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4.1.1 esnilsznaumaniiveuilasnudauazannzdnIng

a 4 4 a
NNMIAATITHBIAUTTABUMAUATAIBITNS proximate analysis 1A detergent
Aa ua 1 < [
method Tu01l§1iAns wudiesdlsgneumaunivestldenaauazdnaziniina (seed
coat and germ of corn, SCG) 1l52nouae %quﬁq (dry matter, DM) auﬂéﬂ’jﬁq (organic
Y a . o A
matter, OM) 181 (Ash) TU3AU39U (crude protein, CP) 143U (ether extract, EE) (8o loviony
3 < y {
(crude fiber, CF) T TIa3aUNTIOAFUNTA (nitrogen free extract, NFE) 1¥0lenazarelunsa
(acid detergent fiber, ADF) uacignloNiaza1olua1g (neutral detergent fiber, NDF) 110U
< 4 o
89.04, 96.06, 3.94, 10.29, 1.38, 10.8, 73.59, 8.19 hag 51.00 L‘]_I’E)'JL{LGBL!@I ANNAIAD

1 1 3 a I o
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9 Y J < 4 1 o =~ @
GIH’JIW@]Uﬂiuig@]“U 0, 20 11 40 gﬂaiwum ‘W‘]J’NE]QﬂﬂigﬂﬂﬂﬂNlﬂMﬂl’E}\uﬁHNﬂ (Vegetable
wastes) 1/5n0UA28 DM, OM, Ash, CP, EE, CF, NFE, ADF tiag NDF (11111 6.93, 88.61,

11.39, 24.41, 5.44, 21.52, 37.24, 32.67 taz 27.02 o5 iFud audiau

i
A 1A

Y
a L4 s @ 1 1 o
ﬁ]?ﬂﬂ?ﬁﬂlﬂﬁW%ﬁﬂ\?ﬂﬂﬁ%ﬂf)‘U“I/n\‘]LﬂﬁsU?)\1@11(?13%}1‘!14\1 3 a5 WUNUANLANANNY

1 v o W J ] a < [
penTitiodfny (P<0.05) Tagemsnaasslungui luldasunlaenmaauazannzd1nIng
¢ o ' 1 1 1 4 Y
(0% SCG) FuTlunguAIAY (control) A1 DM, EE 1z NFE ganngudu iy 93.79, 4.32
73 2 o o oA A A < o ¥
naz 66.80 1osiFud mua1ay e1r1snaaslunguitasunlaendauazannzia lna
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wWosiFua muaay Llﬁ$fﬂ‘Viﬁ‘Vlﬂﬁﬂ\ﬂLlﬂQll‘VlLﬁ’imﬂﬁi’]ﬂl,iJﬁﬂlLﬁgﬂWﬂgﬂﬂ’JIWﬂiuigﬂﬂ 40
I I 4 = 1 A [
1esIHUA (40% SCG) UA1 DM, Ash, CF tiag ADF gandInguau 1nn 89.65, 11.01, 7.75
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tag 7.73 1WosiFua mua1ay
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Table 4.1 Chemical composition of seed coat and germ of corn, roughage and diet of each group

Chemical composition (%) Seed coatand Vegetable 0% SCG  20% SCG 40% SCG

germ of corn wastes
DM 89.04 6.93 87.9" 88.51" 89.65°
Nutrients (%DM basis)
OM 96.06 88.61 93.79" 93.11° 88.99"
Ash 3.94 11.39 6.21° 6.89" 11.01°
CP 10.29 24.41 19.3' 20.77° 19.79"
EE 1.38 5.44 431" 2.90" 3.44°
CF 10.8 21.52 3.69" 3.92° 7.75°
NFE 73.59 37.24 66.8" 65.52" 58.01°
ADF 8.19 32.67 5.79 6.75 7.73
NDF 51.00 27.02 27.32 43.62° 31.40°

"¢ Mean in the same row with different superscripts differ significantly (P<0.05)
4.2 mslflaenmdanazannzdnlnademsdeslduazanssammmsnanveang Ju

4.2.1 Ysanamsnula (feed intake)

Y

1 [ Y v % J 1 a
LL‘W%ﬁ;uﬂﬁﬂ%1ﬂ1ﬂ‘i“ﬂfﬂﬂ1‘i“ﬂ@aﬂ\1‘ﬂ\1 3 NUNITNARDY (treatment) W‘U’Nﬂ‘iiﬂm

o o

mM3nu 1@ (feed intake) voINNAGUTMU TTNUANAIAUDES laiTiTadAgneaDa (P>0.05)

