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Abstract

This study aimed to evaluate fermentation of l@gb-industry waste to produce CSCF as alternégiedstuff
nutritious and palatable for rabbit. Experimenegearch method that uses a completely randomizzdrita
design 3x4 is cellulolytic bacteria colonies cortcation and duration of incubation. Data were apedly for
variance and Duncan's Multiple Range Test (DMRTYétermine differences between treatments. Thdtsesu
showed that increasing the use of cellulolytic baatconcentrations and the incubation time infémeentation
can improve CSCF quality with CP rose and lowethgcontent of CF, NDF, ADF and cellulose. The ropiin
fermentation CSC are using a treatment concentraifol® cfu /g DM and incubation 8 days, the nutrient
content of OM 92.64 % ; CP 11.55 % ; EE 31.29 %;1C.34 % ; NDF 28.23 % ; ADF 18.33 % ; cellulosg®
% and lignin 7.13 %.
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1. Introduction

An alternative to reduce the cost of feed in thiebitabreeding intensification is the use of uncortianal
feedstuffs which is available enough in the roomg the price is cheap from local agro-industry wastuch as
coconut meat skinQocos nucifera), soybean seed codblcine max) and cassava wast®l@nihot esculenta) as
pollard substitution and coconut oilcake so it banefit farmers.

In the area of Batu and Malang Indonesia theraramey agro-industry businesses like coconut miligpe and
tapioca flour industries. The DM production of angawaste is abundant reached 5230.07 kg/day aare ik
still thrown away so it can reduce the aesthetigrenment, but potentially as a constituent of lbiacomplete
feed. A combination of 60 % SCM, 20 % SSC and 2C%6 called CSC is suitable as a feed of energy sourc
but all three waste so high CF content varies ¥4:726.5 % (Ali, 2011).

In order to make the agro-industrial wastes powenfot rancid and more palatable for rabbits ihézessary to
be fermented and stored dry condition accordinfuowvadaria and Sari (2004). The fermentation of CEE

bacteria cellulolyticCellulomonas produces enzymes that work synergistically to dgmumse CF and anti
nutrients into metabolites materials, nitrogen aaldition, various digestive enzymes and palatdbssl

products. This fermentation process is expecteptace the feed fermentation activity in the ralsliecum

thus improving feed efficiency and nutrient retenti This study aims to determine the level of cotregion of

colonies cellulolytic bacteri€ellulomonas and the incubation time in fermentation local aigrdustry waste to
produce CSCF high protein and low CF, NDF and tzsdkeL

2. Methods
2.1 Procurement of Materials

SCM collection is taken from coconut industry, Sf&@n Tempe industry and CW from manufacture of tapioca
flour. This organic waste separately sun dried3ferd days to moisture content 14 %, all mate@aésmilled to
get the same particle size. Then took CSC as aleaafpthe material to be analyzed nutrient conimd
formulated from 60 % SCM, 20 % SSC and 20 % CWrt&tdacteria cellulolytic usin@ellulomonas from
isolates organic compost with containing colonigsx 16 cfu/ m.

2.2 Experiment methods

This study use an experiment with Completely RaridechDesign (CRD) of factorial 3x5 repeated 3 tinTese
first factor, the concentration (C) cellulolyticdiarial colonies: 10 cfu/g DM; G,=10°cfu/g DM and G=1C
cfu/g DM, factors Il, incubation periods (I) at mdemperatures,t 2 days, J= 4 days, = 6 days andgk 8 days
and k=10 days we're according to Muwakhid et al (2007).
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Variables measured are the CSCF nutrient contehides of organic material (OM), crude protein (GRher
extract (EE), crude fiber (CF) according to AOAC99D), whereas neutral detergent fiber (NDF), acid
detergent fiber (ADF), cellulose and lignin (VaneSband Robertson, 1985).

2.3 Satidtical analysis

The data were statistically analysed using theyaislof variance (ANOVA). The significant differegs
between treatment means were separated using DM&Fding to Steel and Torrie (1992).

3. Results and Discussion
3.1 Nutrien content of OM, CP, EE and CF

The results show that the concentration of ceftiolbacteria colonies and incubation period inrfentation are
highly significant (P<0.01) to the content of OMP (EE and CF.

