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Abstract: The aims of this study were to analyse chemical compositions, ruminal degradability and nutrient
digestibility in beef cattle of concentrate with different level of white rice bran. Concentrate with different level of
white rice bran including T1 (0%), T2 (10%), T3 (20%) and T4 (30%) were formulated. Chemical composition
were analysed by proximate analysis. Four fistulated Thai native beef cattles were used for ruminal degradability
and nutrients digestibility. Ruminal degradability were analysed by nylon bag technique at 2, 4, 8, 10, 12, 24, 48,
72 and 96 h. The nutrients digestibility were analysed by in vivo digestibility. The experimental design of in vivo
digestibility was 4x4 Latin square designs. The data of feed intake, refusal and fecal were carefully recorded.
The results found that DM and OM decrease by level of white fine rice bran (P<0.05) EE T3 (20%) and T4 (30%)
were the highest significantly (P<0.05). Even though the DM disappearance (%) were not significantly different.
The soluble fraction (a) of T1 (0%) was the lowest ( P<0.05). Furthermore, CP digestibility was quadratic
decreased (P<0.05). NDF and ADF nutrient digestibility of T2 (10%) was significantly highest (P<0.05). These

results are concluded that concentrate containing white rice bran 10% can be supplement in cattle.
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U 4 g3 (Table 1)

msATEasAlssnaumaAiizasdidnngg

V]’]ﬂ’]‘i@ﬂﬁl'}’ﬂﬂ’]ﬂﬂl@xﬁ"]"ﬂ’]')ﬂ’]'] Lazgns
mm‘a“nuw REninianaluusaz s s uu 3 6]1’1
Watinseiinnnd AR LIS (dry matter, DM)
AVENEL 7 (organic matter, OM) RIE:EN (crude
protein, CP) T3 1 (ether extract, EE) WAz daly
(crude fiber, CF) Ta 895 proximate analysis (AOAC,
2000)

nsdagdaanelunssinizsinulaeds nylon bag
technique
nneAnINstiasaan unssnnzg W
LWHNUWANNTN mm’aumu@'u@my‘mﬁ (completely
randomized design, CRD) Wammeaaslazan 3
nfu lageluseu dnlddnlunssmnzgmulngliia
fuflosianznszinnzauam 4 i (MNYLATBYEY6
nislddmninmnaesanAquddninnan
uanenaedeslua ; Ag001/2559(02/2559-03-18) 7
B sumdinwdnuuudiad (ad libitum) mmm@iﬂuu
WA 2, 4, 8,12, 24, 48, 72 waz 96 ‘HQIQN ’Wﬂuu

Table 1.

ﬁﬁmﬂaﬂmﬁwﬁwifﬁmmmLﬂumm 15 W% 1IN0
@ummum 60°C Lflumm 48 dTug wnsluasuhl
FatiinFet9e N Tvae LarANuANNstiae)
aanetneldldsunsndnida NEWAY (@rskov and
McDonald, 1970) A4&8N"3
P=A+B (1-e%)
P A8 ANnnsaanadia B Tiaaansnau (%)
A Aa AnnseiasigaeasdLTiavane A (%)
B A8 ANNTsEinadanarasdauiliazan s us
anansaiansveindes 1§ (%)
CAREMINNITE U ARNLURIDINNTEIU B
(degradation rate, fraction/h)
T A8 G294 (h)

AnNAsalumstaglauadngusluaagna (in
vivo digestibility)
nnsdeelFaastnauslulailafiuilaaany
NTUNAZAIUIYL 4 F9 SMTNFLaRE 239.5 + 22
Alaniu e mInnaes 4 gn3 Ae LEENIIE9219 0, 10,
20 LAz 30% TNUHUNINARBILLL 4x4 Latin square
T2EZINAIN1INAADY 14 Tuninidunisdiusa
(preliminary period) uaz 5 Juanvingidutouivdeys
(collection period) Iaalfiarvnavanuae uejuullas
Uhndes 1 minuazemsmaaediia 4 B RVt
1 Alansu Tuman 09.00 wax 16.00 1. Tneianisd
dminifue il avmnsh Lﬂa‘ﬂLL@‘zﬁlﬂﬁﬁ/ﬂH@
Tudosduiudeya Uifneeen AT eiinIndng
wie Buvitedag Wedu sty wazidiely Taedd

Ingredients of experimented dietary treatments containing different levels of white rice bran

