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ABSTRACT

By the successive enrichment culture, more than 250 methanol-utilizing bacteria
were isolated from various samples such as soil, waste water and sewage.

Two strains of which were selected and tentatively identified as Acinetobacter
sp. and Pseudomonas sp.

Experiments were carried out to determine the growth conditions for the higher
biomass yield and to demonstrate the difference in protein composition dependent
upon carbon sources of these two species. The results were as follows;

1. The optimum pH was determined as 8 in the both species. The optimum
temperature in Acinetobacter sp. was 25°~30°C and Psewdomonas sp. was 30—
35°C. The optimum initial concentration of methanol was determined as 1~2% in
Acinetobacter sp. and 2~3% in Psexdomonas sp.

2. The optimum concentrations of nitrogen source, micro-elements, and vitamins
such as biotin and thiamine-HCI in Acinetodacter sp. were 1g (NH,),SO,, 1~3mg
Mnt*, dmg Fe**, 10pg biotin, and 100ug thiamine-HCI per liter medium. In the
Pseudomonas sp., 2g (NH.),SO, lmg Mn**, trace amounts of Fe**, 5ug biotin and
100pg thiamine HCI per liter were effective. Maximum biomass yield was 2.5g/1 in
Acinetobacter sp. and 4.8g/! in Psexdomonas sp.

3. Protein composition of the two strains exhibited that alkali-labile protein was
higher than alkali-stable protein. In Psesdomonas sp., the contents of acid soluble
fraction and alkali-stable protein of the cells grown in the methanol medium were
higher than in sucrose medium. On the other hand, in Acinetobacter sp., alkalilabile
protein of the cells grown in sucrose medium was higher than in methanol medium.
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Table 2. Growth rate of selected methylotroph

oD
Strain No.

540nm 660nm Source
65 0.91 0.67 2 3 n
80 0.85 0.63 D Y
94 0.89 0.67 A A oA
121 0.85 0.59 A sk oA
161 0.94 0.72 A A A
172 0.95 0.64 B A A o4

Table 3. Comparison of growth rate and pigment production of two isolates
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161 0.94 0.72 A A 3 White, Yellow,
Pinkish white
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Table 4. Morphological characteristics of two strains

Acinetobacter sp. (18)

Pseudomonas sp. (161)

Source
Shape of the Cell
Size of the Cell

Soil(Rice field)
Oval or Rod
Oval(0. 8~1.0) X (1. 0~1.2) ym

Waste Water
Rod
(0.8~1.2) X (3.0~3.5)um

Rod(1.0~1.2) X (2.8~3.0)um

Pigment of Colony Orange
Motility -
Flagella None

Gram reaction
Growth on 45°C

Pinkish white
+
Polar
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Fig. 1. Electron micrograph of Acinetobacter
sp. (x10,000) (left) Colony forma-
tion of Acinetobacter sp. (upper
right) Oval type of Acinetobacter sp.
(lower right) Rod type of Acineto-
bacter sp.

Fig. 2. Electron micrograph of Pseudomonas
sp. (x10, 000)
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Table 5. Optimum condition for growth of two strains

Acinetobacter sp. Pseudomonas sp.

Culture time (day) 4~3 2~3

pH 8 8
Temperature (°C) 25~30 30~35
Initial methanol Concentration 1~2% 2~3%
(NH,),S0, Conc. 0.1% 0.2%
Biotine (ug/!) 5~10 5
Thiamine (ug/!) 50~100 100~200
Fet* (mg/!) 4~5 trace
Mn*+ (mg/!) 1~3 1

X T4 o2 Pseudomonas sp. 2
batch culturee] 1o A <] 4.8g//e] A =k

(uM/mg ) [ acié soluble
o 5] =0 Aolgl & & o odd:.u ne?
& dds T2 Aozt & 4 ik 4ol ok Alkali- labile .
okel glol A = batch cultures] ¥|# ¥ % M Akd-stable

3 o4 £4¢ A& 4+ Yomz wet

of FF% Abgstel ddujole Wokd W ° g
A Ee FATEE 4E + Yooty 4 . g

- o) A z
Z ek, MBS M-Ac S-Ps. Sc.

7. Etafol o Eluiy g3ko] it
B4 g 2e)ste] wokglt FHE Byt Fig 14. Changes in amounts of ninhydrin
. . . reactive substances in each fraction
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sp. 2] f2|e}n] =23} alkali-stable protein A Robx wleltEwiz oA wokg Ao o
2 e FaR2E BAYoR AL 32 Zrashe o},

&S| 2
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€ oz 3 2ol wHE DdA 249 sto]A 5S¢ A4 ¥ male ohgat P AAE g},

1. Acinetobacter sp. 2] # 3 F3 &84 9% W *A7, HAAex, pHE 32 4~59, 25~,30°Cy
8o}l on], Pseudomonas sp. = 77 2~3d, 30~.35°C 1l 8o} o},

ER 27 we-gY) AT E  Acinetobacter sp.= 1~2%o|v], Pseudomonas sp. = 2~3%0)
=t
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