NTANTINEAINTZARNNET 30:1 (23-31)

mslduanaaglaainlsesnunilatudlzvaaiunnasnasaunasitals
lugnsansunsau
Using By-Products from Cassava Flour Industry as Energy and Fiber Sources

in Finishing Lamb Diets
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Abstract

This study was investigated using by-products from cassava flour industry as energy and fiber
sources in total mix rations (TMR) of finishing lamb on feed intake, digestibility of nutrients and economic
efficiency. Twenty crossbred lambs (Santa Inés x Dorper x Native) were allotted into 5 treatment diets in a
randomized complete block design (RCBD). Dietary treatments were followed: 1) Control (T1), 2)
40% fermented cassava peel (FCPE) (T2), 3) 60% FCPE (T3) 4) 40% fermented cassava pulp (FCPU) (T4),
and 5) 60% FCPU (T5) respectively. TMR diet was provided ad libitum to all treatments. The result showed
that dry matter intake (DMI), DMI/LW, body live weight change, average daily gain and feed efficiency
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were not significantly different among treatments (P>0.05). DMI and gross energy intake (GEI) of lambs
fed diet supplemented with cassava flour industry by-product as 60% in diets were significantly
higher than 40% (1.65 and 1.34 kg/h/d, 6.17 and 5.03 Mcal//h/d respectively; P<0.05). Digestibilities of
DM and energy of lambs fed diet supplemented with cassava flour industry by-product were significantly
higher than lamb fed control diet (60.16 and 47.74%, 66.53 and 56.04% respectively; P<0.05). The feed
cost per gain showed that lambs fed diet supplemented with cassava flour industry by-product were
significantly lower than lamb fed control diet (36.87 and 78.38 Baht/kg respectively; P<0.05). Therefore,
the results of experiment suggested that using cassava flour industrial by-products in the fermented form

at 60% DM in TMR of finishing lamb diet increased the efficiency of feed intake and reduced feed cost.

Keyword : Finishing lamb, By-product, Cassava
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Table 1 Ingredients and chemical composition of the diets (% DM basis)

Ingredients Diets FCPE®  FcpPU’
T1 T2 T3 T4 T5

Cassava chip 30.00  20.00 0.00 20.00 0.00

Rice bran 21.80 1890 1890 1890 18.90

Soybean meal (44% CP) 5.00 5.00 5.00 5.00 5.00

Oil palm meal 15.00 10.00 10.00 10.00  10.00

Rice straw 20.00 0.00 0.00 0.00 0.00

Fermented cassava peel (FCPE) 0.00 40.00 60.00 0.00 0.00

Fermented cassava pulp (FCPU) 0.00 0.00 0.00 40.00 60.00

Molasses 3.90 1.00 1.00 1.00 1.00

Urea 1.20 2.00 2.00 2.00 2.00

Sulfur 0.10 0.10 0.10 0.10 0.10

Salt 1.00 1.00 1.00 1.00 1.00

Dicalcium phosphate 1.00 1.00 1.00 1.00 1.00

Minerals 1.00 1.00 1.00 1.00 1.00

Feed cost (Baht/kg)1 6.93 2.20 1.40 1.60 1.02

Chemical composition (% DM)
Dry matter 95.70 60.00  53.60 48.80 48.50 28.44 18.17
Crude protein 16.13 15.63 i5m9 S 15.32 2.20 1.29
Ether extract 3.27 2.68 3.01 3.01 2.94 0.52 0.59
NDF 62.47  46.74 5321 = 49.42 = 66.40 67.83 45.77
ADF 21.61 26.03 32.46 2218 28.38 42.76 25.23
Ash 8.66 15.46 19.32 7.60 9.01 8.34 9.45
GE, Kcal/g 29 3.73 3.72 3.75 3.76 3.94 4.01

T1= Control, T2 = Fermented cassava peel 40%, T3 = Fermented cassava peel 60%, T4 = Fermented cassava pulp 40%
and T5 = Fermented cassava pulp 60%
'= Feed cost calculation from cost of cassava by-products were 0.2 Baht/kg

