LAMPIRAN

1. Penetapan N- Total Kompos (Balai Penelitian Tanah, 2005)
Penetapan N-organik dan N-NH4
Cara kerja :

Timbang teliti 0,2500 g contoh yang sudah dihaluskan lalu masukkan ke dalam
labu Kjeldhal/tabung digestor. Tambahkan 0,25-0,50 g selenium mixture dan 3
mL H2SO4 pa, kocok hingga campuran merata dan biarkan 2-3 jam supaya
diperangrang. Didestruksi sampai sempurna dengan suhu bertahap dari 150 0C
hingga akhirnya suhu 3500C dan diperoleh cairan jernih (3-3,5 jam). setelah
dingin diencerkan dengan sedikit aquades agar tidak mengkristal. pindahkan
larutan secara kuantitatif ke dalam labu didih destilator volume 250 mlL,
tambahkan air bebas ion hingga setengah volume labu didih dan sedikit batu
didih. siapkan penampung destilat yaitu 10 mL asam borat 1% dalam erlenmeyer
volume 100 mL yang dibubuhi 3 tetes indikator conway. destilasikan dengan
menambahkan 20 mL NaOH 40 %. Destilasi selesai bila volume cairan dalam
erlenmeyer yang sudah mencapai sekitar 75 mL. destilat dititrasi dengan H2SO4
0,05 N, hingga titik akhir (warna larutan berubah dari hijau menjadi merah jambu
muda) = A mL, penetapan blanko dikerjakan = A1 mL.

Penetapan N-NH4

Timbang teliti 1,0000 g contoh halus lalu masukkan ke dalam labu didih
destilator, tambahkan sedikit batu didih 0,5 mL paraffin cair dan 100 mL air bebas
ion. Blanko adalah 100 mL air bebas ion ditambahk batu didih dan paraffin cair.
Siapkan penampung destilat yaitu 10 ml asam borat 1% dalam erlenmeyer 100 ml
yang dibubuhi 3 tetes indikator Conway. Destilasikan dengan menambahkan 10
mL NaOH 40%.Destilasi selesai bila volume cairan dalam Erlenmeyer sudah
mencapai sekitar 75 mL.destilat dititrasi dengan larutan baku H2SO4 0,05 N,
hingga titik akhir ( warna larutan berubah dari hijau menjadi merah jambu muda)=
B mL, blanko= B 1 mL.

Penetapan N-NO03

Bekas penetapan N-NH4, dibiarkan dingin, lalu tambahkan air bebas ion
(termasuk blanko) hingga volume semula. siapkan penampung destilat yaitu 10
mL asam borat 1% dalam erlenmeyer 100 mL yang dibubuhi 3 tetes indikator
conway. destilasikan dengan menambahkan 2 g devarda alloy, destilasi dimulai
tanpa pemanasan agar buih tidak meluap. setelah buih habis, pemanasan dimulai
hingga mendidih dan diatur agar buih tidak meluap. destilasi selesai bila volume
cairan dalam erlenmeyer sudah mencapai sekitar 75 mL. Destilat dititrasi dengan
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larutan baku H2SO4 0,05 N, hingga titik akhir ( warna larutan berubah dari hijau
menjadi merah jambu muda )= C mL, blanko=C 1 mL.

Perhitungan

N organik dan N-NH4

Kadar N% = (Aml — AL mlyx 0,05x14x100 mg contoh — 1 x fk N — NH4
Kadar N-NH4 (%) = (B mL-B1 mL)X 0,05X14X100 mg contoh-1 x fk

N-NO3

Kadar N-NO3 (%)=(C mL-C1 mL)X 0,05X14X100 mg contoh-1 x tk

Kadar N-organik (%)= (Kadar N-organik dan N-NH4)-kadar N-NH4

Kadar N-TOTAL (%)= kadar N organik + N-NH4 + N-NO3

2. Pengukuran unsur hara fosfor (P)

Sebanyak 2 gram sampel kompos di rendam dalam 10 ml HCI 25% dan di
simpan selama kurang lebih 24 jam. Rendaman tersebut kemudian diambil 2 ml
dan ditambah 18 ml aquades.Dari larutan tersebut diambil 1 ml untuk dilakukan
pengenceran 10 kali. Hasil pengenceran ditambah 0,5 ml NH4 molybdat serta dua
sampai tiga tetes SnCl, kemudian diukur dengan spectrofotometer dengan panjang
gelombang 693 nm. Hasil pengukuran tersebut dibandingkan dengan kurva
standar.

