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a d Y v d o a 4 a
msdnnzvinaenazaelaluermnsdnd (AOAC, 1990) 3ad1877F Titrimetric tilon1Taa1 CI
=
GAETGEY
1. Potassium chloride std soln. A1MYNYU 0.001 g Cl/ml M laerh KCl wvildan
=2 9 o & o J S 2 vuq v =
HanA81i1(deionized water) 3 59 (KC1 Uszana 10 nsuazateluii nsesasne 1 1dannan
Y [ Y v [ v v
vnan lilazaneiaeiusudy) ndniwani ldasan 3 Tdeuuren 110%s a1niiurirlawi
1 v Y v
500° i It eaiin udadenn 2.108 n5uaza1eluiiindy deionized Y519 18151103 1 a3
Y '
2. Silver nitrate soln. 82818 AgNO, 5 n5¥ luinan 1 aas USuasazareliinm
Wiy KClnasgiuiwsoulude 1. Tasii 1l lamsn
v '
3. Potassium thiocyanate soln. 82818 KSCN 2.5 n5¥ 1ui1nau 1 ans
v v
4. Ferric sulfate soln. 82018 Fe,(SO,), 60 n51 1uindu 1 ans
5. Ferric sulfate indicator aza10 Fe,(SO,), 25 n31 U501% 1Ad511a3 100 wa. niowel
1 A 3 = a a oy o a
daundlunaniaziunsa cone. HNO, ad Il 1utl5inas 100 wa. azaneluiinau 1 das
AaA o
A5
1. %3008613 3 N3 Tdaaluvraruy (erlenmeyer flask) Y119 300 Ha.
a 1 I 4 @ [
2. IAuaTaza1e Fe,(S0,) a1 50 wa. unds flask iurenamietlosnumsdudnilu
AouLayiNemymMIaza1eved Cl
3. 1udsAza1e NH,OH(1+19) ag'l1) 100 ua. AUILI9 HT0UNIA flask 119 DUNELA
4 4
AUR (MINMIHANTULTI IFUUEIT U015 9231 1HNINTI8INTU NI IZAZNOUIT UDU
4
Autag) deld 10w
1 4 A =1 [ < ~ I Y A a 4
4. NFOIAIUNTZAIY Whatman 1003 41 ¥3ofeum1 NUEsNNToe 1d e a2
w1 Claoly
5. 11 HNO, (conc.) 10 10, 118% Fe,(SO,), indicator 10 ¥a. (lunsginaiaing i nu
4
10% liauensazaeisaosiinet1eay 20 ua.)
9 o = g’ 1 4
6. AUNTPUNUNEATITAZA1Y  AgNO, adldvudiharauasnielilodr9anysol
AT AgNo, nldll
o v A o 2 nygva A Ay A a9 oo Yy o g v
7. hldduvwden asne I TRisunguuginesniousluindu wioniuauanios
d' 1 Y a
e liinamsanaznou
a A a a g’ a 4 09.1}
8. laasnml5ins AgNo, inudae KSCN aunadiimanas (819993 oonuaaiy
f1o end point) TAeFA0UTINUILDY 15 11

v [ 9
9. thldaveenainisina AgNo, #ldag 1duSuna ¢l fitleglumsazareiu
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' Y A v 9 % di’ A o
MINNANUIN 1 ﬂ’lﬁﬂﬁ]flhlﬂ6U'[3]\1lf]Jfl'E]ﬂ!,l,a3G]Néll'nTWﬂW'JWUWMﬂIﬂEJIﬂWHL?J@QﬂJTJ@’ImH

(M3NAaean 1)

Dry matter digestibility (DMD)