Level of white rice bran

em (T1) 0% (T2) 10% (T3) 20% (T4) 30%
Ingredient (kg)
ground corn 88.75 80.00 71.25 62.25
soy been meal 8.50 7.25 6.00 5.00
white rice bran 0.00 10.00 20.00 30.00
urea 1.25 1.25 1.25 1.25
premix 0.50 0.50 0.50 0.50
DCP P18 1.00 1.00 1.00 1.00
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proximate analysis (AOAC, 2000) Wa 7 LAT1¢ %
Tunniuias (neutral detergent fiber, NDF) @nlu
119184 (acid detergent fiber, ADF) kaz an#iu (acid
detergent lignin, ADL) IneAs detergent method (Van
Soest et al., 1991) AMUIIAIAINNEINITD NN Teiagl
l8aaslnguzainaunsaas Schneider and Flatt
(1975)

TnTusniu (NN) -

nnssiee lFvealnguy y
= Tnaurluya (nF) x 100
(%) = o
TngueNn (NF)
NSAASITANNADA

asAlsznaunitaaiiaznisdasaanslu
nezrudATeiAN Ll sdsauaestieys
(analysis of variance, ANOVA) BTN LNUNITNAAR
WLL CRD paNdnnsn luntsdesaana lunszimiyg
WWUINILHUNIINAABIULL 4x4 Latin square LAY
WiauifauAvadassndnangunaandlasldng
Duncan’s new multiple range test LA < Wiguiay
WU orthogonal polynomial ANNATN19284 Steel and
Torrie (1980)

Nﬂﬂ’]‘iﬂﬂﬂﬂﬂl@zﬁﬂﬁ‘iiﬁ

AINNIANHIA1R9ALTE N LNATA8937
drqa19nudn $1d19a19 A TRquite 97.15%
BunIudng 94.01% WA unany 15.35% lasiu
10.62% laleveny 4.11% wazanslulawmsniazans
15418 63.93% T9N0IAUIENAUNIIAT LANFN
wnilealnaninaz@anilannudnguiie 88.29%
Talshu 14.32% laTu 17.50% wazitiale 4.78%
(Moonmat et al., 2010) ia9a1n314199198 019
thullenzesunavuaziutiaanininavidan avdenali
a o U a a 1o al
HAnaeadnguiivuazlilsfiu HAuinndniiaziden

o ) o Y a
yananiganusntBunalaiuuaz Bunaudele Jen
flasnIniaviaes

NANN9ANE29AUsTNaUNILARIRIRIUNT
i 4 geaniinnadinidinnanasiszAuAe 0, 10, 20
e 30% (Table 2) WuaN fi”quLﬁ\aLLmEum?ﬂfj”mqﬁum
gnsidinindinenng AAnanaseuszaALnessingeng
NANGITY (P<0.05) TednnAR@ITUIIE91U Bhatt
et al. (2005) N384 U839 9 U @I NI G2 T
TR 13, 18 UAY 23% HiFNInBuvisadnnanatAe
91.6,90.9 LAY 90.6 ANAAL wazA1LFu e |

w 22 4 . o
w AN TwHaNEIuEEnalugasans
44' o v =l o '3 =X
WasannindinaanadladuiduesAlsznaugeis
10.62% Aariunaidsnirdinnananininaulugasanis

Table 2. Chemical composition of concentrate containing different levels of white rice bran

Treatment
[tems White rice bran SEM P-value
T1(0%) T2(10%)  T3(20%) T4 (30%)

DM 97.15 95.57° 95.29° 95.17° 95.30° 0.056  0.003
OM 94.01 96.85° 95.85° 95.79° 95.72° 0.183  0.016
CP 15.35 1751 17.07 17.31 16.29 0240  0.803
EE 10.62 2.45° 2.85% 3.72° 3.36% 0.191 0.016
CF 4.11 2.71° 3.09° 3.26° 3.88° 0.162  0.001
NFE 63.93 74.18 72.85 72.19 71.50 0430  0.110

" Means within row with significant difference between each treatment (P<0.05)

T1 = concentrate with white rice bran 0%, T2 = concentrate with white rice bran 10%, T3 = concentrate with white rice bran 20%, T4

= concentrate with white rice bran 30%

DM = dry matter, OM = organic matter, CP = crude protein, EE = ether extract, CF = crude fiber, NFE = nitrogen free extract
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= o L7 s QI d’j v dl = o v
A WA Ty naanunsdiunigi ngndinaang
20 WAy 30% N laTuwingy 3.72 waz 3.36%
o o d g - Yy &
ANa1AU AN e ala N uun TN T unNN
1BUNUIE9970 Teganpdaariu Soren et al. (2004)
W‘umL;J@mewwﬂuammmﬂu’mﬁmmwmn
3 (0, 41 WAL 82%) wudrA B Eale g u
(6.38, 11.6 uay 15.94%) n1sandnalnalugnsaiuis
A Wiau W@ N 919919 30% Hilbunutiale
gangawlitd1Aty (P<0.01) Ao 3.88%
=2 ] v ace v 1

msAnwnstias1ilaeds 4 neluaen wudn
NI UNLETNIE191193561 0, 10, 20 LAz 30% AN
AgsiasdaaNeNTAlNeR 2, 4, 8, 12, 24, 48, 72 WAL 96
Falua IR A uumanFnalumieans (P>0.05) (Table 3)