3. Pengukuran unsur hara kalium ( K)

Ambil sampel kering sebanyak 1 gram ditambah dengan 25 ml HCI 25%,
kemudian di destruksi sampai kering. Campurkan HNO3 65% dan HCIO4 dengan
perbandingan 2:1 didestruksi lagi sampai kering.Sampel didestruksi lagi dengan
menambahkan 10 ml HCI 37% sampai sampel berwarna putih dan tidak sampai
kering. Hasil destruksi diencerkan menjadi 100 ml, kemudian diukur dengan ASS

( Atomic absorbtion spectrophotometer ).

4. Penetapan C-Organik Kompos metode Walkley & Black (Balai Penelitian
Tanah, 2005)

Cara kerja : timbang teliti 0,0500-0,1000 g contoh yang telah dihaluskan
lalu masukkan ke dalam labu takar volume 100 mL. tambahkan berturut-turut 5

mL larutan K,Cr,0O7 2 N, kocok dan 7 mL H,S0O4 pa.98%, kocok lagi biarkan 30
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menit jika perlu sekali-kali dikocok. Untuk standar yang mengandung 250 ppm C,
pipet 5 mL larutan standar 5.000 ppm C lalu masukkan ke dalam labu takar
volume 100 mL, tambahkan 5 mL H,SO4 dan 7 mL larutan K,Cr,0O7 2 N dengan
pengerjaan seperti diatas. Kerjakan pula blanko yang digunakan sebagai standar 0
ppm C. Masing-masing diencerkan dengan air bebas ion dan setelah dingin
volume ditepatkan hingga tanda tera 100 ml, kocok bolak-balik hingga homogen
dan biarkan semalam. Esoknya diukur dengan spektrofotometer pada panjang
gelombang 651 nm.

Perhitungan
Kadar C-Organik (%)= ppm kurvax 100/mg contohx fk

5.a. Penetapan Kadar Air Bahan Kompos (Balai Penelitian Tanah, 2005)
Dasar penetapan: contoh tanaman dipanaskan pada suhu 105°C untuk
menghilangkan air selama 4 jam. Kadar air dari contoh diketahui dari perbedaan
bobot contoh sebelum dan setelah dikeringkan. Factor koreksi kelembaban
dihitung dari kadar air contoh.
Cara kerja: Timbang 1,000 g contoh tanaman dengan kehalusan < 0,5 mm ke
dalam botol timbang yang telah diketahui bobot kosongnya. Masukkan ke dalam
oven pada suhu 105°C selama 4 jam.Angkat , dinginkan dalam eksikator dan

ditimbang kembali.

Perhitungan : Kadar Air (%)= kehilangan bobot/bobot contoh asal x 100
Faktor koreksi= 100/(100-% kadar air)
5.b Penetapan Kadar Air Kompos (Balai Penelitian Tanah, 2005)
Dasar penetapan: Air dalam contoh pupuk/kompos diuapkan dengan cara
pengeringan oven pada suhu 105°C selama semalam (16 jam).

Cara kerja: Timbang teliti masing-masing 10,000 g contoh pupuk/kompos asal
dan 5,000 g pupuk halus (<2 mm) ke dalam cawan porselin bertutup yang sudah
diketahui bobotnya. Masukkan ke dalam oven dan dikeringkan selama semalam

pada suhu 105°C. Dinginkan dalam desikator dan timbang.
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Perhitungan : Kadar Air (%)= (W-W1)X 100/W
Dimana:

W = Bobot contoh asal dalam gram

WI1= Bobot contoh setelah dikeringkan dalam gram
100= faktor konversi ke %

Faktor koreksi= 100/(100-% kadar air)

(dihitung dari kadar air contoh pupuk/kompos halus dan digunakan sebagai faktor

koreksi dalam perhitungan hasil analisis selain kadar air dan bahan ikutan).
6. Penetapan pH Kompos (Balai Penelitian Tanah, 2005)