Cattle Feed (SCHS) Feces
DMD (%)
No. Fresh(g) % DM DMI(g) Fresh(g) % DM DME(g)
1 10265.22 21.64 2221.41 3924.00 19.62 769.89 65.34
2 12744.42 21.64 275791  4695.00 19.61 920.87 66.61
3 12629.63 21.64 2733.07  4559.00 18.95 864.15 68.38
4 10533.26 21.64 2279.41 3946.00 22.58 890.95 60.91
5 10630.41 21.64 2300.43  4092.00 20.73 848.40 63.12
Mean 11360.59 21.64 2458.45  4243.20 20.30 858.85 64.87
SD 1340.28 0.00 290.04 359.49 1.42 56.85 2.93
Organic matter digestibility (OMD)
Cattle Feed (SCHS) Feces
OMD (%)
No. DMI(g) %O0OM OMI(g) DME(g) %O0OM OME(g)
1 2221.41 96.79 2150.10 769.89 84.47 650.29 69.75
2 275791 96.79 2669.38 920.87 88.17 811.92 69.58
3 2733.07 96.79 2645.33 864.15 82.57 713.51 73.02
4 2279.41 96.79 2206.24 890.95 88.94 792.45 64.08
5 2300.43 96.79 2226.59 848.40 91.65 777.56 65.08
Mean 2458.45 96.79 2379.53 858.85 87.16 749.15 68.30
SD 290.04 0.00 255.31 56.85 3.63 66.46 3.68




Crude protein digestibility (CPD)
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Cattle Feed (SCHS) Feces
CPD (%)
No. DMI(g) %CP  CPI[g) DME(g) %CP  CPE(g)
1 2221.41 6.50 144.37 769.89 12.01 92.46 35.95
2 275791 6.50 179.24 920.87 10.75 99.03 44.75
3 2733.07 6.50 177.62 864.15 12.14 104.90 40.93
4 2279.41 6.50 148.14 890.95 10.50 93.55 36.85
5 2300.43 6.50 149.51 848.40 10.99 93.21 37.66
Mean 2458.45 6.50 159.78 858.85 11.28 96.63 39.23
SD 290.04 0.00 17.14 56.85 0.75 5.31 3.61
Ether extract digestibility (EED)
Cattle Feed (SCHS) Feces
EED (%)
No. DMI(g) %EE  EEI(g)  DME(g) %EE  EEE(g)
1 2221.41 3.73 82.75 769.89 3.41 26.27 68.25
2 2757.91 3.73 102.73 920.87 3.58 33.01 67.87
3 2733.07 3.73 101.81 864.15 3.22 27.79 72.69
4 2279.41 3.73 84.91 890.95 3.41 30.43 64.17
5 2300.43 3.73 85.69 848.40 3.52 29.87 65.14
Mean 2458.45 3.73 91.58 858.85 343 29.47 67.62
SD 290.04 0.00 9.83 56.85 0.14 2.58 3.33
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Neutral detergent fiber digestibility (ash free, NDFaD)

Cattle Feed (SCHS) Feces
NDFaD(%)
No. DMI(g) % NDFa NDFal(g) DME(g) % NDFa NDFaE(g)
1 2221.41 72.73 1615.69  769.89 47.15 363.00 77.53
2 275791 72.73 2005.90  920.87 49.06 451.75 77.48
3 2733.07 72.73 1987.84  864.15 48.08 415.53 79.09
4 2279.41 72.73 1657.88  890.95 57.69 513.96 69.00
5 2300.43 72.73 1673.17 848.40 62.27 528.31 68.43
Mean 2458.45 72.73 1788.10 858.85 52.85 454.51 74.31
SD 290.04 0.00 191.85 56.85 6.74 68.71 5.15
Acid detergent fiber digestibility (ash free, ADFaD)
Cattle Feed (SCHS) Feces
ADFaD(%)
No. DMI(g) % ADFa ADFal(g) DME(g) % ADFa  ADFaE(g)
1 2221.41 32.56 723.33 769.89 26.03 200.41 72.29
2 275791 32.56 898.02 920.87 26.07 240.11 73.26
3 2733.07 32.56 889.94 864.15 26.85 232.05 73.92
4 2279.41 32.56 742.22 890.95 24.40 217.39 70.71
5 2300.43 32.56 749.06 848.40 28.08 238.23 68.20
Mean 2458.45 32.56 800.51 858.85 26.29 225.64 71.68
SD 290.04 0.00 85.89 56.85 1.34 16.69 2.29
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Non fiber carbohydrate digestibility (NFCD)

Cattle Feed (SCHS) Feces
NFCD (%)
No. DMI(g) %NFC  NFCI(g) DME(g) %NFC NFCE(g)