9

(#9m13199 4.2) TadFunamsnu ldvesiaguitesau (total dry matter intake) YpINgUNLETY
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11 Inaluie 3 szau dawanannuedislulidodagnieana (P>0.05) My 203.89,

[ 1 v o o a a 9
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fuege lidhfeddanaada (P>0.05) Wnu 131.31, 125.30 uag 160.56 nSuas I AudIeL
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FeUFuramsnuldveudelelus1v13ne1u (roughage) vosnguinasuldoniuaauag

@ 9 J 3 (=) Y A o [ v 1w
ﬂ‘Wﬂ%GUTJI‘Wﬂ 0 uag 40 1Wosisua Mﬂﬂﬂﬁmﬂﬂﬂu IMNUY 117.89 g 118.77 NIUADIU
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AU Llagﬂ@uﬂlﬁiﬂlﬂa@ﬂlﬂaﬂllagﬂv\lﬂ TJIW@ 20 HJ@ Ty 1! UAUNINDY 103.89 NI
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ADIU LLG]TJiiJTELlﬂTiﬂullﬂﬂlﬁlﬂlﬂﬁlclﬂ‘luEITﬁWiﬂJu (concentrate) m@ﬂﬂqmﬂ!ﬁilllﬂﬁ'ﬂﬂlllﬁﬂ
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[ -2 Y J I J a 1 3’ v W . .
nfuse U wenvniwlesidudmsnu laaerivmiingn (percent dry matter intake per live

weight, %DMI/BW) veannnguiia lndifeaiu (P>0.05) 1A 3.74, 3.80 uaz 3.88 1losidua

Q

[ Y
AMURAY 1aon51N151a8U1 NN (feed convention ratio, FCR) (Kg DM/ Kg LW) 494

s o

1A 9 1 o [ o @ ana VoA a A <
nnnquiluu Iuuanaieiued1s iliveddgmieana (P>0.05) Tasnquiltasuilasnuan

@ 9 - Jd A Y @ @ o W
HazANNzI1 Ina 0 1ag 40 1Wo51HUA imlnamesny miny 10.48 11ag 10.43 guaal Lag

P A A A < [ Y J < L= Y
ﬂq3JVIlﬁiN!ﬂa@ﬂli\lﬁﬂlmgﬂWﬂgﬂﬂ'}IWﬂ 20 wWosisua dAnmny 7.90
a2 a Y [ Y AN Yo 1
M19519 4.2 ﬂﬁlﬂmﬂ'ﬁﬂ‘L!ul,ﬂm@ﬂﬂﬁqtlﬁﬂmﬂﬂllW$%1Q§U@11’715“@@‘13@"@5

Table 4.2 Dry matter intake (DMI) of goats fed different diets

0% SCG 20% SCG 40% SCG
DMI (g DM/day)
Roughage 547.84+207.86 482.75+218.63 551.92+164.64
Concentrate 363.53+187.93 546.23+104.48 539.24+89.38
DMI total (g/day) 911.37+389.22 1,028.98+202.77 1,091.17+130.64
CP intake (g DM/day)
Roughage 133.73+50.74 117.84+53.37 134.72+40.19
Concentrate 70.16+36.27 113.45+21.70 106.72+17.69
Total CPI 203.89+85.60 231.29+49.12 241.44432.51
CF intake (g DM/day)
Roughage 117.89+44.71 103.89+47.05 118.77+35.43
Concentrate 13.41+6.93" 21.41+4.09" 41.79+6.93
Total CFI 131.31451.27 125.30+45.60 160.56+31.66
%DMI/BW 3.74+0.77 3.80+0.48 3.88+0.77
FCR (kg DM/Kg LW) 10.48+4.66 7.90+1.37 10.4342.86

** Mean in the same row with different superscripts differ significantly (P<0.01)
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4.2.2 onnMssRUlANane U (average daily gain, ADG)

a o 7 J o 4 " .
MNMSAUATIEH IS oud (Analysis of covariance) YoM R UAY (Initial weight)
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pasAinnzd1nIna 20 wosidua UAwn 136.5 niudeIu oNasanluudaz¥ans
NAABY (period) (AIA151991 4.4) WU ADG veuuaazngu lfana1eed lidiiedinny
aa A A A < o Y 73 I )
NNAdA (P>0.05) Tagngquinasulasnwaauazannzt1dIna 0 nlosisud Nuud Iuyues
' VA 1 A [ v 1w P A A A < v
ADG gan1ngquanlugiain 2 1A 191.25 nfude Ty taznguidsuldonuaatazanng