Cara kerja: timbang 10,00 g contoh kompos halus, masukkan ke dalam botol
kocok, ditambah 50 mL air bebas ion. Kocok dengan mesin kocok selama 30
menit. Suspensi tanah diukur dengan pH meter yang telah dikalibrasi

menggunakan larutan buffer pH 7,0 dan pH 4,0.
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7. Standar Kompos SNI 19-7030-2004 (Balai Penelitian Tanah, 2005)

No Parameter Satuan Minim Maks
1 Kadar air % °c 50
2 Temperatur Suhu air tanah
3  Warna Kehitaman
4 Bau Berbau tanah
5 Ukuran Partikel mm 0,55 25
6  Kemampuan ikat air % 58
7 pH 6,8 7,49
8  Bahan asing % * 1,5
Unsur Makro
10  Bahan organic % 27 58
11 Nitrogen % 0,40
12 Karbon % 9,8 32
13 Phosfor (P205) % 0,10
14 C/N rasio 10 20
15 Kalium (K20) % 0,20 *
Unsur Mikro
16 Arsen mg/kg * 13
17 Cadmium (Cd) mg/kg * 3
18 Cobal (Co) mg/kg * 34
19 Chromium (Cr) mg/kg * 210
20 Tembaga (Cu) mg/kg * 100
21  Mercuri (Hg) mg/kg 0,8
22 Nikel (Ni) mg/kg * 62
23 Timbal (Pb) mg/kg * 150
24 Selenium (Se) mg/kg * 2
25 Seng (Zn) mg/kg * 500
Unsur Lain
26 Calsium % * 25,5
27 Magnesium % * 0,60
28 Besi % 2,00
29  Aluminium % 2,20
30 Mangan % 0,10
Bakteri
31 Fecal Coli MPN/g 1000
32 Salmonella sp MPN/g 3

Keterangan : * nilainya lebih besar dari minimum atau lebih kecil dari maksimum
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8. Bahan-bahan media selektif CMC

NaNO; =lg
Na,HPO4

KCL

MgS047H,O
KH,PO4

Yeast Ekstrak =0,5 g

Casein hidrolisat
CMC

Agar

Kongored
Akuades

=12¢g
=05¢g
=05¢g
=09¢g

=05¢g
=5g
=20g
=02¢g
=1.000 mL

9. Skema Isolasi Mikroorganisme dari Sampel limbah kulit durian, mahkota
nanas, tandan buah pisang dan sampah pasar

Sampel limbah kulit durian, mahkota nanas,
tandan buah pisang dan sampah pasar

«—

20 g sampel ditambah 180 ml aquades dilakukan
pengenceran hingga 107"

Tabung Reaksi

D E—

Media Spesifik

0,1 mL dituang pada media spesifik diinkubasi pada
28°C selama 3 hari

«—

Koloni-koloni yang terbentuk zona terang diisolasi pada

Refrigerator 4°C

media baru hingga ditemukan koloni murni

36



10. Uji Potensi Gula Reduksi Mikroorganisme Selulolitik

Pada media selulosa cair + CMC

Koleksi Isolat

«—

Disuspensikan 1 ose ke dalam 5 mL selulosa cair

Diinkubasi pada suhu kamar selama 24 jam

Tabung Reaksi

«—

Diinokulasikan 1 mL ke dalam 25 mL media uji

Diinkubasi pada suhu kamar selama 4 hari

Media Selulosa cairt+CMC

«—

Disterilisasi pada suhu 121°C dan tekanan 15 psi selama 30
menit

Pengocok/Shaker

Tabung Reaksi

Tabung Reaksi

«—

Media kultur disentrifuse pada kecepatan 5000 rpm selama
20 menit

Supernatan diambil untuk dianalisis gula reduksi

5 mL supernatan tambah 1 mL pereaksi Benedict

Dikocok homogen dan dipanaskan pada air mendidih
selama 10 menit

Penangas air/water bath

«—

Gula Reduksi

Sampel dinyatakan positif jika ditemukan endapan merah
batu bata
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11. Uji Potensi Zona Terang Mikroorganisme Selulolitik