1 2221.41 13.83 307.29  769.89 21.89 168.56 45.14

2 275791 13.83 381.50  920.87 23.90 220.13 42.30

3 2733.07 13.83 378.07  864.15 19.13 165.28 56.28

4 2279.41 13.83 315.31 890.95 17.34 154.49 51.00

5 2300.43 13.83 318.22 848.40 14.87 126.16 60.36
Mean 2458.45 13.83 340.08 858.85 19.43 166.92 51.02
SD 290.04 0.00 36.49 56.85 3.58 34.10 7.51

v ' Y v 9 @ {
AT NNIANHIN 2 ‘Wﬁ\?\ﬂuﬂﬂElll@"U?N!,']Jaf]ﬂlm%“ﬁﬂﬂﬂﬁIWﬂﬂ'ﬂuﬂﬂﬂ Gl,uﬂ'li'ﬂﬂﬁ'é)\‘lﬁ 1

Cattle Feed (SCHS) Feces Digestible Energy

No. DMI(g) keallg  GEi(kcal/d) DME(g) keal/g'  GEe(kcal/d)  kealld  keallg — kl/g

1 2221.41 4.42 9811.97 769.89 4.26 3279.73  6532.25 2.94 12.30
2 275791 4.42 12181.71 920.87 4.47 4116.29 8065.42 2.92 12.24
3 2733.07 4.42 12071.99 864.15 4.38 3784.99  8287.00 3.03 12.69
4 2279.41 4.42 10068.18 890.95 4.30 3831.07 6237.11 2.74 11.45
5 2300.43 4.42 10161.04 848.40 4.44 3766.90 6394.14 2.78 11.63
Mean  2458.45 4.42 10858.98 858.85 4.37 3755.79  7103.18 2.88 12.06
SD 290.04 0.00 1165.09 56.85 0.09 301.35 988.20 0.12 0.51

1 DM basis



60

o Y ) A a Y Y Aa P
MINNNANUIN 3 ANOVA : NEWIEN{Ii]i]Elﬂﬂ!‘wa\1QTLILmziﬂiﬁu@ﬂﬂiu1mﬂﬁquﬂﬂﬂﬂuulﬂ

Y v
NIMNA IUNTNAADIN 3

Source df Sum of Squares Mean Square F Sig.
Corrected Model 4 4.418(a) 1.104 176.444 0.000
Intercept 1 37.207 37.207 5944.335 0.000
Weight 1 0.943 0.943 150.688 0.000
CP 1 0.353 0.353 56.444 0.000
NEg 1 3.186 3.186 509.042 0.000
CP * NEg 1 0.005 0.005 0.791 0.388
Error 15 0.094 0.006

Total 20 859.420

Corrected Total 19 4.512

a R squared =0.979 (Adjusted R squared = 0.974)

v 9 o = 1 a [ Y Aa Y
A1 1N9NANUIN 4 ANOVA Nﬁ"’ll’é)\i{Ifl]’1)‘(’J@TL!‘Wﬁ\‘]\i"lullﬁzIﬂiﬂu@ﬂﬂﬁﬂTﬂnﬂf}uﬁﬁﬂﬂullﬂ

1NN JUNITNARSIN 3

Source df Sum of Squares Mean Square F Sig.

Corrected Model 4 0.163(a) 0.041 8.882 0.001
Intercept 1 4.694 4.694 1020.777 0.000
Weight 1 0.163 0.163 35.526 0.000
CP 1 0.001 0.001 0.130 0.724
NEg 1 6.57E-008 6.57E-008 0.000 0.997
CP * NEg 1 7.76E-005 7.76E-005 0.017 0.898
Error 15 0.069 0.005

Total 20 101.302

Corrected Total 19 0.232

a R squared = 0.703 (Adjusted R squared =0.624)



v 9 [ = ' a g Y Aa
A1FNNANUIN 5 ANOVA Wﬁell@\iﬂﬁ]i]ﬂ@TL!Wﬁ\‘l\ﬂuuagIﬂi@u@]@ﬂiu’lm’)@quﬂqvlﬂu
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v A
PINDTINI1TUVU Gluﬂ”l’ivlﬂﬁﬂﬂ‘ﬂ 3

v
g

Source df Sum of Squares  Mean Square F Sig.
Corrected Model 4 3.799(a) 0.950 159.377 0.000
Intercept 1 15.464 15.464  2595.257 0.000
Weight 1 0.324 0.324 54.388 0.000
CP 1 0.325 0.325 54.546 0.000
NEg 1 3.185 3.185 534.594 0.000
CP * NEg 1 0.004 0.004 0.637 0.437
Error 15 0.089 0.006

