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Study on the Isolation and Characterization of Cellulose degrading
Microorganism from Cocopeat
Chang, Jea-eun, Jin-Whan Kim, Young-Jun Km'

School of Biotechnology and Environmental Engineering, The Catholic University, Bucheon, Korea

ABSTRACT

Cellulose—degrading bacteria were isolated and identified from cocopeat which has a good quality
as a bulking agent in composting. Various bacteria from different sourecs of cocopeat were
detected on CMC agar media, and these were found to be Burkholderiza sp., Bacillu subtilis,
Sphingomonas sp., Rhodotorula sp. & Pseudomonas sp. etc. Among these, four bacteria were
further selected and analyzed for their biochemical characteristics and CMCase activities. CMCase
activities of four bacteria, 2. aeruginosa, P. stutzeri, B. subtilis, and P. luteola were found to
be 83%, 40%, 8%, 6%, respectively, compared with that of the standard strain Cellufomonas sp.
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[Table 1] Physico—Chemical Properties of Cocopeat”

ltems Measure ltems Measure

Organic Matter(%) 95-99 Oranic Carbon(%) 29.00
pH 5.5-6.5 N 0.3—-0.6%
Cation Exchange 60—120 meu/100g NH3 0
Conductivity 200—400 us/cm Mn 0.001%
Water Holding 8—9 times Potassium (%) 0.78
Porous ratio 94% Calcium(%) 0.40
C:N ratio 80—112:1 Magnesium (%) 0.36
Toxicity None Zinc(ppm) 7.50
Malodor None Copper(ppom) 3.10
Lignin(%) 41—-46 Phosphorous(%) 0.01
Cellulose(%) 36—43
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[Table 2] Various Strains Isolated from Different
Cocopeats (A, B, C, D, E)

Burkholderia sp
Microbacteriaceae bacterium
Curtobacterium sp.

Bacillus subtilis sp.

A Bacterium CAGYS strain
Sphingomonas sp.

S. estrogenivorans strain
Sphingobium amiense strain

Pseudomonas stutzeri

Dyella ginsengisoli strain
Dyella sp.

Frateuria sp.

B Gamwma proteobacterium
Bordetella sp.

Alcaligenes sp.
Pseudomonas aeruginosa

© Pseudomonas sp.

Not detected

Rhodotorula sp.
E Rhodosporidium babjevae
Pseudomonas luteola
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[Table 3] Biochemical Characteristics of Four Selected Bacteria

I Bacillus subtilis

Control Glycerol Ertythritol D-Arabinose L-Arabinose Ribose D-Xylose L-Xylose Adonitol p);;f:::g:
- + - - + + + - - -
Galactose D-Glucose D:Fructose D-Mannose L-Sorbose Rhamnose Dulcitol Inositol Mannitol Sorbitol
» + + + - » » - + +
o-Matin! 0~ o-Methyl- NAostyl Amigdaline Arbutine Esculine salicine cellobiose Maltose Lactose
mannoside D-glucoside glucosamine
- + - - + + + + + -
Melibiose Saccharose Trehalose Inuline Melezitose D-Raffinose Ameodon Glycogene Xylitel GB"(";}}iBSE
=- + + - - = + + =- -
D-Turanose D-Lyxose D-Tagatose D-Fucose L-Fucose D-Arabitol L-Arabitol Gluconate glﬁ;:::;;e glsl;:::;;e
= = - = = - = + + =
I Pseudomonas aeruginosa
Potassium nitrate L-tryptophane D—glucofe L-arginine Urea Eesn_llin ferric Gelatine
({fermentation) citrate
-+ - - Cr = - -+
;;Tlt‘l;z';:::g ll;sgi ge (a?s‘lﬁi‘ijl?(’ls:n) Lan o glﬂ;ﬂ:;e D-maltaze
— + - — - + -
;f::;:l::: Capric acid Adipic acid Malic acid Trisodi citrate Ph lacetic acid Oxidase
+ + + + + = +
I Pseudomonas stutzeri
Potassium nitrate L-try G‘:’I:BIUCO?E L-arginine Urea EESC;E::‘LE'ﬁC Gelatine
oY = e = = = -
4—nitrnphenyl-[.?D— D—_gll_lm_se Lafak D- D A N-a:etyl_- Demaltose
galactopyranoside {assimilation) glucosamine
= -+ - = = + -
;?::;;I:&‘ Capric acid Adipic acid Malic acid Trisedi citrate henyl ic acid Oxidase
+ + + + + e +
I Pseudomonas luteola
Potassium nitrate L-tryptophane (le?r;igelrl::;?sn) L-arginine Urea EE“;..:ir:tf:'ﬁt Gelatine
+ = = + - + =
4—nitrophenyl—|§Df D—_gll_.lco_se e D D N—au!tyl_— R —
galactopyranoside (assimilation) glucosamine
T = + + + + =+
:‘I’::::::t"e‘ Capric acid Adipic acid Malic acid Trisodi citrate Ph lacetic acid Oxidase
+ - - + + - +
(+ @ growth, — : no growth)
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[Table 4] Comparison of Cellulase activity for Cellulose Degrading Microorganism

species CMCase activity (U/mL)* Rerelative activity (%)
Bacillus subtilis 12 8.33
Pseudomonas stutzeri 57 39.58
Pseudomonas aeruginosa 120 83.33
Pseudomonas luteola 9 6.25
Cellulomonas sp. 144 100

“1 unit is equivalent to the amount of the enzyme to produce 1 u
minute.
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