NI UNLEENI1E19119 0% Redauiazans
1% (soluble fraction) AMN91B1M1 3T UNLET N3 T19219
10, 20uA% 30% VANNLANFAIAULLL quadratic
(P<0.001) A® 4.26 Wia LU 4.76, 4.87 WA 4.75%
~ o o a ~ v
Ha9anindnoanaldaunazans s (water-soluble
fraction, a) 4 909 58-60% (‘Yulistiani et al., 2008)

o v e . A .

wmazirdnadndndudanAwmaenaiuim i
waanslulamsnazane 18yl (Cone et al., 1997)
muummmmwwﬂummﬂu Wﬂum washing loss
(a) mmumummmmmmq waNaNEAT T a3
1a4n178 a8 da1e (degradability parameters)

filsznauBaadouitliazaneudifannstasgans1d
(degradability of water insoluble), dse@nsninlunng
tinedane (potential degradability), A8 FIIN9E DL
Aaanel (rate of degradability) WazANUILENTNINNNS
tineidangl (effective degradability, ED) m@qmmigﬁuﬁ
@3N319192719 0, 10, 20 way 30% Ml ANLANFNG
Auluneatif (P>0.05) (Table 4)

LAU095E AU 3 u T st
WANANY (0, 10, 20 WA 30% MNANAL) ABLTN1D
naflFaaszaesimguiiclulaflFuenameny fe
nejdefiandas 1 win wuan ldimauuansng
fust el dad1Atyn19ada (P>0.05) jalundaes
WrnoumsulEvamunaniaaduiunosede (kg/d)
uasAniluefiusrasinmingy (%BW) izan5usa
AlanFusinuinmunuedn (g/kgBW™) uaziiiadnen
Brnaemsiufilalézu wudn T lEsuemsiiug
@IN31419219 0, 10, 20 WAL 30% NiFumnsNwRlA
Aniunlaniusedu, ilefidus metabolic body
weight TdT Aauuansaiuad 9 TdadAynieaia
(P>0.05) (Table 5)

ANaNnTa lunseeeE lwiadnd (in vivo
digestibility) 4838V IUEN LI TN TR B3
4179719 0, 10, 20 WAz 30% (Table 5) WLN ANNTTERE
15%@\‘1 DM, OM, CP, EE, NFE, NDF a2 ADL kANGINN

Table 3. Dry matter disappearance (%) of concentrate containing different levels of white rice bran

Incubation time freatment SEM  P-value Effect
T1(0%) T2 (10%) T3 (20%) T4 (30%) L Q
at2 hr 12.15 14.50 11.00 10.90 1.71 0.51 021 0.29
at4 hr 17.15 20.30 16.70 18.61 0.88 0.57 093 0.95
at 8 hr 26.30 30.80 27.05 28.46 1.33 0.75 0.84 0.87
at12 hr 34.35 39.90 36.05 37.05 1.71 0.81 0.81 0.83
at 24 hr 53.50 60.70 56.60 56.75 2.39 0.85 081 0.79
at 48 hr 76.50 83.30 79.20 78.48 2.53 0.88 094 0.81
at72 hr 88.15 92.90 89.20 88.12 2.16 0.91 0.86 0.83
at 96 hr 9417 97.12 93.67 92.36 1.81 0.89 062 0.79

L = linear, Q = quadratic

T1 = concentrate with white rice bran 0%, T2 = concentrate with white rice bran 10%, T3 = concentrate with white rice bran 20%, T4

= concentrate with white rice bran 30%
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Table 4. Degradability parameters of concentrate containing different levels of white rice bran