Pada media padat Selulosa Agar (SA) + TKS

Koleksi Isolat

«—

Disuspensikan 1 ose ke dalam 5 mL selulosa cair

Diinkubasi pada suhu kamar selama 24 jam

Tabung Reaksi

«—

Diinokulasikan/digoreskan 1 ose ke dalam lempeng media
SA+TKS

Media padat SA+TKS

<«+—— Diinkubasi pada suhu 28°C selama 4 hari

Inkubator

«—

Zona Terang
Agar

Koloni-koloni isolat yang menunjukkan adanya zona terang
sekitar koloni diukur diantara zona terang dan koloninya
dengan kapiler jangka sorong.
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12. Sidik ragam rata-rata suhu harian, pH awal, pH akhir, kadar air awal. Kadar air akhir

Rata-rata Suhu Harian

SK DB JK KT F hitung F Tabel 5%
K 11 6.425 0.584 339 * 2.22
Galat 24 4.135 0.172
Total 35 10.561
KK = 1.48%
* . Signifikan
™ Non Signifikan
pH Awal
SK DB JK KT F hitung  F Tabel 5%
K 11 3.635 0.330 1.81™ 222
Galat 24 4.374 0.182
Total 35 8.010
KK =5.05%
* . Signifikan
™ : Non Signifikan
pH Akhir
SK DB JK KT F hitung  F Tabel 5%
K 11 13.049 1.186 3.14 * 222
Galat 24 9.068 0.377
Total 35 22.118
KK =9.02%
* : Signifikan
">: Non Signifikan
Kadar Air Awal
SK DB JK KT F hitung F Tabel 5%
K 11 401.627 36.511 3.17 * 2.22
Galat 24 276.680 11.528
Total 35 678.307
KK =5.36%

* : Signifikan
" Non Signifikan
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Kadar Air Akhir

SK DB JK KT F hitung  F Tabel 5%
K 11 128.916 11.719 1.19™ 2.22
Galat 24 235.466 9.811
Total 35 2364.384
KK =6.99%

* : Signifikan
"> . Non Signifikan
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12. Dokumentasi selama penelitian berlangsung

Gambar 6. Isolasi Mikroorganisme Selulolitik

Gambar 8. Bahan baku kompos
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_ T, it i
Gambar 10. Pengukuran kadar air awal
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Gambar 12. Pengomposan |

Gambar 13. Pengukuran suhu

Gambar 15. Proses pembuatan tepung whatman
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. [
Gambar 19. Proses sterilisasi alat
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Gambar 21. Salah satu isolat mikrob dari masing-masing sampel, isolat asal
tandan buah pisang, isolat asal mahkota nanas, isolat asal sampah pasar, isolat asal
kulit durian.
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MICROBIAL CELLULOLYTIC ISOLATIHIN AND INENTIFICATION
FROM DURIAN PEEL WASTE

Hapsoh!™), Gosmawaris ti" and Ujang Al Husna TR
UL gt Depastment of Agrotechnelogy Facnlty of Agncwitore, University of Riau
Hstudent Depurirment of Azrotechnology Faculty of Agriculture, University of Risu
awher cormespondencesemiail; i psobdio®Eyahoeco.id

ABSTRACT

laolation of microbial wiiulelis (celluloss decomposer) o grow matuclly o iweotioaally given to
avezlorate the recast of organic materials containing celluloss_ This microbe his an impaorant sale in hiogeochemieal
cyches and very respomsive o the recycling of organic compounds, Durien’s pecl 15 the houschold wazte thi being
disposed as waste and has no seonomic value so that the recast of Jurian waste peel sfill occur naturally, Durian’s
sel 15 one of the sowrces of ceflulose wwhich has not bern vtilized optmally. The researdh was aimad o obtan
cotentially cellulolytic microhial izolatzs derived from durien waste pocl so that it con be uilized in recasting the
celluluse cither From the duriun waste pes] Dselfs or other agricularal wastes, Cellulolytic microbes were isoluted
froum darian shell waste that has naterally holf decaying, The Micmohes are grosen in Carhospmethil micnobisl
cellulise media (CMUT) with aome level of dilution, The microbes” jzolation uses the scrutch methods and pourjedly
methods. Cellulolviic micoebial isolaes was chserved microscopically v gram staining. Microbes that can be
isolated as moch as seven molates thal four selates of Bacterie god (hiee solates of Tingal. Based onte resules of
‘he hactarial gram staining, twno {iram nepative bacteno and e Cnom positive bactenn were obtained. The abilicy
et of cellulolytiv bacteria was restad qualicatively that seen from the resulting index cellulolviic bacierial isolales
respoedvely of 3.9, 2.6, 2.8, 3.5 while ihe index cellulolyiic pencrated by el ol ihe Toagi s 220 1R, 1.5 The larger
v ey cellulafvtic generatzd, the greater the ability of microbes to degrade cellulose there,