9 < Jd A Y ' oA [ A [
"U'I'JIW@ 20 1osisua NLLH’)IHN"U@Q ADG qqmmquauslumw 1,3, 4 ua& 5 Mny 187.50,

183.25, 189.50 1@z 102.00 NTUADIU AINA1AL
U =) =) td' 1 [-% % 1 %3 1 oa/’ 1
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Table 4.3 Average daily gain (ADG) of goats fed different diets (g/day)

0% SCG 20% SCG 40% SCG
Initial weight (kg) 15.15+2.64 16.42+2.10 20.40+7.36
Final weight (kg)* 25.37+4.65 27.7743.61 25.96+1.92
Live weight gain (kg)* 10.22+2.13 11.34+4.94 8.49+4.16
ADG (g/day)* 132.69+13.84 147.34+64.16 110.27453.94

* Adjusted with the effect of covariate
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Table 4.4 Average daily gain (ADG) of goats fed different diets of each period (g/day)

ADG (g/day)
Period 1 132.254+75.42 187.50+60.90 103.50+36.19
Period 2 191.25+119.89 85.75+58.93 146.50+33.37
Period 3 101.75+76.84 183.25+189.41 116.25+88.85
Period 4 110.75+72.05 189.50+133.85 169.75+53.11
Period 5 73.00+37.26 102.00+60.74 68.00+41.19

4.2.3 audszansmsden’la (digestibility coefficent) uazUSualavusdesla

(digestible nutrient)

4
i]"lﬂﬂTSﬁﬂy1ﬂTifJ@EJllg]}"lJ@QIﬂﬂfH%ﬂl@QﬂTﬁTiV]ﬂa@Qﬁﬂ 3 NUNITNAaBN
% d' an os/’ a . U U [ a Q" 1 Y
(AINT 1IN 4.5) Iﬂfm‘ﬁﬂ\ilﬂu (conventional method) W‘U'ﬂﬂ1ﬁllﬂ3$ﬁ1/l‘ﬁﬂ']ﬁfJ@fJUlWUfJ\‘]Iﬂ‘]ﬂw
4 A o a < @
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d? VoA a A <] o 9 J 2 d Y [
1“6114153J'Iﬂ‘lﬂ! Tﬂﬂﬂquﬂlﬁiﬂlﬂﬁ@ﬂLﬂJﬁﬂLLﬁ$ﬂWﬂ$mTﬂWﬂ 0 1losiyua mmﬂuuqmm
1 di 1 A o o w aa £ 1 [ a Q{ 1 Y [ Y
nauduess hifivedagnieada (P>0.05) Feamrduiszaninisdos ldvesiaguie (dry
4
matter digestibility coefficient, DDM) auUszansms ﬂeﬂ”lﬁ’mmaum?mﬂq (organic matter
C . v s o v = e
digestibility coefficient, DOM) @ wilszanimseeslavesldsausu (crude protein digestibility
4
coefficient, DCP) Fulszansmsdesldvea lviy (ether extract digestibility coefficient, DEE)
4 1
duszansmsdesldveadelenieny (crude fiber digestibility coefficient, DCF) U@
o a = [l < 4 <
Fuszanimsdeslaveslulasnunsidndunin (nitrogen  free extract digestibility
1o J I 4 o w
coefficient, DNFE) (M1N1 84.33, 85.74, 84.73, 78.66, 82.95 Lag 87.64 Lﬂﬂﬁl%u@] ANy

d 1 ]
wwdenudulseaninisdesldveutelonaza1sluaie (neutral  detergent  fiber
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4 ] 1
digestibility coefficient, DNDF) wazduilszanimsdeslaveatelonazaislunsa (acid

1 { a < @
detergent fiber digestibility coefficient, DADF) vaanquinaiuilaonmaauazannzdinlng o

ISl

J 3 4 1 A v o W [ J 2 4 o w
Woesigua UAGIFABYNNUYTINDY (P<0.05) tn1nU 75.89 Ly 80.55 WosiFua mua1ay
A 1A A A <3 o 9 o 73 Ik A Y 2
TONANUIND ﬂ'an°1/lLﬁﬁNlﬂaf)ﬂLNaﬂLLﬁ$ﬂWﬂ$“llTJIWﬂalu5$ﬂ‘U 20 esigua “Ii\'liJﬂ'lGlﬂalﬂEN
@ -2 J 2 J o w oA a A <] @ Y
AU ININY 71.3 ag 73.05 1WosIEUA MR uazﬂqu‘mﬁimﬂaamuammmwmmﬂww

