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Abstract

The study was made of the cultural condition and physiological characteristics of the symbiotic pair
of microorganisms, Cellulomonas flavigena and the second organism.
It also contains the results of a taxonomical study of the second organism.
The results obtained wers summarized as follows:
1) Cell yield of the mixed culture, Cellulomonas and the second organism, was higher than that of each
pure culture in CM-Cellulose medium.
2) The taxonomical characteristics of the second organism revealed that it probably belonged to the genus
Sporocytophaga because it had a gliding motility and microcyst.
3) Optimum pH of the mixed culture was found to be in the vicinity of 7.2, and optimum temperature
of the cell growth in the mixed culture was observed to be in the vicinity of 30°C.
4) It was found that the majority of the population during growth in the mixed culture consisted of Cel-
lulomonas flavigena.
5) Cellulamonas flavigena required thiamine and biotin as growth factors but Sporocytophaga sp. had no
requirement of vitamins.
6) Gulucose was not found in detectable amounts in the medium of Cellulomonas flavigena but it was
traced in the mixture by thin layer chromatography.
7) Sixteen amino acids were analyzed from the cell protein of Cellulomonas flavigena by amino acid

autoanalyzer. The amount of the leucine, valine and arginine was very high.
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Fig.1. The Kinetics of Growth of Organisms
in CM~Cellulose inoculated with Cellu-
lomonas sp. and Sporocytophaga sp.

-—- : Cellulomonas sp. and Sporocytophaga sp.

X—X : Cellulomonas sp.

o — o : Sporocytophaga sp.
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Table 1. Morphological and Cultural Characte-

ristics of the Isolated Microorganism.

A. Morphological Characteristics

1. Form : Round

2. Size : (0.5~0.7) X (5.0~
8.0)u

3. Motility : Gliding

4. Gram stain : Negative

5. Microcyst : Spherical

B. Cultural characteristics

1. Agar slant : White
2. Broth : Pellicle
3. Filter paper : No degradation
4. Optimum temp. 1 30°C
5. Colony
a) Form : Circular
b) Elevztion : Concave
¢) Margin : Lobate

Table 2. Physiological Characteristics of the
Isolated Microorganism. -

1. Starch hydrolysis —+
2. Nitrate reduction -
3. Indole -
4. Gelatin liquefaction +
5. NH3 -+
6. M.R. test +
7. Voges—Proskauer test +
8. H,S +
9. Litmus milk acid
10. Catalase +
11. Urease +
14. Acid from carbohydrate
Glucose - Fructose +
Maltose + Lactose +
Sucrose +
15. Carbohydrate assimilation
Glucose + Galactose +
Arabinose <+ Maltose +
Cellobiose -+ Dextrin +
Fructose -+ Mannose +
Lactose + Sucrose +
Raffinose  + Starch +
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Fig.3. Effect of Temperature on the Mixed
Culture.
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Fig. 4. Differential Count of Cellulomonas sp.
and Sporocytophaga sp. during Mixed
Culture in CM-Cellulose Medium.

x—x : Cellulomonas sp.
o—o : Sporocytophaga sp.
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Fig.5. Effect of Filter Paper Degradation by

Cellulomonas sp. and Sporocytophaga
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b: Growth was determined by visual observation
of cloudness from duplicated tube of each
treatment.

¢: Water soluble vitamins
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Fig.7 Chromatograph of Amino Acid of the Cell Protein.

1. Lys 2. His 3. NH; 4. Arg 5. Asp 6

. The 7. Ser 8. Glu 9. Pro 10. Gly 11. Ala 12.

Cys 13. Val 14. Met 15. Ileu 16. Leu 17. Tyr 18. Phe



Table 4. Essential Amino acid Content of the
Cell Protein (grams of amino acid
per 100 grams of protein),

Amino acid Cellulomonas cell protein
Arginine 8.1
Histidine 2.3
Isoleucine 3.6
Lysine 5.0
Methionine 1.7
Phenylalanine 4.5
Tyrosine 2.7
Threonine 6.3
Valine 8.7
Leucine 8.5

%Cellulomonas sp. are grown on alkalitreated

rice straw.
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