Kevwords » lolation, cellofelvic micrabes, diorion peed waste OMC,

NTROMICTION Microhiel utihzation i venoes felds has
reen done woday, but exploraton and sxposure to the

Indonesia [s ore cownry thar has a wvery microbs remains to ba dong in arder o maximizac the

large brodivessity. Ume of them is durian that is being potentinl of microbial biodiversity in Tndonasia,
Fvorite in the Tndonesian socicly, Al The habed Micromal  diversity has  impertant value  which
dme, Jurian peel wasle il was prodoced §sovsre catalyzes the transformation of microbial wnigue and

muich urd hus mot bees wlilized optioaly. cheap in bMogsochamval cvcles o e bivsphee,
producing  critizal  components 0 the  Barth's
atrcaphere, and roproser A lange part of the genctiz
diversity of nrganisms [Whitman ot al. 198 n

Lhman skin proportionally  contains high
celluloze alemems {S0-60%4) and Rgmin comtent (5040}
and low starch content (Uadb, 20107, Becaose 1l bas o
Aigh eontert of celiwlose allezedly contained various
cellulolytic microbial Chacteeia and fungi) that can
sroduee the ensyme cellulase snoas tn overhaol weste

Survaniy, 20087, e ol micobial i agriculter: as g
biologcal fertilizer currently beine developed 1w
support ewvironmentally fricndly farming (Sutanto,

! * ; s 200°2).
durian skin maturally by the microbe sz g Jong )

T, Putential cellubolviic mivobes i grow
naturally or imtcntionally @mven to secclersts the
reeast ol arpanic mafter. Microhizl Danlation can ha

done wi difTerent natural habitars as places containing

According  fo Ailala et all (20020 the
coayposition of the cellulose o plumts in peneral com
roach 40-30% of the mus of the pleol Guel cell ubse
is the most abundant reneweble biopalymer in nature,
Waste can be derived  from  agricutoral  waste
'|;|;|_1_1d|_|cﬁ's of which miy result in covironmental

wrsnds curnpounds derived rom fhe resing ol dearl
plantz ar from waste or degraded aleeady started w0
decay nuoturaliy.

polluticn mumaremznl i nol done properly.
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Boside from durian o osking  Lwe o olber
wer cabtural waste managoment u adil ] o oplinal, so
the microbial vellulolytic ohénned may be on
oppormunity in the develegment of bioznesmy from
oroomic  malcrial thot wdds valuz aod suppuss
zusinimehle Farming practices. This suely ainis 10
jenlare microban’ cellululytic that demved frem dudon
skhin 4o that 4t can be podenbally in outline
apriculiral waste contining callulnse fhom wase
leather durian cither tself or othes spriceiieal
Ll

MATERIALS AND METHODS

Lellalolvtiz micetes [zaloion (o doian
el wagte, Dhurian peel waste obtained s Muwars
Fajar Jandfill, Mekanbara. A totel of 20 ¢ sample
durian peel pul in 80 mL of sterile distillzd winer
and them being shakem in the shaker so thal il
geenmes hemogeneouy. Adlce Bt ns many as |oml
sumpensioo pot in & ml, el sierile distilled veabsr (0
Iy dilution and so en §L0-6) Cellololyiie mizrobes
jeclaticn fom the durian pes] groven wsing the poor
jably umd seretch  methods (Hudivciome, 19571
Callululytis bacterizl srowth eredia CMO of 0.5 9, L
po a0, 12 MNP 0F ¢ ROL 05 [
RO, THIO, 08 g KHZPOE, 008 g ol veast oxmact,
W5 3 ensein hedrolyaste, 20 ob agar wekic {0 D0
distilled wasber], whereas fungn grown an medsem
prds cleslrone agar ([FLA )L