= 1 %

P-4 o P-4 o w
40 nlodimua UMAIga (MM 46.32 1ay 56.56 1WoTiFua AuE 1A
[ a Q{ ] 9 1 1 A~ A
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Table 4.5 Digestibility coefficients of nutrients (%) in different diets

0% SCG 20% SCG 40% SCG
DDM 84.33+7.37 80.3845.61 73.15+4.02
DOM 85.74+7.50 81.78+5.95 74.91+4.03
DCP 84.73+8.12 81.82+5.54 79.23+3.94
DEE 78.66+9.82 75.75+5.49 68.2+6.92
DCF 82.95+12.59 77.03+7.25 66.19+6.87
DNDF 75.89+10.63" 71.3+9.13" 46.3249.37°
DADF 80.55+7.70" 73.05+1.88" 56.56+8.27"
DNFE 87.64+5.77 83.01+7.19 76.07+3.88

** Mean in the same row with different superscripts differ significantly (P<0.05)

] Y
s Tnsuzdoslaueso1m13NnU (nutrient digestible intake, NDI) Y0499 3 N
o ~ = 9 ~ 1 ] a o l 2
MINABDI (FIM13197 4.6) WuNTuud Iunuana1eny Tagdlsuna lviuges 1d (cther extract
. . . a A 4 ' v | .

digestible intake, DEEI) wazilsuautelenazarslunsados'ld (acid detergent fiber digestible

. A A A < o ) /L I L '
intake, DADFI) voanquiasuilasnwaauazannzdning 0 nosisud uuilinganii
1 Y
nauduesn hilitednynieada (P>0.05) 1A Y 33.78 uag 157.54 nSuaeiu uenaINi

a [ Y Y . . . a a (% 1 Y .
Usuaiaauiisdosla (dry matter digestible intake, DDMI) Suadunieinndos la (organic
) y g ) g
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a < 3
matter digestible intake, DOMI) Y3 lulasnunsidndunindes 1@ (nitrogen free extract
X ) . T A a A < o 9 -
digestible intake, DNFEI) GUf]\1ﬂQll1/]LﬁillLﬂa@ﬂluﬁﬂllagﬂWﬂ$ﬂl1'}IWﬂ 20 L‘ﬂ@iwuﬁ
~ Y 1 1 d‘ 1 2 o o w an 1w
Nlluﬂiulquﬂ’J"Iﬂfj‘llf’)H@anhllllluﬂﬁWﬂﬂJTl”l\iﬁﬂ@] (P>0.05) 1NN 825.67, 764.75 Lag 446.17

Afuae T mudey uallsuanteleNazareluaiades’ld (neutral detergent fiber digestible

. VoA A A <3 o 9 S 3 d A
intake, DNDFI) ‘1]@\1ﬂf;:]ll‘ﬂlﬁﬁlllﬂﬁ@ﬂlﬂJﬁﬂLLﬁgﬂWﬂgﬁlﬂ?TWﬂ 20 Wosigua NAGIFA

A

4
p819UTed1A Y (P<0.05) 0D 263.12 nSuaedu oanlsuiuldsdudosla
(protein digestible intake, DCPI) nazdlsunanteludesd (crude fiber digestible intake, DCFI)
oA a A <3 o 9 S 3 = Y 1 A [
yeangquitasulasnaauazAnnz11Ina 40 osidua Juud TuuganINguaNBEI

[

Tutideddn1eada (P>0.05) 919U 190.47 1ag 166.36 NSUABIU AIUAINL

9

M319 4.6 Ysa Insuzdos laveso s inuveunz i 1d5uemsuaazgas (n3u/iu)

Table 4.6 Nutrient digestible intake (NDI) of goats fed different diets (g/day)

0% SCG 20% SCG 40% SCG
DDMI 754.64+301.06 825.67+159.40 794.54+59.71
DOMI 696.45+279.23 764.75+147.00 722.53+53.41
DCPI 169.41466.28 189.03+39.66 190.47+18.51
DEEI 33.78+12.57 31.78+7.82 32.77+2.44

DCFI 106.14+39.54 97.77+39.52 106.364+23.94
DNDFI 181.65+70.35" 263.12455.50" 145.12+13.92°
DADFI 157.54+56.08 142.21+50.44 126.87+39.38
DNFEI 386.71+164.03 446.17+79.50 392.94+21.37