2 3
= Fermented cassava peel, =Fermented cassava pulp
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(Table 3) %'qm@Lﬂmmmmgmmmimmmﬁmﬂ%m@W@@ﬂic’ﬁmﬂINmuLLﬂqﬂuLﬂumeLﬁlﬂiﬂmmﬁgu
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deene Tnewdeniufawaraaenasesduladsznn 0.2-3.5 imuRums (@ae 1.16 URAT) waznNI
FIUIAANENT 0.1-0.2 W TURLNAT (ma'a 0.13 wufLNmg) (Fa5and uazniudmnd, 2553) Asinliunsiuanms
granlinanaetifannlssnuuileiuiszdy 60% unndu el IKide luifeavasianisineuresqduritdluy
nazimnzusin Asdanaliinnaiuld qeiu uarlEundecusnainemsinulinaniugon aeandesiy
Fimbres et al. (2002) Anmszdunnsiaine ey luensgrasuunzguiiszsiu 0, 10, 20 uaz 30% 9
Wudﬁm?ﬁu"l@ﬁmmd“mql,l,ﬁaLﬁu"ﬁyummxﬁmmLﬁlﬂlﬂluzgmmmiﬁ 31 %4 Welch and Smith (1970) $718191%
inmsulBaesiaguiicludndifan@eitededAsdedlfun Aunineesemsveny aunaANENITES
p ey uazasslizneumislnauzaese vy faaenadeeiu NRC (2001) 71e4 uitamsweny
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Table 2 Least square means of dry matter intake and digestibility of finishing lambs fed diets differing in

type and level of cassava flour industry by-products

Treatments
Item Average SEM Pr>F
T1 T2 T3 T4 T5
Dry matter intake (kg/d) 2 1.19 1.67 1.50 1.62 144 0.13 0.07
Dry matter intake/body weight (%) 4.50 4.27 6.48 5.10 6.00 527 084 0.35
Energy intake (Mcal/day) 449 443 6.24 5.63 6.09 5.38 049 0.06
Digestibility (%)
Dry matter 47.74 6158 62.88 62.20 54.85 5745 456 0.18
Crude protein 53.48 72.73 58.03 63.60 64.73 62.51 6.23 0.29
Neutral detergent fiber 42,839 nATALINY A4:3 3 ol 2216 0M50.56 4531 6.32 0.87
Acid detergent fiber 39.94 4434 4169 40.67 4575 4261 272 0.56
Gross energy 56.04 67.81 67.30 6854 6248 64.43 3.77 0.7

T1 = Control (20% rice straw), T2 = Fermented cassava peel 40%, T3 = Fermented cassava peel 60%,

T4 = Fermented cassava pulp 40%, T5 = Fermented cassava pulp 60%

2. msdaslauaslntus
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matu and Aregheore (2006) ﬁﬂmmﬂ@?ummﬁuﬁﬂLu@“mﬁmﬁﬂmmzﬂ;u‘ﬁﬁumﬁﬁuﬁlﬂmmm‘mmi
e %QW‘LI’]"]LLﬂzﬁﬂ’]ﬁ‘ﬂ’aﬂvlﬁﬂJ’ﬂ\i“S/ﬁlquﬁ\i 52.52-71.22% uaz Matejovsky and Sanson (1995) 9184113UNE
Rt g MANS TN sdsuemellsRu frrmsdag|vasinguii 44.0-53.4% matleg|Fvaaidels
NDF ¥infit 35.0-40.7% uaznnstiaeldansifials ADF winriu 38.7-46.8% uazarnnismaaeanudinseasld
LRI ARMEI \fialeI NDF uaz ADF l1ifiaauunnsinaiunieatiAsendengun1ameaes (P>0.05) AILAA
Tu Table3Viﬁﬁ”@wLﬂmmmgmmm?wmmﬁzﬁvmdaum@ﬂnmu:ﬁiﬂ?ﬂ’tﬁmﬁu (Table 1) wazwnzinisAulfves
Tanuiteldsinanii (Table 2) Asaanaliinsdos i lduansneiugos Imﬂ@.mmmwm@mﬁﬁwmL?]@Iﬂ ADF 1
ANTAINNT 21.61-32.46% uaziiale NDF 46.74-66.40% (Table 1) #BARRAIAL NRC (2001) $18971491 819113