Sorpholazy of the isclies was olncved by
prieroseepic way trsugh Grm saining that is seen
with & reicrosomps, Grom stainmy was done by fising
e hacleria on the slass with & olass object using &
sodution of disillel water ower o Fueen lame
Stwar preparalions of bacteria thal have Toen heat
Fxed Coosle! purple dye crystab vedet for 1 omin,
rins=r weth warce, end driped. Smear floosded
indized salt for | min and washed witk 95% e leannl
(decaloratica solwiend fm M) seconde unhl the
crmbal violpl dyve preparalions ot rinsed gan and
wasked with distilled water 1l the coles spreads
into the lvmzh smear flooded bmck with safranio
selutiom fior 1 e aod rinsed with datilled wetor,
Avained it dry. Baclcria thet hece beea obszreed wilh
colored boght fizld mizmssope 0 8 magnifiugien 2"
% 1000- 2000 (Cappusing and Slheiasn 1587

4 g1 B ok
F o= pl B
¥ o[
' 1r‘._JI-"-' !
-
_--""-'
Collulalvlic  activie e condurred

qualitetively, Chaliarive tesl was cundestsd nsing
0.1 % Congn red staining, Isnlabzs wose spotted on the
jeliv rredian WO, Bactera woes incubuted for 3
drys al o tempernime of 280C, Then tesed the
actmity of the bacterda by adding 0.1% cunge e as
much = 15 mb amnd ollowed wy stand for 30 60
s, Al s rinsed 2-3 imcs with 15 ml. of 1
M Rall amd allowed too stand for 15 memaes,
Hamcer of the clenr wone and colony dornelee weie
frrmes was measured. Cellulass sorivity tesl is seon
trom cellufalytic imdes wliich is the rato sotween the
dimmsters of the clear pone to colony diameter, The
creater e cellulolvtic indes, the grearcs thie meslling
cnzyme  produced by the  betedal
Cellulalyie mrew arcelhelase acinity index {lAS) is
the ratio Tetoeen the d ameters of the cear Zone o
enlony dinmaeter.

sl

HESULTS AND DISCUSSHIN

Mizronmamsme are detined as opanizme
that ore so small {lypically less than 1 millimeter) <,
in order o obsorve  the hielp Lk
microseape of lonpe is reedol. Microorganisms can
=2 4 single cedl or sroup of colls that hune the abilin
i vegulabe the ccll Dedeperadimtly of other lite,
Mlicioarpamisms consisl of bacesie, wirescs, s
fanai  (liwty ) cach b have  difereni
merphetlugical coolomy,  @nd
chysivlugy. Bacteon are prokoryotic cells wih
tacterinl TRMA were linkesd by an ester booad and
membrans lipid diacy]l glyeerol which s & dieter
TBladiyan el wl. 200

I'I=L'\.':-:i.'|]d'!I

wlid

characterisiics,

Frar the resea-ch that has been conducred,
il wis found that seven patawtis] eelulolyiis solaies
caneist of fiour fwolates of fecterinn anl three izolotes
of fungl Mased on dhe migroseopic obecrvations
ohtaired cach of the two iolas of Gram positive
bacterie and tee Gram egative, Seme foome ol
bacterla cbgerved thoi ihe Gaom of tods and s
{Fignns 1)
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Lipure | Reseles of @oum stointne of bucterin G
poaitre  ahvae], Grom negobve (bolumnd

In addition o bacterial iaclates, abrained
thres funmal isalales weee isnisted microscopacal Iy
vk ves! onded a micioscese. Based on observations
that these Lacteria bave a different color hyphae,
There iz g brown, white and yelliwish red (Figure 21

