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Abstract

For the production of microbial cells from cellulosic materials by cellulose-assimilating bacteria, Cellu-
lomonas flavigena GFB 24-1, isolated by authors, utilization of this organism on some microi)iological
properties was investigated.

The results of these studies were summarized as follows;

1. When the organism was incubated in the growth medium at pH 7.0 for 50 hours, its growth was the
most effective and the level of excreted total protein in the menstruum increased continuously during the
stationary phase of cell growth.

2. The optimal enzyme activity was observed in the pH region of 5 to 7 and culture period of 40 to 50
hours.

3. The microbial degestibility of cellulosic wastes such as sawdust, rice hull, rice straw, peanut hull and
used newspaper was less than 30%, whereas that of cellulose powder was 47.1% and rice straw was
digested 779 by NaOH treatment.

4. Bacterial cells incubated in the growth mediurn were increased up to 8% of sustrate concentration and
showed a decrease on further concentration.

_5. The production of microbial cells from NaOH treated rice straw was obtained 10.6mg/ml of culture

medium.
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Table 1. Growth medium for cellulose~assimil-

ating bacteria

(NH4) 2S04 6.0z
KH2P04 1. Og
K.HPO, 1. 0g
MgS0;-7TH0 0.1g
Caclz 0. 1g
yeast ext. 0.5g
FeCl;-6H0 16. 7Tmg
ZnS0,-7TH,0 0.18mg
CuS0Q,-5H,0 0. 16mg
CoCl, 0. 18mg
E.D.T. A. 20. Img
Cellulosic substrate 10~50g
Distilled water 1
pH 7.0~7.2
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Fig. 1 Time course of growth 9nd excretion of
protein of Cellulomonas favigena GFB

24-1
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Fig 2. Effect of incubation time on activity of
the extracellular cellulpse
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Fig 3. Effect of pH on the growth of Cellulom-
onas favigena GFB 24-1
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Fig 4. Effect of pH on the activity of the extra.

cellular cellulase
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Table 2. Digestibility of various cellulosic mate-
rials by Cellulomonas flavigena GFB

24-1
Initial Residual | Per Cent
Substrate Wt(g}x wt{g)! digestion
Cellulose Powder 1.825 0. 95¢ 47.1
Saw dust 1. 865 1. 587 17. 6
Used newspaper 1. 847, 1.481 19.8
Rice hall 1. 754 1. 347 23.2
Rice straw 1. 798 1. 247 29.5
Peanut hull 1. 824 1. 456 20. 2
Alkali-treated "
rice straw 1.753 0. 353 77.0
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Fig 5. Effect of substrate concentration on the

gtowth of Cellulomonas flavigena GFB
24-1

o—o; Tarbidity (O.D. at 660mu)

x-—x; Lowry method (O.D. at 550mu}
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Table 3. Effect of incubation time on the growth of Cellulomonas flavigena GFB 24-1

Incubation time (hours) 12 | o l 36 \ 48 1 60 | 72 | 8¢ | 9 108\ 120

o.D. | Lowry method (550ms) | 0.230| 0.756] 0.808] 1.250] 1. 241 1.151| 1.147] 1.138] 1. 120] 1. 017

. Turbidity (660mp) 0.148) 0.408) 0.778| 1.272| 1.270| 1. 264 1.236) 1.232| 1.229| 0.826

Cell weight (mg/ml) 2.6 63 68 106 104 95 94 a3 99 83

Digestibility (%) 8.9 20.1| 412 69.3 74.5 76.2| 77.3 77.5 77. el 77.6
= Table 55 7o}, microbiol., 16 (8), 1140 (1968)
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