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Abstract

Experiments were carried out to pursue the availability and the feasibility of utilizable cellulosic materials
substrate for the production of cellulosic single cell protein. The resuluts were obtained as follows.
Effects of carbolydrates as a sole carbon source on the growth of Cellulomonas flavigena KIST 321 were
examined. The result showed that cellulose and xylose would be most utlizable for cell mass production.
Alkaline treated waste papers and clothes resulted in good growth of the organism than intact ones did.

However the waste papers as substrate of cellulosic fermentation were not digestible, even if the meterial
was treated with alkalies.

Rice straw, rape straw and panic grass appeared to be good substrates for the cell mass production.

Leaves were proved to be a good substrate for the cell mass production, but wood sawdust was hardly
digested by merely alkaline treatment.

When cellulosic wastes as the substrate were examined into the concentration of alkaline solution, the
result suggested that the best productivity of cell mass from cellulosic materials was obtained on treatment
with 0.8~1.09% NaOH solution.

The productivity of cell mass was increased by washing out with water after alkaline treatment of

newspaper, pine sawdust, lime sawust and pine leaf.
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Table 1. Protein Level and Cell Mass of C.
Aavigena KIST 321 grown in
Medium Containing Various Carbon
Sources.
Substrate Protein level D.C.W.
&/ (g/1)
Bacto cellulose 1.94 3.40
Bacto cellobiose 0.54 1.50
CM Cellulose 1.26 2.28
Dextrin 0.84 1.56
Starch 0. 45 1.96
Dextrose 0.85 2.32
Lactose 0.40 1.70
Maltose 0.52 1.70
Arabinose 0.36 1. 88
Fructose 0.67 1.86
Saccharose 0.59 1. 62
Xylose 1.82 3.90
Galactose 0. 56 1.02
Rhamnose 0.75 1.06
Sorbose 0.48 0.92
Mannose 0.41 0.82
Sorbitol 0. 84 1.61
Mannitol 0. 80 1.78
Ribose 0.93 1.86
Na-acetate 0 0

C. flavigena KIST 321 was grown for 2 days
in the basal medium containing each carbohy-
drate (29%) as a sole carbon source.
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Table 2. Various Waste Paper and Clothes as Cellulosic Resource on the SCP Production.
Weight loss ‘ .
Substrate Treatment ager Al if%e)r fer. PIOEZ‘/’})]"V"'I D.(gC/.lgN.
eatment mentation

Bacto cellulose no treated — 32.1 2. 40 4,25
alkali treated 0 46. 6 3.43 7.41

Filter paper no treated — 32.9 2.20 4.45
alkali treated 0 43.5 3.43 7.90

Box paper no treated - 43.6 1.50 3.20
alkali treated 1.3 52.1 4.39 9.15

Newspaper no treated — 7.2 0.10 . 0.25
alkali treated 6.5 15.3 0.15 0. 50

Punchhole no treated — 11.7 0.65 1. 90

Paper alkali treated 11. 3 24.5 1. 80 3.40

Waste book no treated — 8.6 0.15 0.46
alkali treated 5.2 26.2 1. 08 2.18

Waste clothes no treated — 15.2 0.30 0.70
alkali treated 10.4 25.3 0.95 1.94

Waste cotton no treated — 20.5 1.15 2. 40
alkali treated 3.5 32.6 2.45 5.42

Alkali treatment : For 16 hrs. at room temp. in 10 times volume of 19% NaOH soln.

Neutralization  : to pH 7.4 with HsPOy

Cultivation : C. Aavigena KIST 321 was grown for 5 days at 30°C, 200rpm.
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Table 3. Various Straws as Cellulosic Resources on SCP Production.

Weight loss (%)

Protein level D.C.W.