Gumbar 2 MrcecoepkEly Mngl abserymmes resmakt

Cualitative  test cellulase  prodeced by
microbiel cellulalytic churucterized by the fmation
of a clear zone arcama the solory sone on apar
modiom contmining  cellulese. Terher and Wood
1982y, condud lil_'."iJJ M‘r‘:ﬂ.—ﬂrlillt!' ol |.:'.'|||.|||.'|n|rlfli|.‘:
microbiel index messurement By clear aope, Wide
clevr mone |:|n_'u:l|_||_'.;:] |:|yq::p|;||:_'|ﬁ o The concantratian oF
CMC md gelsins ore used, The more CWC and
gl_-,.lsu,u:_ Eiw:n et Tesas] e sl laer [R50 that the
cellulase eneymnes secreted more difficult tn pass
throughy the pores and led Lo nhilition of he
degradation process (| lankin & Anagncstaiis 15997,
Zverlova el al, (2003 sieled tist the diametsr of e
clear zone 15 penerally larger than the diamcoter of the
colony, because the celllase enzymes are seoreoed
ke ke ‘j!l:l'l‘ﬁ'llll'lllillﬂ ok et h:-' ol lose
dearading hacreriz.

Crilitctive et cellolalysic  microbial
isolaes  ohidred  from seven  diverse  produce
cellulalytic index. The rosulting index ocllulolyiic
hactzrial isolatea reapectively of 34, 26, 238, 35
whilc the ndex cellulobyic peneraled by each of ihe

fumgzr e 22 18, LS, Cellulolytic bacteria® isolzles
produce an indcx greater then the index cellulolyiic
procluced by fungi. This is duc te the fungpl sclony
diameder is moch lorger than boacteria, As the resclt
the resuling fureal cellulclvioe index is amaller than
the mdex cellulolyiie cieria

Cl=er wome resoliing feom the treatment
given the congo red el has the ability o bind the
redieang, sugar fonmed by the hydrolysis of celluloss
by cellulase enzymzzs.  According feo Srinivasan
(19733, a roducing sugar s plocese o cehofedrans is
B memssaecharide proup containing aldehvdes and
kefoanes Giel can redece nictal lons (Cu and Ag are
fike) in an  alkaline solucion, Cellulase encpne
getivity can be detenminsil by bwo methods: by
reducing  sugar  inwreassd  ensamie acliviy oo
subelrate sofule of insoluble and decrzascd thizkness
ar 0,5 o 1.0 ChC solurion.

Lo the esosysrent, decomposcr armanisms of

prganic matter plays an important role becnese the
organic  metcr  derived fom  waste can be
decompased into clements that are relumed 1o the
zoil amd the atmosphers as a nuotrient that can be
reused by plants 50 that the mutrient cvele and the
process nns as it should it the face of Ll ke earh
carn take.

Beside as a source of nucrobes thal can
potentially  to produce  Dcenergy,  Colluloiye
microbinl ofilizaficn can be used as innculanis to
speel up Cwe cengsting of agricultural waste both
large and small scale ndustries. The microbes will
hydeobvze cellulose info phucose which can then be
converied dnfo elbanal, oeganic acids, single cell
pruteing or coeopounid ane uselol The mierobial
decompogition of cellelos: by collulase eopyeoes belp
to sugar the micrebial reduction reguired as i sour
of carbon wnd nuirents (Slevenson, 138E

Cellulase encyme of encymes koown as
systematic B-1, #-gluean 4 glukans hydrolase is an
eazyme that can hydrelyze ecllulose to break the
glycosidic -1, 4 in celluloss, selodekinin, cellosiose,
and other celluloae desivatives inka simele sumrs or
pglucase. The brepkdown system of cellulose 1o
glucnse system consisls of three Lvpes of ccllulasc
enzvmes  are  ende-fi-lA-glucanase,  cwo-[i-1.4-
plucacase and |f-gluecsidase. Endo-p-1.4-cluconus:
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attack the middle of the cham wl serdom, exo 1,1
plucanase (selobinhidrolase ) break dissechanide uaits
feellobioze) Fom fae end of The chaie, and |i-
glevosidiese bravk devin cellobinse o glocose (Da
silvan o ul, 2005

There are severgd  kinds ol acliololyviic
cnzvmes, inciuding avizelase, CMCaze and cellulase
emd produced ¥ cellulolyile microbes that live in the
niature, enher Treery or in the znimal bodye, Some
publications indicate that the collulose decomposers
migembes  can  decompose collulose  derivitives,
whereas, deenmpnaing cellulose denvalives wre nol
nacessarn |y able to decipher the cellulose,

