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Using cassava pulp fermented with additives on feed intake and
digestibility of beef cattle
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ABSTRACT: This study aimed to investigate the effects of using cassava pulp fermented with additives as feedstuffs
sources in concentrate for beef cattle. All treatments were allocated into 2x2 factorial arrangement in 4x4 Latin square
design. For two sources of fermented cassava pulp and two levels of protein including cassava pulp fermented with
yeast, cassava pulp fermented with LDD.6 and 16% CP and 18% CP concentrates. The results showed that fermented
cassava pulp with 16% CP and 18% CP concentrates did not affect feed intake (P>0.05) which total feed DM intake
value was 10.46-10.84 kg/d, 2.62-2.69 %BW and 117.35-120.17 g kg'BW’7, respectively. Beef cattle fed 18% CP
concentrate both in combination with yeast and LDD.6 fermented cassava pulps showed a high protein digestibility.
While fiber digestibility was high in beef cattle fed 16% CP concentrate both with yeast and LDD.6 fermented cassava
pulps. Moreover, feeding cattle with 18% CP concentrate both with yeast and LDD.6 fermented cassava pulps were
high in BUN, while NH3-N was highest in 18% CP concentrate with yeast fermented cassava pulp. Based on the present
findings, it could be concluded that fermented cassava pulp with yeast and LDD.6 can increase nutrient of cassava
pulp and digestibility.

Keywords: fermented cassava pulp, feedstuffs, beef cattle

1

ardnaluladinisuandas auzmalulatigpamnssuinemns swianendenwaus sneidies Sswinn1aug 46000
Department of Animal Production Technology, Faculty of Agro-Industrial Technology, Kalasin University,
Muang District, Kalasin 46000

AU RATNMUININENTBNUTERTIIRTaU NIATTIERIANARNT ANUZINHATANART NUNTNLNAEURULAY
FINTAARULAY 40002

Tropical Feed Resources Research and Development Centre (TROFREC), Department of Animal Science, Faculty
of Agriculture, Khon Kaen University, Khon Kaen 40002

Corresponding author: oreo99@windowslive.com



KHON KAEN AGR. J. 46 SUPPL. 1 : (2018).

unun
x X . v X a
nsasalaiieandufeaasafage1 s i
Bunulngusvunzanmaniniasgula 3
hiniaiasuuAamnsdndguusyumnanly
NMINARARNT WeinIN@INNIDUIRYALEIUIERT I
Y o X P pRp o o o
Viashiu wazundalaing AdsAgnundndndanli
ALNTUL LATNANUNMNN s aNazTae lTanTwng
d” Ai/ al -ﬂl v 1 = nI/ =l
1aeNTALANNARLUNUNANAT WATHAINENEY
4 . . 4 A4 e
FaninTudndznaailuniaaanuilanaz gy
WIRIRIMIINAN NIz R lagede 50.2 % W
T1s#u4 (Crude protein, CP) WINAL 2.4 % (3381 k4
ALY, 2552) kaqnFunae CP luninsugdndznas
ALATLAEIN1TDLAN CP lalasnisuinnan
dudndendsunudndoniviasd Andy wazaus
(2557) gasiianuasnsaasyludngausangn
wazldamsniesdisznandng) Haansinumin
pionnslviluresqauvisdau uaniumaginy Hues
WARTNNANNNFZUILNNTHAR LA AIANHIITN
. o e e A4 X .
Augnasumlinaneiugielianesliilusvazioan
PURAFADAYW T b duAe HuFnE9ne Wi
A9tk (@197, 2547) gl asnNantinunlu
unaednnAueIunsdnd Ae Badarawug
Saccharomyces cerevisiae WAZA1ILIN NA. An
A A gaa a a A o o aa
qAUnEENHLUsrAnEN W DB TN IR AR
Teiadansss wo. .uaduraduuuuiaussqres
4 ad 4 4 «
Tearilde wa. 1 wo. 2 Gae) b Tausaz wa. Aay
Usznausaaqaursdnilss@naninenany i
ADAANTTRIRIAUVT lUAN9LE Wa.6 Usznavsae
HAMUARLEANDADR NIADUNTE WUANTENAR
wulmillies wueanFenaneuladlala uwag
LUANBEHUARNIALARRN NINWRUINAL NTENTN
N azaunsnl (eaulad).
nndudndzndnduiagammaaainisaeu
gnanssnEanLiaiudlondanazlssnunany
satpanaratslimiiunany Tnelnsinandu
d1ilzndanaanainlsasnuazidanwoziden
ANTULTENN0s 80 wWafidus wazinisldnn

