving 240 Hadans NAITAza18 10 N H,PO,
U510 10 Tadansasluvia Fahminuendourhilatudin (A)
2. ANveUMAIIAUIINATEIZHITN (sample) U5¥3a 50-70 Hadansaaluvia wili
ihin daiminandeumsazatoianua T (B) Sunaniminveaalnn

Y
NIZINIZNIN (sample) [X = B-A] 1N (Deionized H,0) 151195 X — 10 Uadans
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o % [ " 3 [ (] I QSJ‘
3. hausTyesazaeale llumeulszunm 2 Tu wdaaiues 2 A5
o_w 1 Y3 1 Y 9Y v A Y a Aa aa
4. 11@1p81900n NG ITIIAUA uaanasazaslsias4o taaans aslu
o 4 4 C - .4
naeadumioalan 12,000 seuAaUIN WU 15 WA e 1dIUN e (supernatant)
[ 1 [ <
lanszuonaatlszunm 2 Tu 3 voariana HAIAAMUAINTDI 0.45 luATOU HVAIT
A Yq 1Y 1 & A A
azawinye 1A ldquaniaigmigil -20 °C
U < @ [ [~ =Y @ [ A aa A
5. neunuseg1unguands 19thiagaded1q 1.0 iadans 1Ay Internal standard
. . A aa 1 Y Y o 3 o 1 kY a d
(2-cthybutyric acid) 0.1 Jaaans wen lvd1du uded1s Bsedmsew
o w 1 9 [~ A 9 a Y A
6. 11A7I081900NIINGUFLAL IHOIIFNTEVIUMITAATIEHAIATOL Gas
Chromatography

Ay v a a9 A
7. gad1sazaen 1a 5.0 1uTnsans AAiATe Gas Chromatography

HNYLYiA
Column : 10% SP 1200/1% H,PO,
8/100 Chromosorb WAW
6 X2 mm ID
Temperature : initial temperature 110°C
Column owen temperature 120 °C
Flow 60 ml/min.
range 10°
injector temperature 150 °C
detector temperature 180 °C
owen max 200 °C
stop time 15 min.
Sample : rumen fluid
Gases H 50ml/min.

2

Air 50ml/min.
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msnzvisenlaniielulnsiou (NH,-N) 1ag35 Conway Method (Voigt and Steger, 1976)

d
gunsal
A aa Ao o o a = a 9 A Y A
1. vagdruya 100 Jaaans ndsintuieslchtanioununinsznhzuninaenny
2. burette

3. pipette

=
a1nd

1. Boric acid

- H,BO, 5 N5
- Ethanol 200  Naaans
- Indicator 10 Uoaans

2. Indicator

-Bromcresol green 0.033 NIy

-Methylred 0.066 N3Y
-Ethanol 100 N3
3. sat. K,CO,
4. 0.01 NHCI

ad
ABMS
[l . . A Aaa 1 a aa Ao o & A
1. ldensazane boric acid 4 Jaaans asluvaagdyuyvina 100 Jadans Nawint ey
= a 9 A Y A a 3’ A a @ .
IAtlanssuununinsznhzunintatguny @UITINANUNINNATLNIZHUN (rumen fluid)
Aa aa [ o < { a I
1 fladans veamsaza sat. K,CO, welvdnmunuilunie Tugamgineaiunm
28191108 12 %2134
o w 1 d' 1 9y [ d' A o KR a
2. hdednany Binlamsanuasazaie 0.01 N HCI auasazaneasud tiunnilsuas
YeIa15aLa18 HCI
o a =1 d'a dgl v 9
3. uralsuaen Tuile luTasnunmnadulunszmne nindleanms