28 TENTNERINTZARNNE

gparanaasiiiilels ADF asisfies 17-21% uazililel NDF adnsiios 25-33% e fiaawridlunszimzin
sinalBuazniseaelEiulUnuing adnslsfinuidenananinavesifadanimaaeanidn Lm”ﬂ@'mﬁ'm‘%u
nanaaslfanlsseuuilsdfuiinsteslfaesdnguiicuasnisdesiiaaandseugendinguasuaueti el
WadnAty (P<0.05) Asuanslis Table 3 mm@Lummmﬂmmmmmumﬂm\hwmLﬂumemmmmu
LL@vWﬁwmm”mmummsmmLL@mnuu@aﬂz}mqwﬂum?ﬂ@ﬂimm Doble and Walker, 1977) @aaA&adiu
Enishi (2002) 37e1u913esureTant lunednanazide fidudnistas liN A uduiusluian1ansaiudau
uazanAR&RNl Van Soest (2006) e1udvnedinafidndauaesdanietgalsennn 5.3141.6% Fasin13inne
doelfrnsdnianas

Table 3 Dry matter intake and digestibility of finishing lambs, together with orthogonal contrasts

Item Control' Level of
By- ,
) By-products supplemented SEM Pr>F
products 3 = . S =
FCPE FCPU 40% 60% A B C
DMI (kg/d) 1.21 1.49 1.43 1.56 1.34° 1.65° 0.13 0.10 0.37 0.04
DMI/BW (%) 4.50 5.46 5.37 5.55 4.69 6.24 0.84 0.36 0.84 0.10
GEI ® (Mcal/d) 4.49 6.00 5.34 5.86 5.03° 6.17° 049 0.09 0.33 0.04
Cost /gain”® 78.38° 36.87° 4382 29.92 4111 32.63 11.44 001 027 048
Digestibility (%)
DM 47.74° 60.16° 61.79 58.53 61.89 58.43 461 003 045 054
CP 53.48 64.77 65.38 64.17 68.17 61.38 6.23 0.12 085 0.29
NDF 42.63 46.08 45.72 46.35 44.63 47.44 6.32 064 093 062
ADF 39.94 43.11 43.02 43.21 42.50 43.72 272 049 095 067
GE 56.04° 66.53° 67.55 65.51 68.17 64.89 3.77  0.03 060 040

' = 20% rice straw, © = Fermented cassava peel and fermented cassava pulp, ° = Fermented cassava peel,

“ = Fermented cassava pulp, . Orthogonal contrast between the groups of lamb fed control diet and by-product
= Orthogonal contrast between the groups of lamb fed FCPE and FCPU

= Orthogonal contrast between the groups of lamb fed by-products at 40 and 60% in diets

° = Gross energy intake (Mcal/d), ° = Cost/ 1 kg BW gain (Baht/kg)

" = Means within rows with different superscripts differ (P<0.05)
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mﬂmiwmmwudﬁLm:ﬁlfwifﬂLﬁﬁ”umﬁﬂmmmimmm 70 3u winru 9.27 Alandu Lazamsn
mm?zyLﬁuimaﬁﬂﬁi@fmmwﬁu 132.43 NTN/U %'\ﬂu'ﬁmwmmmﬁwﬁumqmﬁﬁawdwﬂ@:umiwmm (P>
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n&LAeeiu (Table 1) 'fﬁqﬁﬂﬁﬁmmmﬂﬂﬁ‘mLﬁu‘immLmyﬁﬁﬂmmnﬁmﬁu LI GEN T, @w%wqmm AT
(2550) i’mmumuﬂ“muﬂummﬂu 2% ARt sounuvsdinavizanadinaudng e 0.5% gasiimin
fa T fndueatnaennIMAaed 91 i windu 11.8 Alaniu/sa LL@”'E][FI?’]H’]?L@?EULMUTML@@EIWM‘N
Wil 129.6 NFN/AU UaL Rokomatu and Aregheore (2006) ﬁm:mmi"qmmx‘ﬁmﬂuﬂuummuummqmu
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awsuan Ielifuuuniaiidunan 92 51 nudunsieasninasoyiiulnede 30-75 niusu atalsfing
Merkel et al. (1999) Anmnaiaseyiulpvesunz Yy 5 a1eWug ang 7-8 thow siwinEusiu 0.8-23.8 Alaniu
Lﬁyﬂmmﬂumm 90 Fu wudunzilgnsnadeyiRulneas 155-209 N3y
4. UssANENMWNIT I RIMNSUASAUNUNITRAR