Total 20 371.284

Corrected Total 19 3.888

a R squared = 0.977 (Adjusted R squared = 0.971)

MINMANUIN 6 ANOVA : mavosiladedrundsnuuaz TsauasisuaTdsaunnu'ld

lumsneanah 3

Source df Sum of Squares  Mean Square F Sig.

Corrected Model 4 0.084(a) 0.021 129.619 0.000
Intercept 1 0.393 0.393  2427.451 0.000
Weight 1 0.015 0.015 95.577 0.000
CP 1 0.064 0.064 396.902 0.000
NEg 1 4.61E-005 4.61E-005 0.284 0.602
CP * NEg 1 8.87E-005 8.87E-005 0.547 0.471
Error 15 0.002 0.000

Total 20 8.317

Corrected Total 19 0.086

a R squared = 0.972 (Adjusted R squared = 0.964)
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v Y Y =3 1 a Aa 9
ATNMANUIN 7 ANOVA Nﬁﬂl@\i“ﬂi]i]ElﬂWHWEN\‘I'lungI“]JiG]uG]’EJﬂﬂJ’Im TDN‘VIﬂ‘LlVI,@]

lumsneanai 3

Source df Sum of Squares  Mean Square F Sig.
Corrected Model 4 2.464(a) 0.616 186.594 0.000
Intercept 1 19.744 19.744  5979.826 0.000
Weight 1 0.505 0.505 153.009 0.000
CP 1 0.074 0.074 22.550 0.000
NEg 1 1.905 1.905 576.875 0.000
CP * NEg 1 0.004 0.004 1.356 0.262
Error 15 0.050 0.003

Total 20 455.380

Corrected Total 19 2.514

a R squared = 0.980 (Adjusted R squared = 0.975)

v 9 v = 1 a Aa Y
MINMANUIN 8 ANOVA :  wavesilademunasniuas Tusauneisua MEVIﬂuUlﬂ

lumsneanai 3

Source df Sum of Squares = Mean Square F Sig.
Corrected Model 4 16.184(a) 4.046 243.823 0.000
Intercept 1 111.399 111.399  6713.114 0.000
Weight 1 2.050 2.050 123.540 0.000
CP 1 0.002 0.002 0.130 0.724
NEg 1 14.085 14.085 848.804 0.000
CP * NEg 1 0.070 0.070 4.191 0.059
Error 15 0.249 0.017

Total 20 2718.781

Corrected Total 19 16.433

a R squared = 0.985 (Adjusted R squared = 0.981)
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v 9 %] = 1 a AAa 9
A1TNNANUIN 9 ANOVA Nﬁ"ll’E]\‘ﬁji]%8@11&Wﬁﬂﬂ1ullﬁ31ﬂi@]u@]ﬂﬂiu1m NEm‘I/]ﬂ‘L!VI,@]

lumsneanai 3

Source df Sum of Squares  Mean Square F Sig.
Corrected Model 4 5.307(a) 1.327 195.859 0.000
Intercept 1 26.057 26.057  3846.536 0.000
Weight 1 0.872 0.872 128.703 0.000
CP 1 0.006 0.006 0.916 0.354
NEg 1 4.420 4.420 652.543 0.000
CP * NEg 1 0.023 0.023 3.322 0.088
Error 15 0.102 0.007

Total 20 571.457

Corrected Total 19 5.409

a R squared = 0.981 (Adjusted R squared = 0.976)

o v 9 @ = 1 a Aa U
M131991AHUIN 10 ANOVA navesilatedrunasaunas TUsaupedsuu NEg‘VIﬂ‘L!"l,ﬂ

lumsneanai 3

Source df Sum of Squares Mean Square F Sig.
Corrected Model 4 0.992(a) 0.248 296.248 0.000
Intercept 1 4.807 4.807  5743.229 0.000
Weight 1 0.090 0.090 107.773 0.000
CP 1 9.08E-008 9.08E-008 0.000 0.992
NEg 1 0.899 0.899  1074.374 0.000
CP * NEg 1 0.003 0.003 3.710 0.073
Error 15 0.013 0.001