YSiaweuTuilelulasiou = 1U5u1as HCl x 14 Taansulosidud
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ad =S =S
ABMSIAIENTITIAN
1. MIM3INEITAZANY boric acid
- %9 H,BO, 5 n$1 2411499 volumetric flask Y119 1000 JAAaAT AN ethanol
200 Uadaas uduAy indicator 10 Haaans el
a g’ ) I Y a a Aaa 9 1
Sauthinau i 1dU5unasdszana 900 Hadans udiness neaaisazale K,CO,
~ A A A 1
wasazanelasumtuaivedsoug
] A A Y
-nageuTagmsldaisazaiy 0.01 N HCI 1 visaasluaisazareiasen'’ld
a :’ Y 1a Aa Aan
- gnhan1d5unes 1000 Tadaas
2. MIM38Y indicator
- 9¥018 bromocresol green 0.033 TN e methyl red 0.066 N34 8911 ethanol
A Aaa A Aaa [} Y] <
100 adans 1uv2a volumetric flask U119 250 Haaaas wer lidnuuaziny

Tuvredyuiedlostumsnlasud
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HNANUIN A
Y a d aa
VBHAMIUAIICHHANINADNA
a 4 I v
MSWMANUIN 1 HamMsaAT1ErANLlsU5IU (ANOVA) 51]@Qﬂ’l”liJL‘]JHﬂiﬂ-ﬂNll!ﬂi&‘WTS

[ L:' Yo 3 1 td‘ Q‘J 1
U ﬁﬁﬁﬂ?ﬂﬂjﬂqﬂiﬂ’fﬂﬁ'}ﬁﬂﬂ 4 NV ‘VIG]f’ﬂiNGING]

Source Sum of df Mean Square F Sig.
Squares
-1h Between Groups 258 3 .086 8.887 .002
Within Groups 116 12 .010
Total 374 15
lh Between Groups 323 3 .108 20.578 .000
Within Groups .063 12 .005
Total 386 15
2h Between Groups 274 3 .091 12.354 .001
Within Groups .089 12 .007
Total 363 15
3h Between Groups 231 3 077 13.285 .000
Within Groups .070 12 .006
Total 301 15
4h Between Groups 219 3 .073 15.191 .000
Within Groups .058 12 .005
Total 2717 15
5h Between Groups 253 3 .084 24.560 .000
Within Groups .041 12 .003
Total 294 15
6h Between Groups 251 3 .084 31.800 .000
Within Groups .032 12 .003

Total 282 15
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a 4 ~
MIMANUIN 2 WA I AT IEHANULlsUTIu (ANOVA) veaueu Tuide luTasuly

[ A Yo 3 1 A o v
NISINSIIIU ﬁﬁ\ii]”lﬂvliﬂulﬂiﬂﬂ"lﬂﬁﬂﬂ 4 Ny ‘VIGI)"JINW]NG]

Source Sum of Df Mean Square F Sig.
Squares
-1h  Between Groups 31.697 3 10.566 1.728 214
Within Groups 73.378 12 6.115
Total 105.074 15
1h Between Groups 79.135 3 26.378 3.639 .045
Within Groups 86.975 12 7.248
Total 166.110 15
2h Between Groups 46.182 3 15.394 2.334 126
Within Groups 79.135 12 6.595
Total 125.318 15
3h Between Groups 54.290 3 18.097 2.288 131
Within Groups 94.907 12 7.909
Total 149.197 15
4h Between Groups 37.332 3 12.444 2.882 .080
Within Groups 51.817 12 4.318

Total 89.149 15
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a J o A Y .
AITTEMANUIN 3 Waﬂ'ﬁjlﬂﬁ’l3°ﬂﬂ'§1ul!ﬂiﬂiﬂu (ANOVA) ﬁllmﬂ‘jﬂvlelmuﬂ%mﬂﬂ (volatile

1 Y [
fatty acid, VFA) lunszimz g iie 1a5u0111399 4 ngu 197 Tueaneg

Source Sum of df  Mean Square F Sig.
Squares
Acetic acid (C,) Between Groups 272.678 3 90.893 1.181 376
Within Groups 615.576 8 76.947
Total 888.253 11
Propionic acid (C,)  Between Groups 107.123 3 35.708 3.822  .057
Within Groups 74.743 8 9.343
Total 181.866 11
Butyric acid (C,) Between Groups 19.092 3 6.364 2.160 171
Within Groups 23.566 8 2.946
Total 42.657 11
Acetic: propionic Between Groups 926.955 3 308.985 2.098  .179
(C,:C) Within Groups 1177.959 8 147.245
Total 2104.914 11
Total VFA Between Groups 919 3 .306 3222  .083
Within Groups 761 8 .095