591

dudndzvdadaniifuanadnd a1 arunsla,
nazdie wazilan agslsfimunindudizuasids
= 1 A 1 ‘ﬂl |

pelAnsAT e Iaeatineanyludounid
Aflulamanidandia (NFE) Uszunns 65-70
weafidus arunsaununldluideaunsdndls
Taamse azduiinIndudrdzndsnnainayann
ANInNIITNINRIRNAIAM I INTIY uazTaean
toymdawandanls

[ :’/ =< ¥ o o [ r_‘i ¥

AatiunNsAnEINIg N ndud e udaina 4
dudngavemsdndlaenisudnioaansiainag
Wuwuameihaula wadunaialdsfivlunin
Sudnlendslfigerunazinliinisldselumildmes
Tnauzluniniudtendsgeauson naanauiive
Wndsednsninlunisdanisaunsdnduazan
% Y o 91!;/ o o=l :I/ o [ A&I o/
sunuliiudiassdndanvisdailunisiadnanin
st lduandnuaznanaasls a1nlseenu

a A o a Aa

grarunssnnanLaniluingaunted lulsvinea
IAnAuaziialsyTamininign

A8N19ANE

LRUNIINARDY © IULHUNNTNARBILLL 2X2
factorial arrangement in 4x4 Latin square design
Tnelviavauifgesnnsinem fai

VANURR 1 nnduditleudansdn+das
fanfuavnsduseAulLsiu 16%

VAMLNUAT 2 nnsfudnendansdn+aas
fanfuavnsduseAulLsfin 18%

YAMUUAT 3 nAnfudzndensinene. 6
fauruavnsduseaulisinl 6%

VAMLNUAT 4 nngudlendansnene 6
fanfuavnsduseAulisful 8%

Aninnaeg : Himﬁfaqnmumwﬁu AU
4 62 angy 2-3 T shuniniadla 30040 Alandu Taiifa
wAazAIaL A FURIUNTLANANTUANNYITNLN UG
a1 sduillshiuveny 16 waz 18 wWefidus tna
lafuaurstunazninTudndeudandn 2
wefiFumivinslnennsuddendaldiasale



592

Auganiuastuluandauatnisdi 1.5 %BW
fanAuNINTud1Uende 0.5 %BW wazlaiunnali
Auaehafiud Ineutievnsliiuas 2 Ak Ae 19an
08.00 U. ez 16.00 U.

nslamsdadmanns w2 svey dai

1. szazlfudninaaas (preliminary period)
Tamnealdsuanvnaveny Ae hedafew wiuu
azen wazusaneulidndnunaaniaan u
sxe21900 14 54 feuGuaunaaes elfudng
wazaauviRTlunszzgwulidueeiua LAY
Aan ANt LavTLTinn e
Wmaaag

2. 7eaLNAADY (experimental period) Wil
1w 4 499n19MAa8g (period) LAAZTINNIINAADS
e 21 Fu Inelugog 14 Suen dndgndalunss
A9 U0 3x6 AT e FUARSLAzSABINMNg
Auldetiedass waz 7 dugating sinnisguanung
% ewnsfivie ety anardaaiazand
WARZTNNINAADS uﬁ\ﬁmﬂéuzgm'auwimﬁqqmi
NAREY AxTNINNART 4-7 5u e | FdRsTins5y
FANUaIMNT A

nmsiiudaya
o = = T e o
tuiinnisiaeuudasinningests Tagvinnig

U2
o © o 1

FIMINNaUdNTI9N1INARRY MAIAINTINNITLAL
ﬁ')‘ﬂ‘ah\‘inﬂﬂ%\‘i warluiugaineaedn1amnaes e
T lunnsAuaufFunnisiuld nnsdeslduas
nsuwaenuasiviinaedla TuitnBunanisls
arvnalaedannniinennisiaulduaziinista
avnsAe (feed refusal) 4uLNLFALBENNEIYNT
TnenAuluiunesneas 500 N3 Tuwmasyianiwus
NN 5 TUAANIEUBILARETINNITNARDY e
ApszrimesAlsenaunaedl Taun Srguii, i
(ash) wazldsiuneny (crude protein, CP) A1
N19289 AOAC (1985) LadAnmsiaedlsznenide
eifidndny 1un delediliavaneluansvaniiiun
a14 (neutral detergen fiber, NDF) LL@:L@@IH?{M
avantluanseniutlunsa (acid detergent fiber,

