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Abstract

In order to produce cellulosic single cell protein from the cellulosic wastes,

252 strains of cellulose

assimilating bacteria were isolated from 225 sources of microorganisms such as decomposed wood, compost

soils, soils, cotton fabrics and useless paper.

The isolates were investigated for their ability to utilize cellulose as carbon source. One of them was

screened by its stong cellulose assimilating ability, and was identified as Cellulomonas flavigena.
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Table 1. Source of isolated micro

Source Dec‘?vrgggsed Soil Compost fca?)trtgsl Paper The other Total
Number 45 40 7 40 48 45 225

mlE Y& A¥F (18x200mm)of] FE5te] 30
°Co AR %A (AF dom, $E3] 4 120 rpm)o]

Table 2. Medium for isolation of cellulose assi-

milating bacteria

(NH,) S0, 0.1%
NaCl 0.6%
KH,PO, 0.05%
K,HPO, 0.05%
MgS0,-7TH,0 0.01%
CaCl, 0.01%
Yeast extract 0.1%
Filter paper whatman No. 1 1 X 6em?/10m]
pH 7.2
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Tabl 3. Stock culture medipm of cellulose assi-

milating bacteria

Cellulose powder 10g
NaNO; 2
MgSO4- TH,O 0.5
KC1 0.5
FeSO4-7H20 0.01-
KH,PO, 0.2
K-HPO4 1
Yeast extract 0.2
Agar 18
Patato extract* 1!
pH 7.2

¥Potato extract
Boil 300g of sliced potato with 500mi of H,0O
until thoroughly cooked, filter through cheese
cloth, make up the volume to 1000 ml
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Table 4. Abilities of isolated cellulose assimila-

ting bacteria

Strain of  F.D. as  Strain of F.D. as
isolates days* isolates days*
GFB 24 4 GFB 75-8 4
GFB 24-1 2 GFB 75-8-1 6
GFB 24-2 6 GFB 75-8-2 7
GFB 4-2 8 GFB 9-5 7
GFB 27-3 6 GFB 4-2-1 7
GFB 2-0 6 GFB 4-2-5 4
GFB 2-10-1 5 GFB 2k-1 7
GFB 2-10-3 7 GFB 5F-1 8
GFB 2J-1 8 GFB 5F-2 8
GFB 2J-7 8 GFB 5P-3 8
GFB 558-1 7 GFB 5P-4 6

XF.D. as days Days required to degrade filter
paper thoroughly
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Table 5. Morphological characteristics of cellul-

ose assimilating bacteria

Strain o lomonas uda

Characteristic (by Bergey’s manual) Isolate
Form Rods Rods, short
Size 0.5%1.0-1.5¢ 0.5—-0.6X1.2
—1.5u
Motility Nonmotile Nonmotile
Gram stain Negative Negative
Acid-fast Negative Negative
bacteria stain
Capsule stain Negative
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Table 6. Cultural characteristics of cellulose assi-

milating bacteria

Strain  Cellulomonas uda

Isol
‘Characteristic (by Bergeys manual) solate
Agar slant Moderate, flat Moderate, flat
grayish white grayish white
Broth Uniformly turbid Uniformly turbid

Gelatin stab

Filter paper in Fibers separate  Fibers seperate on
peptone broth on slight agitation slight agitation

Slow liquefaction Slow liquefaction

Optimal 28°~33°C 28~33°C
temperature

Optimal pH 7.0~7.2

Colony
Form Circular
Elevation Convex
Margin Entire
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Table 7. Biochemical Characteristics of cellulose

assimilating bacteria

Strain Cellulomonas uda
Characteristic (by Bergey’s manual) Isclate
Starch Hydrolyzed Hydrolyzed
Nitrate Reduce to NO, Reduce toNQO,

Fermentative or
oxidative break
down of sugars

Methyl red test +
Voges-Proskauer test - —

Fermented Fermented

Indole production +
Ammonia production 4
H,S -
Catalase + +
Urease +
Glucose Acid Acid
Fructose Acid Acid
Arabinose Acit+ Acid
Xylose Acit- Acid
Maltose Acid Acid
Sucrose Acid Acid
Lactose Acid Acid
Raffinose Acid
Cellobiose Acid
Dextrin Acid
Starch Acid Acid
Glycerol Acid
Inulin +
Mannitol —

Table 8. Carbohydrate assimilation by the isolated

cellulose assimilating bacteria

Glucose +
Fructose +
Mannose +
Galactose +



Dextrin
Glycogen
Arabinose
Xylose
Maltose

Sucrose

Fb o4

!'

+

Lactose
Cellobiose
Raffinose
Starch
Inulin
Mannitol
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