Soine exanples of oncteria peone that e
knoam g have cellulolvic scivily s Acelobecier,
Bacillus, Closmciom, Cellulemmwnss, Pszwdurnonas,

Crtophags, Sarcing, wd Viboio, while escples of

fumei penus thet bave cellulahyTic activity i Bulgariz,
Choetomivm,  Helotium,  Coriclus, Thanerochacre,
Porin,  Schizephsfum.,  Serpula,  Aspergillus,
Cladosponium, Fusadum, Geotrichum, Myrothesium,
Paccilomyees, Penicillium, and Inchoderme (Koo
19941, Home tvpes of orgamimms may also produce
cellulpse enrymes sk an lermiles (Watanabe and
Tokuda 201, messels (KXo ozioal. 206HY), and
Arnbitilipesis

O masdiv arg cogromonly wssd inasolating
cedlulolviic micrabes, Cellulalytle enzymes produced
by the microbizl species are encoded by ditforemt
genes, both in rerms of the numher of base pairs and

nyciectide sequences. In addition, cxpression of

arnes cnending ecliulolyvtic enzyames s infusnsed by
the availobility of cellulosic malerial in the growih
medrun.

The micenbes®  growih medium should
contain all the noeossary substences such as orpuni
cnmmounds  (protcimy. carbohvdndes,  and  Lds),
minerals  and  viarmms. Acconding fo mudia
wsetulness consists of peneral media (be overgrowa
by mucrobes mo menercal), scleelive media [cortain
microbes  that wan live), diffecontial media (o
distinguish micrabial species from ore ancdhier] and
enrichment mwalin (Gandjar coal. 19025 Grew the
CtJ_I_UI_OE}'tEI:. migrahes ||:t'i|1:_§ aleative madia that i
media CMC which s one of o carbon amurces that
can T sl oo e microhes” grovath medium.

Research on cellulolvlic bacreria oo celiulose
decomposcr microbes wmeng which (Cellulormas
ap, Plonococeus sp, Monells sp) isclared Som soil
deyredation 10 Bangladesh 1o encourage howsehold
wisste: amel aymiculioral wasic theaugh the increascd
release of CO2 {543 and 3762 mg) . reduchon of
[laze (46.206% and 45.11%), reduchon of sogar
(72.532% and 74.27%), redoction of fist (/5. 200 ard
&l 22%), endoglucannse aolivily (057 ma ¢ T ¢
mL) und selubdoese (0,82 g S |r|T-J {Ha.ll'l'lal'l ef al.
2011} Subsequentis Kim et al, (2001 found the
Baciflus subzilis that is [solated from agriculiural land
hos grear potential as a ceflulolytic microbes seen
[rum CUMUCase engvime production, Avicelase, -
sliensidase and sylanase that produced.

Tlevwever, qualitative testing semaing to be
duae 1o Toriler queanlitaive st amd characterize the
ey e collulase produced so that it can be knoewn
wid wortainey e abilicy of celluboiytic micobes 4
produce collulase emesmss bl can be oosed o
deprade wrrivuliura] wasie especially waste duwrian
skim iz the source of thes¢ isolptes - Thus, the raform
process ol orgurie mailar takes place razidly and the
mantgement of agriculiural waste o enerey source
A b realized.

COMCLUSION

Durian skin s agricultural waste tha hies o
lor of porential that can be develuped i v ol Tt
weoq sowree of sellulelylic isolales were able 1o
deprade e Juriom peel waste and other agriculmrel
wasles thiar can be hinenergy. Tzolates of bacteria and
fizngi, which have been idemified, inown by looking
at the index peroduced by cellulolyiic  baciera
Bacierial cellulelytie index is grenter thun the indes
of the ecllokolytic that produced by fungl. However,
the chility of fimgi o deerode cellulose = ereater
than thot seen from the large Dacterial clear zone
{formed arcund the colony. This indicates that the
soven isolotes were 1soloted [rom durian peel waste
cam b ufilezed ws o potential isolates o degrade waste
durinn peel self and cther agriccioral wastes that
ure Gurrently very abuedant,
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