WAKNERT 46 AUTUNLAL 1 : (2561).

ADF) fINN38N19984 Van Soest et al. (1991) 11013
guiiusetnayaly 5 dugaineresliazdaenis
naaes Tneminnisguifivludsaduaziing Taeds
A296UN213UIN (grab or rectal sampling) naw
nneagninaauliidnii waziseanidu 2 dau
fe dauit 1 fudszuans 1 Alansu waldeud
goumMni 100 asrnmadea Wunan 24 dalas it
?JLmﬁ:ﬁﬂﬁiﬁlqLLﬁﬂ‘ﬂmNﬂ@ﬁﬁumﬂ‘ﬂ‘ﬂﬂu’]LLLv‘i@i'ﬁVu
douft 2 FulAszanns 5 wleflus m@aﬁmﬁﬂy‘m
Tuusiazdu wdarnliifufigrunfl -20 asen
ERIG L ﬂmaﬁwummmwﬁmmjwm@mmmﬂ
il insdanuanasuasinldendi
anuindl 60 asrimaidaa e 72 dalu vide
Aundnazuiaatin wazthliluaiiupzunseaun
0.1 findums it Ainsefesfszneumaiad]
WA iun1sATsinasAtlsznaunieailly
a3 uazimzinditliazanelune (acid
insoluble ash, AIA) Wathanduandutlsana
nnselae i m1u3TN19989 Schnieder and Flat
(1975) WAUAIDENGLADA Tl 0, 3 LAY 6 UA4
anlenng ludugaineuesusasdasnimeaes
TnenfuanniduidenanIvajidianee (ugular vein)
ldasiuannudasia (EDTA) vinun T wima s
(centrifuge) LaziiLda1 plasma eTnaA e
wiAgFe-lulnsiaulunszuaiden (blood urea
nitrogen, BUN) ANHATNN9984 Crocker (1967) uay
AAzrziuATuaInATa (Het) mAN3En19299
Kaneko, et al. (1997) ¥innsguiiusinesinazesvan
lunsvimneginu ludalasdl 0, 3 uas 6 wavanls
21119 Tudugaringvesisazdainimeaaas Tneld
stomach tube AARAY vacuum pump LATIAAT
Auunga-Ae (pH) uh Taald pH meter
(HANNA instruments HI 8424 micro-computer) 11
gagmalunszmzginu ldnezimanudndu
saqnanluilelulngian (NH3-N) Tngldieieq
jeltech Auto 1030 Analyzer (Bremmer and
Keeney, 1965)



KHON KAEN AGR. J. 46 SUPPL. 1 : (2018).

N53ATIEATRYANIRDA

%ﬂgm%\mmmnmiwmmﬁiﬁ@:memm
ApmzimnanuiLslsiunieans laald Analysis
of variance (ANOVA) ANLNLUNITNAARY 2X2
factorial arrangement in 4x4 Latin square design
Taeild Proc GLM (SAS, 1996) 3umseiuaitiunig
AOLAUBIFBYITNLNUFALEAT Orthogonal polyno-
mial WAz BIUTEUAMULANANTRIANRA T8
LAASTTMNUAAQ8RE Duncan’s New Multiple
Range Test AMu38n157294 Steel and Torrie (1980)
FisvAupnudesiu 95 %