Total 1.680 11
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a J [ - 9
ANTNNIANUIN 4 Nﬁﬂ’li’uﬂi’lzﬂﬂﬂ’lﬂllﬂiﬂiﬂ]u (ANOVA) "UE]\Tﬂ’lﬁfJ't’]ﬂﬁﬁ’]fJ@]'J')@]Ql!ﬂ\“l

v ] k4
(M) vosrhsdnlunszmnzguvesTanaaeslusa Tusae e ld5uemisi 4 ngu

Source Sum of df Mean Square F Sig.
Squares
2h Between Groups 2.822 3 941 .108 954
Within Groups 104.128 12 8.677
Total 106.950 15
4h Between Groups 4.108 3 1.369 136 937
Within Groups 121.069 12 10.089
Total 125.177 15
8h Between Groups 1.529 3 510 .050 984
Within Groups 121.162 12 10.097
Total 122.691 15
16 h  Between Groups 3.687 3 1.229 238 .868
Within Groups 62.032 12 5.169
Total 65.719 15
24h  Between Groups 23.419 3 7.806 552 .656
Within Groups 169.657 12 14.138
Total 193.076 15
48h  Between Groups 13.006 3 4.335 222 .879
Within Groups 234.256 12 19.521
Total 247.262 15
72h  Between Groups 4.802 3 1.601 123 .944
Within Groups 155.560 12 12.963
Total 160.363 15
96h  Between Groups 3.367 3 1.122 .052 983
Within Groups 256.638 12 21.386

Total 260.005 15
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a 4 a S 3 4 =
MIIMANUIN 5 Han15 AT IEHANNLUT5IU (ANOVA) vestlsuamlessuaveelilsau

] v 1 9
ngave l)lunszmnzguuveslanaasaludnTueaen e ldsuemsne 4 nqu

Source Sum of Df Mean Square F Sig.
Squares
2h Between Groups 946 3 315 .087 .966
Within Groups 43.767 12 3.647
Total 44714 15
4h Between Groups 6.324 3 2.108 .706 567
Within Groups 35.832 12 2.986
Total 42.156 15
8h Between Groups 14.665 3 4.888 1.515 261
Within Groups 38.730 12 3.227
Total 53.395 15
16 h  Between Groups 34.528 3 11.509 1.965 173
Within Groups 70.270 12 5.856
Total 104.799 15
24h  Between Groups 46.671 3 15.557 2.170 145
Within Groups 86.030 12 7.169
Total 132.700 15
48h  Between Groups 32.814 3 10.938 513 .681
Within Groups 255.989 12 21.332
Total 288.803 15
72h  Between Groups 36.713 3 12.238 911 465
Within Groups 161.252 12 13.438
Total 197.966 15
96h  Between Groups 33.040 3 11.013 1.228 342
Within Groups 107.616 12 8.968

Total 140.656 15
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a s s 3 A A
MINNMANUIN 6 Nﬁﬂ?i?!ﬂi13ﬂﬂ’ﬂhuﬂiﬂiﬁu (ANOVA) GUfNLﬂﬂi!%u@ﬂl@%ﬂﬂiﬂﬂﬁgﬁﬂﬁl