AnNMmaseInLIERNsi At dhsimin LL@:ﬁunuﬁﬁmmi&i@mﬂﬁmlymﬁﬂ 1 Alansu
Tdumansineiuneadfisendnangunimaaas (P>0.05) Asuansly Table 4 Tnsunznaaesiisnmnisaey
anvnadlutiwiinieds 12.34 LL@:ﬁﬁunummmiﬁiﬂmﬂﬁm‘fﬁuﬁﬂ 1 Alanfuiads 45.07 U Gvaanakes
11 Rokomatu and Aregheore (2006) U RN aE e T NI uN N ANl 11.56-
17.87 uazAenAREIiU I9sWA LATANE (2543) mmmdwﬁunummmﬂumiﬁ”ﬂmmmxﬁﬁuﬁfﬂwm:
weidlad ludndau 100:0, 75:25, 50:50, 25:75 uaz 0:100 ﬁﬁunummmm@ﬂmﬁm{mﬁﬂ1 Alaniu
WL 20.21, 35.01 44.77, 44.51 unz 46.64 LM ANAIAL uazidenanaanatesilaginnsmaaeenLdn
meﬂ@;uﬁlLzﬁuN@W@aﬂ%mﬂiiqmumﬂqﬂuﬁﬁunuﬁmwmwi*amuﬁmiwﬂn 1 Alandu ﬁﬁﬂdﬁﬂ@;umuqu
aeaREAATYN9aDRA (P<0.05) (Table 3) VquﬁLﬁ@qmﬂmmm;mmmuﬁﬁunummd"mqaummizﬁvmfﬁqq
ndmmmuwﬁ“l*”nN@W@@ﬂ%’mﬂiﬁmmlﬂqﬁu ?‘?Nﬁﬂﬁﬁunummmi&i@nmﬁm‘fﬂwﬁﬂqﬁyuvlﬂé”mj (Table 1)
zﬁw?umﬂ%l,ﬂﬁ@ﬂﬁuz%ﬂﬂwﬁqLL@tﬂﬁﬂﬁuﬁﬁﬂwﬁqﬁﬁunuﬁﬁmmiﬁiamﬂﬁmfw 1 Alanu Tusnsinei
NINADR (43.84 WA 29.92 LN/AIANTN AINAIAL) ez liuanaatiFanlsemuutlaiufissdu 40% uaz
60% ﬁﬁunuﬁhmmimmmﬁluﬁwﬁﬂmmme 1 Alansu TuuAnNANAUNNADR (43.64 way 32.21 Un/
Alaniu MINRIAL) (Table 3)

Table 4 Least square means of growth performances and feed cost from finishing lambs fed diets

differing in type and level of cassava flour industry by-products

Treatments
ltem Average SEM Pr>F
1 2 3 4 5

Initial live weight (kg) 22.45 16.80 17.95 22.00 17.35 19.31 - -

Final live weight (kg) 27.78 28.61 27.91 30.30 28.30 28.58 1.94 0.90
BW Change (kg) 8.47 9.30 8.60 10.99 8.99 9.27 1.94 0.90
ADG (g/d) 120.99  132.79 12291 156.97 128.50 132.43  27.72 0.90
DMI (kg/d) 1.21 1.19 1.67 1.50 1.62 1.44 0.13 0.07
FCR' 11.24 13.10 14.46 10.44 12.48 12.34 3.13 0.93
Cost /gain® 78.38 49.32 38.33 32.91 26.92 45.07 11.44 0.07

T1 = Control (20% rice straw), T2 = Fermented cassava peel 40%, T3 = Fermented cassava peel 60%,
T4 = Fermented cassava pulp 40%, T5 = Fermented cassava pulp 60%
" FCR = Ratio of dry matter intake to live weight gain, ’ = Cost/ 1 kg BW gain (Baht/kg)

*° = Means within rows with different superscripts differ (P<0.05)
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