Table 1. Content Rate of OM, CP, EE and CF in SSCF (DM)

Treatment % OM % CP % EE % CF

Concentration

Cy(10°cfu/lg DM) 94,37 +1,28 10,29 + 0,36 31,42+0,18 19,04+1,88
C,(1Ccfu/lg DM) 93,57 1,27 10,81 + 0,83 31,33+0,19 18,56+1,72
Cy(1C°cfu/lg DM) 92,96 + 1,38 11,38 £1,28 31,27+0,25 18,39+1,77
Incubation

I, (2 days) 9521+0,95 10,41+1,2%1 31,44 + 0,08 20,14 +0,7¢
l4 (4 days) 94,74+1,45  1058+0,9  3139+0,0% 19,47 +0,85
ls (6 days) 93,34+1,39 10,78+0,78  31,33+0,12  18,73+0,91
lg (8 days) 92,62+1,3% 11,16+0,99 31,31+£018 17,57 +1,68
11o(10 days) 92,27+1,32  11,18+1,08 31,23+0,21 17,39 £ 1,07

Description: The different superscript in the sarokimn indicates the difference among treatments

The increasing concentration of bacteZilulomonas and the longer incubation in fermentation CSC redhe
content of OM, EE and CF, but the content of CBasii The lowest content of OM, EE, CF is as€qguentially
92.96 %, 31.27 %, 18.39 % and at the long incubaifal0 days 92.27 %, 31.23 % and 17.39 %, whitevidue
of OM, EE and CF highest at, Gonsecutive 94.37 %, 31.42 %, 19.04 % and the mido period for 2 days
are consecutive 95.21 %, 31.44 % and 20.14 %. Ttreent decrease is caused by hydrolytic activithacteria
during fermentation to decompose complex compoumtdssimpler forms. Cellulolytic bacteria secretdlalase
enzymes breaks down cellulose into glucose andhlieBe which can provide nutrients for livestoclai€t al,
1999). Cellulase enzymes degrade cellulose whietcismponent of CF, the;@nd the longer incubation results
decreasing of CF 21.0 % to 18.39 %. The conte@Mfdecreases with changes in the value of EE, GFCGIn
because the three components belong to OM otheNR&.

The increasing content of CP on CSCF productsnia With the increasing concentrations of bacteridbnies
and incubation period caused by the addition abgén from biomass cells bacterial during the imtign that
grows and thrive. On the concentration @a@d incubation period is longer, so increasingdy@atbiomass can
lead to increase nitrogen and CP content. Sutresnal (2005) reported thahe fermentation of tea waste
increases the content of CP caused by biomassasioge of microbial cell which is rich in proteine@erally,
microbial cell contains of CP 31 - 78 % which cam lised as an alternative protein source for liaksto
(Triwiyono, 1996).

The lowest content CP Pat, ©0.29 % and €is the greatest 11.38 % and ap 11.18%, it means that the
fermentation treatment can improve the content Bft€@ 12.58 % (CP 10.11 % before fermentation). The
increasing of CP on CSCF is still smaller compatieain Rokhmani research results (2005) reported that
fermentation cassava waste usifigpergillus niger fermentation product yield of CP 15 %. This is doe
fermentation using additional media inorganic mjgn such as urea and ammonium sulfate mineralgjdses
that it can get additional nitrogen fixation N drnidmass of microbial cells that grow during fernaiun.

The results of DMRT shows that betweegsa@d G influence equal on the content of OM, EE and CIESC
except the CP and,Care different and incubation periodadnd kinfluence equal on the content of OM, CP, EE
and CF and different,l 1,and k. Furthermore the treatment combination is the reffsttive and economical is
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C,lg the interaction between concentratior? &fu/g DM materials and 8 days of incubation, therefit is
suggested to get the best CSC fermentation usitigadgtic bacteria concentration of 16fu/g DM materials
were incubated at room temperature for 8 daysdditian to the anaerobic fermentation can prevewailage
microbial contamination. The interaction betweemammtration and duration of incubation was highly
significant (P<0.01) on the content of CP but oe thutrient content of OM, EE and CF are not sigaifit
(P>0.05).
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Based on the picture above shows that there isieoaiction between treatment concentration andtiduraf

incubation on the content of OM, EE and CF, buth@&g in the womb is significant interaction. Thereasing
concentrations of bacterial colonies {{@° cfu /g DM materials) and long incubation 2-10 dagduce the
content of OM, EE and CF, but the CP increasese#fsing concentrations of bacterial colonies aedutte of
long incubation, the enzyme excreted growing sailitincrease the concentration of the enzyme.dasing the
concentration of the enzyme activity is increasisg,the faster and more degradated substrate caimipéer

components according to Badriyah and Ali (2010).

3.2 The content of NDF. ADF, Cellulose and Lignin in CSCF

The results showed that the concentration of a@iltit bacteria and long incubation significantesff on the
content of NDF, ADF and cellulose, but not in ligrdontent. Concentration combination treatmentaaftérial
colonies and long incubation non significant eff@®+0.05) on the content of NDF, ADF, cellulose dgdin.

