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Abstract

A purple non-sulfur photosynthetic bacteria which evolved molecular hydrogen efficiently from glu-
cose in the presence of low concentration of NH,;* under light illuminated anaerobic condition was isol-
ated from mud samples in Korea. This bacteria was identified on Rhodobacter sphaeroides K56 based on
the morphological, cultural and physiological characteristics.
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Table 1. Major characteristics of the selected
strain of photosynthetic bacteria Rhodobacter

4 A BIA AlTF Rhodobacter sphaeroides KS 56 ¥2] 551

Table 2. Effect of vitamins on the growth of

sphaeroides KS56

Morphology
size 1.0~1.25%1.25~1.50um
shape ovoid
flagella uni-polar flagella

mode of division

Growth and color
anaerobic, light

anaerobic, dark
aerobic, light
aerobic, dark

binary fission

good growth dark brown to
purple

poor growth colorless

good growth pale pink

good growth pale pink

Rhodobacter sphaeroides KS56

Vitamin Concentration Cell growth
(O.D. 660)
Biotin 20 ug /ml 0.61
p-Aminobenzoic acid 200 pg /ml 0.60
Pantothenic acid 200 ug /ml 0.68
Nicotinic acid 1 mg /ml 0.84
Thiamin 1 mg/ml 0.60
Control 0.57

3) Carotenoid =4
B #59] carotenoid 243& ¢7] S8 TLCA ¢

Gram staining negative gla] A8 & 23 EE bandE 2ol 7MAd G F
Motility positive oS ZARS HIR= Table 33 o =g
Gelatin liquefaction negative TS AR = Table 3% &t F€ car-
Starch hydrolysis positive otenoidi= spheroidene©]1.2.83 OH-spheroidenon}
Casein utilization negative demethylated spheroidene® H& =}, wetr] 2
Nitrate reduction positive = ekl - .
H.,S formation negative 39 carotenoid A A4 2+ ketocarotenoid pat-
Catalase positive hway? & zte Aog Jehst,
Hydrogenase positive
Bacteriochlorophyll a (376.5, 594.5, 805, 860nm) .
4) R718 % BX204H oj2H
Growth factor requirement negative B #3= TCA cycle?] 27FAAMIES §714HE8
Reduced sulfur compound olgste] AT + Ao T FHEE o18T &
utilization negative ] ) ] ) B
Hydrogen evolution positive Qllt}. Vitamin-free casamino acidolld Z43le
Acethylene reduction positive Ao 2 Ho} vitaming 8734 &3-S & F UAL
Table 3. Indentification of carotenoids of Rhodobacter sphaeroides KS56
Rf value Absorption maxima (nm) Content Identification
0.91 428.5 456 487 +-++ Spheroidene
0.38 454 488.5 512 + OH-Spheroidenone
0.33 433 487.5 558.5 + Demethylated spheroidene

Table 4. Photosynthetic electron donors and carbon sources utilized by Rhodobacter sphaeroides KS56

Carbon and electon donors Growth Carbon and electon donors Growth
Acetate + Sorbitol +
Citrate + Mannitol +
Fumalate + Starch +
Lactate + Casamino acid +
Malate + Yeast extract(100mg /1) -+
Malonate + Thiosulfate —
Propionate + Sulfate -
a-Ketoglutarate + Maleic acid -
Succinate + Benzoate -
Tartarate + Glycerol +
Gluconate + Ethanol -+
Fructose + Methanol +
Glucose + Propionate

Pyruvate +

Unless otherwise stated substrates were added to a concentration of 30mM each.

+ : Growth.

— : No growth., =+ : Scant or no growth.
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