Treatment P- Effect
ltem SEM
T1(0%) T2(10%) T3(20%) T4 (30%) value L Q
Fitted parameters
- Fraction a (%) 6.86 8.26 4.88 7.32 056 015 0.72 0.87
- Fraction b (%) 94.43 92.00 92.55 88.47 144 063 020 0.45
Degradability parameters (%)
- Soluble fraction (A) 4.26° 4.76° 4.87° 4.75° 0.08 0.002 0.035 <0.001
- Degradability of water
95.39 95.29 92.60 90.71 1.21 056 0.13 0.33
insoluble fraction (B)
- Potential degradability
@) 99.64 100 97.43 95.41 119 060 0.16 0.37
- Rate of degradability (c,
0.03 0.04 0.04 0.04 0.00 073 071 0.67
fraction/h)
Effective Degradability (%)
- ED0.02 62.00 66.90 63.10 63.05 186 088 097 0.85
- EDO0.05 41.05 46.30 42.35 43.20 166  0.81 0.88 0.84
- ED0.08 31.70 36.40 32.55 33.80 1.41 0.77 0.86 0.86

L = linear, Q = quadratic

*® Means within row with different superscripts are significantly different (P<0.05)

T1 = concentrate with white rice bran 0%, T2 = concentrate with white rice bran 10%, T3 = concentrate with white rice bran

20%, T4 = concentrate with white rice bran 30%

] 1 o o o aa [ 1 1 v dl
adldidadAtyneala usdnAnnsteslfantie
lefAwan AN LY quadratic (62.83, 65.46, 64.44
UAY 63.96 AMNAAL) (P<0.05) HB4AINgAamanal
o v al o k2 dy o O
$1dinnanndEnnnaeslasiuuw Hingaaumuseiuin
§19119 TedanAdaariL Wachirapakom et al. (2016)
978N UEAAN [T UIR9RINNIATLAIUR A NN T (2.5,
4.5,6.0 LAY 7.2 ANNANSL) danasianiseias lduaaiEie
luanad (55,5, 51.0, 50.7 az 50.1%) 189Nz AU

o al , < ~ \
Tasfusanininnadn 3% auldlugrsannisiinase
AHaIN1In lunseiaslduaaiEialy (Allen, 2000;
NRC, 2001) ninl#iannanunsalunisties liaaatiale
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AR LEBN3H19979 30% T Bunaudielaunn
figm (3.88%) Aedenaliirnpnruanunenlunstien 1
5nTutfm@ﬁammimmgﬁummﬁuﬁ W@IN31919919
30% flAndiaaas us il AuansnefuiulafilE s
e sHiuREBuEE991 0 ez 20%
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Table 5. Nutrient digestibility of silage and concentrate containing different levels of white rice bran

Item Treatment P- Effect
T1(0%) T2(10%) T3(20%) T4 (30%) SEM value L Q
Dry matter intake
Total
(kg/day) 6.61 6.37 6.61 6.35 0.05  0.10 0.24 0.50
(%BW) 2.79 2.69 2.82 2.64 003  0.11 0.21 0.38
(g/kgBW*"™) 109.49 105.36 110.18 103.83 108  0.10 0.21 0.40
Roughage
(kg/day) 3.97 3.73 4.02 3.70 0.06  0.11 0.32 0.57
(%BW) 1.69 1.59 1.72 155 003 0.2 0.27 0.44
(g/kgBW*™) 66.09 62.17 67.32 60.74 112 012 0.28 0.47
Concentrate
(kg/day) 2.76 265 2.74 2.50 0.06 041 0.20 0.39
(%BW) 1.15 1.11 1.16 1.05 028 058 0.24 0.43
(g/kgBW’™) 45.34 4347 45.31 4113 099 049 0.29 0.52
Nutrient digestibility
DM 74.98 69.38 68.54 71.02 1.06 006 0.19 0.05
oM 76.63 70.96 69.95 72.32 107 065 0.15 0.05
CP 71.92 69.00 68.01 70.61 106 0.39 0.59 0.39
CF 62.83 65.46 64.44 63.96 163 084 0.02 0.02
EE 63.82 63.95 65.42 66.17 160 092 0.57 0.85
NFE 79.04 76.72 75.14 77.25 1.02 066 0.46 0.44
NDF 64.05 62.26 62.13 59.78 076  0.69 0.65 0.90
ADF 54.33° 62.19° 56.54° 55.11° 266 0.1 0.90 0.71
ADL 30.37 41.35 32.66 31.11 240 012 0.60 0.76

L = linear, Q = quadratic

““ Means within row with different superscripts are significantly different (P<0.05)

T1 = concentrate with white rice bran 0%, T2 = concentrate with white rice bran 10%, T3 = concentrate with white rice bran 20%, T4

= concentrate with white rice bran 30%

GEM)

o ¥ = I3 A
31419919 TN MesAUsTnaUNIwART
winnzan unstiandszneulugasamnediv e

UFsnsdntinnannidinlugnsanunsdu (10, 20 uas

30% ANANEL) Az BN lsiuuazitie leia
AN DadiINn RN T N TH
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