Total 20 117.263

Corrected Total 19 1.004

a R squared = 0.987 (Adjusted R squared = 0.984)
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v 9 v 1w a a
ANITNNANUIN 11 ANOVA WaGUEN‘ﬂi]ﬁ]EJ@YIL!‘Wa\1\‘]']1!“@$Iﬂiau@]®®@51ﬂ1§!i}immﬂiﬁ

lumsneanai 3

Source df Sum of Squares  Mean Square F Sig.

Corrected Model 4 0.008(a) 0.002 0.245 0.909
Intercept 1 0.274 0.274 32.276 0.000
Weight 1 0.001 0.001 0.073 0.791
CP 1 6.01E-005 6.01E-005 0.007 0.934
NEg 1 0.005 0.005 0.589 0.455
CP * NEg 1 0.003 0.003 0.318 0.581
Error 15 0.127 0.008

Total 20 9.821

Corrected Total 19 0.135

a R squared = 0.061 (Adjusted R squared =-0.189)

9
MINMANUIN 12 ANOVA wammﬂqumiwﬂa’omaﬂsmmmiﬂu‘lﬁ’maﬁmquﬁ'ﬁwm

lumsneanin 3

Source df Sum of Squares ~ Mean Square F Sig.
Corrected Model 8 5055211.551(a) 631901.444 539.314 0.000
Intercept 1 1596226.211  1596226.211 1362.343 0.000
Treatment 3 3683838.561  1227946.187  1048.024 0.000
Block 4 124655.065 31163.766 26.598 0.000
Weight 1 801.551 801.551 0.684 0.426
Error 11 12888.449 1171.677

Total 20 950380600.000

Corrected Total 19 5068100.000

a R squared = 0.997 (Adjusted R squared = 0.996)
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1 1 a [ Y Aa Y
A1TNMANUIN 13 ANOVA : Wasllﬁ)\‘lﬂﬁqﬂﬂWﬁﬂﬂﬁ@Q@@ﬂiM’]m?ﬁQI,I,W\‘]ﬁﬂuhlﬂi]'lﬂ@'lﬂ'liﬁﬂ'lﬂ

lumsneanai 3

Source df Sum of Squares ~ Mean Square F Sig.
Corrected Model 8 137182.433(a) 17147.804 207.491 0.000
Intercept 1 152895.557 152895.557 1850.055 0.000
Treatment 3 10024.453 3341.484 40.432 0.000
Block 4 10933.277 2733.319 33.074 0.000
Weight 1 23314 23.314 0.282 0.606
Error 11 909.082 82.644

Total 20 88913797.911

Corrected Total 19 138091.515

a R squared = 0.993 (Adjusted R squared = 0.989)

M3MANUIN 14 ANOVA : Waveanguminaassaodimaiaguiannu ldainermsdu

lumsneanan 3

Source df Sum of Squares ~ Mean Square F Sig.
Corrected Model 8 4630155.117(a) 578769.390 711.895 0.000
Intercept 1 761079.697 761079.697 936.139 0.000
Treatment 3 3951318.738  1317106.246  1620.060 0.000
Block 4 61758.278 15439.569 18.991 0.000
Weight 1 551.528 551.528 0.678 0.428
Error 11 8942.985 812.999

Total 20 459345998.452

Corrected Total 19 4639098.103

a R squared = 0.998 (Adjusted R squared = 0.997)
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v Y
A1IIMANUIN 15 ANOVA : wammﬂqumi‘ﬂﬂaamaﬂimmﬁmquﬁ’qﬁﬂu"ﬁﬁwm (%BW)

lumsneanai 3

Source df Sum of Squares ~ Mean Square F Sig.
Corrected Model 8 0.885(a) 0.111 473.788 0.000
Intercept 1 0.251 0.251 1075.294 0.000
Treatment 3 0.659 0.220 940.144 0.000
Block 4 0.022 0.005 23.364 0.000
Weight 1 0.000 0.000 1.332 0.273
Error 11 0.003 0.000