593

NANTSANBILAZIANSO]

annstanetludesfifnisienosd
svnauymaaieesernInaasdbawn Wnedng waz
dautlsznavreslnaussinge IDIBNININARDI 4
NIMNUF (F9u@naly Table 1) HATDIANDIA
UsznaumaaRaesninsiudnteudansinlue g
AlndiAgaiLaUIdtTes §Aun (2559) Ainudanng
winnnsiudntlendssneg s 4 wefidus waznin
tane 4 wlesifu gunsadaeianBanadliaiy
Lazanlsunanielaadld Fannsmdnnangdy
flzudaiunsudniienwenawnsiite 1 e
anstsrazinan AUl unuEay

Table 1 Chemical compositions of concentrate, cassava pulp fermented with yeast, cassava pulp fermented

with LDD.6 and rice straw

Ingredients C' c’ cy? cD* RS®
Chemical composition

Dry matter, % 883 89.1 46.9 48.3 90.5
Organic matter 82.9 82.9 95.8 93.8 78.6

............. % dry matter................

Crude protein 16.1 18.1 145 13.4 2.5

Neutral detergent fiber 53.3 47.4 315 35.3 84.1
Acid detergent fiber 24 2 271 18.1 20.2 44 .4

'C= concentrate 16%CP, °C = concentrate 18%CP, °CY = Cassava pulp fermented with yeast, ‘CD = Cassava

pulp fermented with LDD.6, °RS= Rice straw
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Table 2 Effect of yeast/LDD.6 fermented cassava pulp on voluntary feed intake and nutrient digestibility

ltems cy' cD? SEM Contrasts’
16 %CP 18 %CP 16 %CP 18 %CP P C P*C

BW, kg/d 1.4 1.5 0.9 1.4 0.20 NS NS NS
Total DM intake

kg 10.5 10.8 10.8 10.6 0.63 NS NS NS

%BW 2.6 2.7 2.6 2.7 0.06 NS NS NS

g kg 'BW*"® 117.4 120.2 179 1187 3.15 NS NS NS
Rice straw DM intake

kg 35 3.7 3.6 35 0.31 NS NS NS

%BW 0.9 0.9 0.9 0.9 0.06 NS NS NS

g kg'BW*™ 38.9 40.7 385 39.6 265 NS NS NS
Concentrate DM intake

kg 52 5.3 5.5 5.3 0.28 NS NS NS

%BW 1.32 1.34 1.32 1.34 0.01 * * *

g kg'BW*™ 58.8 59.6 59.6 59.3 0.87 NS NS NS
Cassava pulp DM intake

kg 1.75 1.78 1.82 1.76 0.09 NS NS NS

%BW 0.44 0.45 0.44 0.45 0.01 * * *

g kg'BW*™ 19.6 19.9 19.9 19.8 029 NS NS NS
Apparent digestibility, %

Dry matter 53.7 51.9 53.9 53.5 1.47 NS NS NS

Organic matter 48.7 48.6 50.6 50.6 1.39 NS NS NS
Crude protein 43.0 54.4 41.8 49.9 2.09 * NS NS

Neutral detergent fiber 44.0 38.6 42.5 40.7 0.86 * NS NS

Acid detergent fiber 40.5 33.8 38.9 32.2 0.75 * NS NS

' CY = Cassava pulp fermented with yeast; ?CD = Cassava pulp fermented with LDD.8, * P = protein, C= cassava pulp

fermented, P*C= protein* cassava pulp fermented

SEM=standard error of the means, NS= non-significant different (P>0.05), *=P<0.05
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Table 3 Effect of yeast/LDD.6 fermented cassava pulp on blood urea nitrogen, ruminal pH, temperature and

NHS—N concentration

ltems cy' cD? SEM Contrasts’

16 %CP  18%CP 16 % CP 18 %CP P C P*C
Blood urea nitrogen, mg/dL 10.3 11.6 10.2 1.3 0.38 * NS NS
Ruminal pH, 6.9 6.9 6.8 6.8 0.05 NS NS NS
Ruminal temperature, -C 38.4 385 38.5 38.2 0.12 NS NS NS
NH _-N, mg/dL 12.8 14.7 12.6 13.7 0.14 * * *
Het.% 28 30 28 29 o087 NS NS NS

' CY = Cassava pulp fermented with yeast; >CD = Cassava pulp fermented with LDD.6, * P = protein, C= cassava

pulp fermented, P*C= protein* cassava pulp fermented SEM=standard error of the means, NS= non-significant

different (P>0.05), *=P<0.05
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