— e el e "™ e
Rice straw Crushed 16.0 55.9 4.63 10.13
Milled 20. 5 62.7 5.80 12.20
Rice hull C. 15. 4 27.2 2. 40 6.15
M. 18.6 28. 4 3.59 7.10
Barley straw C. 22.6 24.6 3.34 7.51
M. 25.3 23.6 4.20 8.93
Rape straw C. 17.1 41.6 3.67 7.05
M. 24.5 53.4 5.09 10.21
Miscanthus C. 23.4 46.7 3.26 7.54
M. 25.5 63.0 4.27 9.26
Millet straw C. 33.3 35.0 3. 67 8.70
M. 37.6 71.1 4. 81 9.46
Miscanthus C. - 10.0 30.4 2.85 6. 56
purpurascens M. 21.3 54.7 4.24 8.48
Bagasse C. 16.8 50. 4 3.58 8. 46
M. 16.6 22.8 4. 54 9.20
Corn cob C. 21.7 24.2 1.07 2.30
M. 34.0 39.9 1.63 3.25
Peaunt hull C. 15.7 35.3 1.01 2.20
M. 15.4 36.5 2.01 4.75
Panic grass C. 18.2 52.3 4.16 8. 96
M. 22.3 60. 2 4.52 9.50

Treatment : Crushed by cutting mill. Ball milled after crushing

Cultivation : ?ox 5 days, carbon source ; 4%
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Table 4. Various Sawdusts and Leaves as Cellu-
losic Material on SCP Production.

DCW

Substrate Protgér} l;evel &/
Sawdust
Pine 0.14 0.42
Lime 0.98 1. 96
Cedrela sinensis 0.20 0.51
Walnut 0.22 0. 50
Newzealand pine 0.15 0.41
Leaf
Acacia 2.81 4.80
Aspen 4.41 8.90
Pine 1.95 4.20
Popular 3.90 - 7.40
Cultured for 5 days.
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Table 5. Effect of Alkaline Treatment of Cellulosic Wastes on SCP Production.

Protein level (g/l)

Substrate NaOH ((:gg; 0.4 0.6 0.8 1.0 2.0
Rice straw 3.33 4.42 5.33 5. 40 4.39
Barley straw 0.38 1.42 1.73 1.92 1.9
Rice hull 0.20 1.49 1.95 1.95 1. 80
Corn cob 0.19 1.50 1.29 0. 50 —
Peanut hull 0. 20 1.80 7 3.38 1.25
Bagasse 1.89 2.48 4.50 4.71 3.21
Rape straw 1.63 3.78 3.78 4.02 1.20
Miscanthus 2.69 3.74 4.90 5.77 5.81
Millet straw 2.74 2.67 3.68 4.37 4. 89
Miscanthus purpurascens 2.85 2.71 4.28 3.28 2.53
Wheat straw 3.10 3.9 4.71 4.90 4.52
Panic straw 3.31 3.90 3.52 3.03 3.23
Acacia leaf 4.52 3.40 3.50 " 3.33 2.38
Aspen leaf 3.90 3.52 4.28 5.14 2. 47
Pine leaf 2.67 3.09 5.43 3.71 2.62
Popular leaf 4. 90 4.43 3.85 3.38 2.33

Stram : C. flavigena KIST 321
Treatment :
Neutralization : to pH 7.6 with H3PO,

Culture : for days at 30°C, reciprocal
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Table 6. Effect of Washing after Alkali Treatment of Cellulosic Wastes on SCP Production.

‘Washed Not Washed
Substrate weight D.C.w. protein weight D.C.W protein
loss(9) (g/D) level (g/1) loss (%) (g/l) level(g/0)
Rice straw 47.9 7.92 3.30 73.5 12. 94 6. 24
Newspaper 32.6 1.94 0. 86 16.7 0.15 —
Pine sawdust 11.5 1. 60 0.62 5.1 0.51 —
Lime sawdust 25.0 1.83 0.75 10.6 0.91 —
Pine leaf 28.0 3.06 1.23 16.0 1.53 0.60
Washing : with hot distilled water to neutralization.
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