Total 20 153.350

Corrected Total 19 0.888

a R squared = 0.997 (Adjusted R squared = 0.995)

MINMANUIN 16 ANOVA : Havoanguminaassaeilsunariaguiennn ldanemisveny

(%BW) TymInaaedi 3

Source df Sum of Squares Mean Square F Sig.
Corrected Model 8 0.141(a) 0.018 15.248 0.000
Intercept 1 0.028 0.028 24.519 0.000
Treatment 3 0.001 0.000 0.171 0914
Block 4 0.132 0.033 28.657 0.000
Weight 1 5.31E-005 5.31E-005 0.046 0.834
Error 11 0.013 0.001

Total 20 14.843

Corrected Total 19 0.154

a R squared =0.917 (Adjusted R squared = 0.857)
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ATNNANUIN 17 ANOVA Naﬂla\‘iﬂqumiﬂﬂaﬁlmaﬂimmmquwﬁﬁﬂullﬂinﬂmmiﬂju

(%BW) Tumsnaaodi 3

Source df Sum of Squares Mean Square F Sig.
Corrected Model 8 0.804(a) 0.101 84.642 0.000
Intercept 1 0.146 0.146 123.112 0.000
Treatment 3 0.665 0.222 186.657 0.000
Block 4 0.082 0.020 17.190 0.000
Weight 1 0.001 0.001 0.507 0.491
Error 11 0.013 0.001

Total 20 73.398

Corrected Total 19 0.818

a R squared = 0.984 (Adjusted R squared = 0.972)

MINNIANUIN 18 ANOVA : HaUpINgUMINAaeInedns1Msnsaanla lumsnaasan 3

Source df Sum of Squares  Mean Square F Sig.
Corrected Model 8 45644.448(a) 5705.556 0.699 0.688
Intercept 1 58.708 58.708 0.007 0.934
Treatment 3 10147.045 3382.348 0.414 0.746
Block 4 37330.970 9332.742 1.143 0.386
Weight 1 15177.797 15177.797 1.859 0.200
Error 11 89800.617 8163.692

Total 20 9821398.810

Corrected Total 19 135445.066

a R squared = 0.337 (Adjusted R squared = -0.145)
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Y
MINMANUIN 19 ANOVA : WAUBINGUNITNAADIADDATINTHaMIIHIIN(FCR) (A Taniu

[

Y a o :j o A A dgl A
@]QLLTY\1sll@\191“15/ﬂ1ﬁﬂ53\|u1ﬁuﬂﬂw‘llﬁlu) Gluﬂ?i‘ﬂﬂﬁ@ﬁ‘ﬂ 3

Source df Sum of Squares  Mean Square F Sig.
Corrected Model 8 12.755(a) 1.594 1.319 0.327
Intercept 1 12.780 12.780 10.569 0.008
Treatment 3 4.907 1.636 1.353 0.308
Block 4 5.054 1.264 1.045 0.428
Weight 1 2.891 2.891 2.391 0.150
Error 11 13.301 1.209

Total 20 2020.460

Corrected Total 19 26.056

a R squared = 0.490 (Adjusted R squared = 0.118)

v 9
M1319MANUIN 20 ANOVA Na“U’E)\1ﬂi]11fﬂi1/]ﬂﬁ’ﬂ\‘]ﬁ@Sgl)unuﬂTf)'lﬁ"li“lUﬂ"liLWNﬁ'lﬂﬁﬂ

1 nlansy lumsnaasan 3

Source df Sum of Squares Mean Square F Sig.
Corrected Model 8 594.533(a) 74.317 64.632 0.000
Intercept 1 15.156 15.156 13.181 0.004
Treatment 3 193.861 64.620 56.200 0.000
Block 4 2.950 0.737 0.641 0.644
Weight 1 11.880 11.880 10.332 0.008
Error 11 12.648 1.150

Total 20 31105.231

Corrected Total 19 607.181

a R squared = 0.979 (Adjusted R squared = 0.964)
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