The average content of NDF, ADF, cellulose anditign CSCF are presented in Table 2.
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Table 2. Content rate of NDF, ADF, Cellulose and ligninG&CF

Treanment NDF (%) ADF (%) Cellulose (%) Lignin (%)

Concentration

C.(10°cfu/g DM) 30,18 + 1,57 19,59+ 1,48 10,10+ 0,97 7,14 + 0,04

Cx(10° cfu/g DM) 29,35+ 1,29 19,33 +1,48° 09,81 +1,18 7,13+0,03

C; (10°cfu/g DM) 29,32+1,03 19,16 £ 1,47 09,64 +1,13 7,13+0,02

Incubation

I, (2 days) 31,45+ 0,01 20,61+0,29 11,23 +0,09 7,14+0,03

l4 (4 days) 30,50+ 0,67 20,13+0,36 10,66 + 0,46 7,14 0,02

ls (6 days) 29,27+0,82  19,47+0,58  09,81+0,43 7,13+0,03

lg (8 days) 28,56 + 0,52 18,39 £ 0,34 09,02 + 0,52 7,13+0,03

10 (10 days) 28,29+ 0,25 18,20 £ 0,19 08,53 +0,30 7,13+0,02

Description: Superscript different in the same oulundicate difference among treatments

The concentrations and long incubation cellulolyi@cteria fermentation CSC increasing can decréase
content of NDF, ADF, cellulose and lignin CSCF. Tbentent of NDF, ADF and cellulose lowest a, C
sequentially80.18 %, 19.59 % and 10.29 % and the greatest walGerespectively 29.32 %, 19.16 % and 11.38
%. Factor of the long incubation medium contenN®¥, ADF and cellulose long incubation lowest indays
consecutive 28.29 %, 18.20 % and 10.41 %, whilebilggest in a long time 2 days incubation respetyiv
31.45 %, 20.61 % and 11.19 %.

It shows that low bacterial concentrations and tshmubation time so the activity of complex fibgubstrate
degradation have not been up it means that thatyjpabducts fermentation CSCF unfavorable. Accogdio
Cai et al (1999) microbial activity of cellulolytisecrete enzymes endoglucanase or carboxy metiylose
(CMC-ase), exoglucanase apylucosidase. The three types of this enzyme systarally degrade cellulose to
glucose. CMC-ase enzymes break down the hydrogewlsbin the crystal structure of cellulose to form
individual cellulose chains, exoglucanase cutseitige individual cellulose chains to produce disadde and
tetra saccharide such as cellobiose gvgtlicosidase hydrolyze disaccharide and tetra saittghinto glucose.

The treatment effect at;@nd G and G to different levels of NDF, ADF and cellulose. Suibte NDF, ADF,
cellulose and lignin as a constituent of plant eedll hemicelluloses and silica addition. The prese of
cellulose and hemicelluloses in feed stuffs caibibthe enzymatic digestion of the body, but indze degraded
by microbial activity microbiatellulomonas as cellulolytic bacteria that secrete the enzyeikilose. Lowering
the content of NDF, ADF and cellulose with incregsconcentrations of bacterial colonies and lomylration,
it shows that the activity of cellulolytic bacteri'ecomposing fiber happens continuously during &sntation
can remodel extracellular bacteria cellulose, hethitbses and lignin, because the fraction of watsoluble
fiber according to Blanco et al (1999). Peres €R802) reported that two types of microbes workaiygtem
hydrolytic extracellular enzymes that produce hjake system that responds to revamp cellulose and
hemicellulose, both systems unique extracellulaidative and lignolitic for lignin polymerization.
Hemicellulose as a component of the NDF is a hgreous polysaccharide linked cellulose and ligmithe
cell walls of plants and some types of microbe® ablremodel into sugars and acetic acid. Xylatiésmajor
constituent of hemicelluloses carbohydrates (Magteal, 2004). Overhaul of hemicelluloses requivasous
hydrolytic enzymes are endo-1B4xylanase (endoxylanase), acetylesterasglucuronidase an@-xylosidase,
the enzyme will randomly attack the glycosidic bond

Treatment of non significant effect on lignin camttethis is due to lignin has a glycosidic bondt flsaifficult to
degrade by microbial enzymes. Flagel and Meetivid@88) stated that lignin is a polymer of pherajgnyl
form complex connective tissue is water resistamorphous and bind strongly to polysaccharidesjlosk and
hemicelluloses in plant cell walls and is the pefrfgrotection materials. Lignin is the most impattéactor in
limiting the availability of food for herbivorousnd anaerobic digestion systems. Lignin polymer fotiree
dimensional structure of phenyl propane units &necture coumeryl alcohol, conyferyl alcohol andaghyl
alcohol. Lignin is found in many woody stems andsges that streng then the stem.
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4. Conclusion

a. Concentration increasing of cellulolytic bacterialanies and incubation time of 2 tol0 days in CSC
fermentation can improve the feed quality with emitof CP and enzyme activity rose, lowering theteot
of CF, NDF and cellulose

b. Fermentation which is effective and economical emeny concentration £&cfu /g DM materials and long
incubation with 8 days of CSCF containing of CP551% ; CF 17.34 % ; NDF 678 %; 54.98 % ADF and
cellulose 25.67 %.
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