H v i1 9
Ialuasngyme I lunszmnz e Tanaaseludsa Tusaiee o lasue1misn 4 ngu

Source Sum of df Mean Square F Sig.
Squares
2h Between Groups 36.879 3 12.293 1.404 289
Within Groups 105.032 12 8.753
Total 141.910 15
4h Between Groups 188.802 3 62.934 3.779 .040
Within Groups 199.821 12 16.652
Total 388.624 15
8h Between Groups 268.141 3 89.380 3.912 .037
Within Groups 274.201 12 22.850
Total 542.342 15
16 h  Between Groups 24.280 3 8.093 .634 .607
Within Groups 153.219 12 12.768
Total 177.499 15
24h  Between Groups 92.596 3 30.865 3.002 .073
Within Groups 123.392 12 10.283
Total 215.988 15
48h  Between Groups 85.370 3 28.457 2.715 .091
Within Groups 125.784 12 10.482
Total 211.154 15
72h  Between Groups 59.761 3 19.920 8.156 .003
Within Groups 29.309 12 2.442
Total 89.070 15
96h  Between Groups 47912 3 15.971 6.626 .007
Within Groups 28.922 12 2.410

Total 76.834 15
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a 7 -4 A A
MINMANUIN 7 Naﬂﬁ’)tﬂinﬂﬂ’ﬂlﬂlﬂiﬂiﬂlu (ANOVA) GUﬂﬂLﬂ@ﬁl%u@%ﬂﬂ!ﬂﬂiﬂﬂﬁ%ﬁTﬂ

H v [ 9
Ialunsangamelllunszmnzguuvesianaaeslugs Tusaien e ld5uemsne 4 ngu

Source Sum of df Mean Square F Sig.
Squares

2h Between Groups 172.379 3 57.460 14.095 .000
Within Groups 48.918 12 4.076
Total 221.296 15

4h Between Groups 403.684 3 134.561 7.495 .004
Within Groups 215.435 12 17.953
Total 619.119 15

8h Between Groups 552.942 3 184.314 6.458 .008
Within Groups 342.463 12 28.539
Total 895.405 15

16 h  Between Groups 182.278 3 60.759 2.586 102
Within Groups 281.929 12 23.494
Total 464.207 15

24h  Between Groups 258.762 3 86.254 4.566 .024
Within Groups 226.686 12 18.890
Total 485.448 15

48h  Between Groups 228.524 3 76.175 5.181 .016
Within Groups 176.426 12 14.702
Total 404.950 15

72h  Between Groups 197.097 3 65.699 7.683 .004
Within Groups 102.614 12 8.551
Total 299.711 15

96h  Between Groups 123.431 3 41.144 14.596 .000
Within Groups 33.827 12 2.819

Total 157.258 15
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a 4 a 2] T
MI1IMANUIN 8 HaN15 AT IEHANNLIT5IH (ANOVA) vestlsuaunaludesaaroves

9 o 1 A Yo 3 1
Wsdnlunszmnzguuvedlanaaesludd Tueae e ldsuemang 4 nqu

Source Sum of df Mean Square F Sig.
Squares

2h Between Groups 7.554 3 2.518 264 .850
Within Groups 114.492 12 9.541
Total 122.046 15

4h Between Groups 7.637 3 2.546 188 902
Within Groups 162.260 12 13.522
Total 169.897 15

8h Between Groups 27.783 3 9.261 359 784
Within Groups 309.339 12 25.778
Total 337.121 15

16 h Between Groups 89.672 3 29.891 .929 456
Within Groups 385.938 12 32.161
Total 475.609 15

24 h Between Groups 371.583 3 123.861 5.673 012
Within Groups 262.000 12 21.833
Total 633.583 15

48 h Between Groups 535.172 3 178.391 6.226 .009
Within Groups 343.813 12 28.651
Total 878.984 15

72 h Between Groups 553.708 3 184.569 7.571 .004
Within Groups 292.542 12 24.378
Total 846.250 15

96 h Between Groups ~ 1326.625 3 442.208 28.703 .000
Within Groups 184.875 12 15.406
Total 1511.500 15
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a 4 1 Y a [
MSMANKIN 9 WA ATIEHANNLT159U (ANOVA) ﬂjmmiﬂaﬂ"lmmauw?ﬂmq