*® Mean in the same row with different superscripts differ significantly (P<0.05)
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4.2.4 Invuzsneesla (total digestible nutrient, TDN) WATNUITIN (gross energy,

GE) HazNaINUY ﬂi%iﬂ‘mﬂﬁ’ (metabolizable energy, ME)
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{ 1 [ U [ 4
1570320 TAe Yydow (2540) AWAIIUIIN (gross energy, GE) tazamasaiuldlse Tomild
(metabollzable energy, ME) YOIUNLANAUNTN IAld1Ue 1A8 Dronchner et al.  (2003)
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14152 Toani 14 (ME) vesnquinaSunldonwaanazannzd1nIna o uaz 40 nlosidua
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ualnameany A 11.77 uag 11.07 Mikg DM awadu tagnguiasulasniuae
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HADT YA

Table 4.7 Total digestible nutrient (TDN), gross energy (GE) and metabolizable energy (ME) of

goats fed different diets

0% SCG 20% SCG 40% SCG
TDN (%) 80.80+7.97 76.7345.23 70.26+4.15
GE (MJ/kg DM) 17.10+£7.29 19.13+£3.80 20.00+2.47

ME (MJ/kg DM) 11.07+4.42 12.15+2.34 11.77+0.82
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Table 4.8 Gas production of different diets fermented with rumen fluid in vitro at different times

44

Gas production at different time (ml)

hr 0% SCG 20% SCG 40% SCG
2 8.00+0.00" 5.33+0.58" 7.33+0.58"
4 9.33+0.58" 7.00+1.00° 9.33+0.58"
6 11.33+0.58" 8.67+1.15" 11.00+0.00"
8 14.00+1.00° 10.67+1.15° 13.33+1.15"
16 17.67+1.15" 13.33+1.53" 18.33+1.53"
24 21.67+1.53 19.0042.00 22.00+1.00
48 56.00+1.00° 44.67+7.09° 49.67+0.58"
72 59.67+0.58 57.00+12.12 55.00+1.00

“® Mean in the same row with different superscripts differ significantly (P<0.05)
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Figure 4.1 Gas production of different diets fermented with rumen fluid in vitro at different times
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Table 4.9 Gas production (GP), organic matter digestibility (OMD), metabolizable energy (ME) and

net energy for lactation (NE), ) of different diets estimated from gas production at 24 hour

GP (ml) OMD (%) ME NE,

------- (MJ/kg DM) =------
0% SCG 43.21+43.78 64.77+3.77 10.28+0.59 6.15+0.44
20% SCG 35.77+4.89 57.72+4.89 9.07+0.77 5.27+0.56
40% SCG 44.40+2.76 66.51+2.76 10.22+0.43 6.13+0.32

4.4 myfnumstenldlagIs1¥galuaen (nylon bag technique)
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Table 4.10 Percent degradation of different diets in the rumen at different times measured by

nylon bag technique

hr

4 8 16 24 48 72

0% SCG  3524+2.35 46.52+1.42" 64.33+11.21 77.5146.54 90.13+3.70 96.00+0.93"
20% SCG  38.33+2.13 44.44+1.37° 63.88+6.17 72.85+8.79 90.40+2.44 95.23+2.40"

40% SCG  35.46+2.44 37.75+3.45° 52.7243.54 65.26+3.41 81.78+5.03 90.90+0.77"

*® Mean in the same column with different superscripts differ significantly (P<0.05)
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Figure 4.2 Percent degradation of different diets in the rumen at different times measured by

nylon bag technique
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Table 4.11 Degradation profile of different diets in the rumen at different times measured by nylon

bag technique
Rumen degradation (%) 0% SCG 20% SCG 40% SCG
Immediately soluble part (a) 18.674+7.93 24.404+5.22 24.00+5.27
Insoluble fermentable material (b) 79.73+5.62 76.67+2.08 76.67+4.37
Degradation rate (c) 0.06+0.02 0.05+0.02 0.04+0.01
Washing loss (A) 32.29+3.86 31.66+0.94 30.35+0.43
Degradability of water insoluble (B) 65.40+2.07 66.57+3.43 67.83+3.23
Potential degradability (A+B) 97.70+2.07 98.00+3.46 98.13+3.23

Effective degradation

at 0.05 fraction/hour (EDO0.05) 60.93+3.74" 59.93+2.61" 53.37+1.17°

*® Mean in the same row with different superscripts differ significantly (P<0.05)
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