(organic matter digestibility, OMD) W44 ue lad (ME, MJ/kg DM) tagwasaugniiive

Y . as Y a o A o
113 19U (net energy for latation, NE,) 1ag25n133a13unaned 24 42719

Source Sum of df  Mean Square F Sig.
Squares

Gas production ~ Between Groups 62.479 3 20.826 3.184 .063
(GP) Within Groups 78.484 12 6.540

Total 140.962 15
Organic matter  Between Groups 49.378 3 16.459 3.184 .063
Digestibility Within Groups 62.027 12 5.169
(OMD) Total 111.405 15
Metabolizable Between Groups 1.156 3 .385 3.184 .063
energy (ME) Within Groups 1.452 12 JA21

Total 2.607 15
Net energy for Between Groups .825 3 275 3.185 .063
latation (NE),) Within Groups 1.036 12 .086

Total 1.861 15

a J 1 [
MINMANUIN 10 HanN15AATIZHANNLL5USIU (ANOVA) "’UfNﬂTSﬂﬂﬂqﬁmﬂﬂﬂﬁQL!ﬁjﬂllag

a S o d‘ Yo QaJJ 1 ax .
’E']“L!1/]iEJ’WIQ‘UEN’E)'Iﬁ']ﬁVIﬂa’E)\WIIﬂUlﬂTUVN 4 NV 1n87F cellulase technique

Source Sumof  df  Mean Square F Sig.
Squares
Dry matter Between Groups 34.332 3 11.444 47.109 .001
Within Groups 972 4 243
Total 35.303 7
Organic matter  Between Groups 35.879 3 11.960 42.594 .002
Within Groups 1.123 4 .281
Total 37.002 7
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a 4 [ 4
MSWMANKIN TTHANTAATIEHANULU T (ANOVA) YOINSINULUD lad (ME)

o A A Y ~ Yo 3 1
LLﬁSWﬁNWHE‘IWﬁLW@ﬂﬁiﬂHﬂJ (NEL) ﬂl@ﬂﬂWﬂWiﬂﬂaﬂﬂﬂIﬂqﬂiﬂﬂQ 4 NV

Source Sumof  df  Mean Square F Sig.
Squares
ME ,MJ/kgDM  Between Groups 2.096 3 699 114.843 .000
Within Groups .024 4 .006
Total 2.121 7
NE, , MlJ/kgDM  Between Groups 1.062 3 .354 100.463 .000
Within Groups .014 4 .004

Total 1.076 7
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Y
a 4 a
MIIMANUIN 12 HANTAUATIZHANULTUTIU (ANOVA) du550MNMsHanYea lalile

& Yo :Jl U
lll@llﬂiua1ﬂ137|\j 4 Ny

Source Sum of Mean
Squares df Square F Sig.
ﬁl”lﬂﬁﬂﬁlﬁn Between Groups 18.937 3 6.312 819 .508
Within Groups 92.512 12 7.709
Total 111450 15
e mstufinuianue  Between Groups 178 3 .059 831 502
Within Groups .854 12 .071
Total 1.032 15
USinamhafinuiamue Between Groups 450.653 3150218 276  .842
Within Groups 6530.799 12 544.233
Total 6981.451 15
WBinewmsuiiiunaene’y  Between Groups .000 3 .000 000 1.000
Within Groups .000 12 .000
Total .000 15
WSinanhafnumasdeTu Between Groups .083 3 028 276 841
Within Groups 1.202 12 .100
Total 1.285 15
USinaommsiinuianue Between Groups 443.623 3 147874 272 844
Within Groups 6526.041 12 543.837
Total 6969.665 15
Pinsemsinumasao iy Between Groups 081 3 027 275 842
Within Groups 1.179 12 .098
Total 1.260 15
BRI IM I YA In Between Groups 012 3 0.004  1.194 354
Within Groups .040 12 0.003
Total 0.051 15
ﬁmiwmmami{a Between Groups 29.768 3 9.923 .636 .606
Within Groups 187.262 12 15.605
Total 217.030 15
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