Kor. J. Appl. Microbiol. Bioeng.
Vol 10, No. 1, 27--32, (1982)

KA suiiE el & kFE A BF AT

g
(A 15) EAKES 8 2 [FE

£ R ZHE BAE,
FFHe e SenAEATA
(1982d 1€ 20 +9)

Studies on Hydrogen Evolution by
Photosynthetic Bacteria

(Part 1) Isolation and Identification of the
Photosynthetic Bacteria

Moo Bae, Sung Woo Yang and Yung H. Kho
Applied Microbiology Laboratory,
Korea Advanced Institute of Science and Technology,
P.O. Box 131, Dongdaemun, Seoul, Korea
(Received January 20, 1982)

Abstract

Many microorganisms capable of hydrogen photoproduction were isolated from samples of mud flats of paddy
field collected in Seongnam area near Seoul. Among the 63 isolants, a strain K-13 was selected for the capability of
hydrogen evolution. As the results of examinations in physiological, morphological and cultural characteristics, the

strain K-13 was identified as Rhodopseudomonas gelatinosa.
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Table 1. Analytical Condition of Gas Chromato-
graph for Hydrogen Gas

Column Molecular sieve SA
(2m x 1/8 inch)
Detector Thermal conductive detector
Column temp. 80°C
Detector temp. 120°C
Filament temp. 290°C
Carrier gas Argon
Flow rate 20 ml/min.

Gas chromatograph Varian Model 3700
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Table 2. Medium Composition for Isolation of

Photosynthetic Non-Sulfur Bacteria

K,HPO, 2.0 (g
MgSO,*7H,0 0.2
NaCl 2.0
NaHCO, 5.0
(NH,).50, 2.0
Yeast ext. 0.1
Organic substrate* 25
Tap water il

pH (H,PO,) 7.0

* Lactate, malate, succinate
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Table 3. Basal Medium for Hydrogen Evolution

NgSO,+7H,0 200 (mg)
CaCl,-2H,0 75
FeSO,+7H,0 12
EDTA 20
K.HPO, 900
KH,PO, 600
Trace elements soln* 1 ml
Lactate 30 mM
Glutamate 7 mM
Yeast ext. 300 mg
Distilled water 1

pH (NaOH) 6.8

* MnSO,#4H,0 2.1 g H,BO, 2.8 g Cu(NO,),*3H.0 40 mg,
ZnSO,#7H,0 40 mg, Na;Mo0,#2H,0 750 mg, H,0 11
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Fig. 2. Isolation of H,; Producing Photosynthetic
Bacteria.
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(Table 4).

Table 4. Morphological Characteristics of the
Selected Strain K-13.

=3 [e)
EHE Z3

Size 0.4—0.5x1.2—-25um
Shape rod

Gram staining negative

Motility motile

Spore formation negative
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Table 5. Cultural and Physiological Characteri-

stics of the Selection Strain K-13.

Growth
anaerobic, light +
anaerobic, dark +
aerobic, light +
aerobic, dark +
Pigment
anaerobic, light purple red
anaerobic, dark pale red
aerobic, light none
aerobic, dark none

Bacteriochlorophyll of a (866,806,590 nm)

living cells
Celatine liquefaction positive
Casein utilization negative
Starch hydrolysis negative
Catalase positive
Hydrogenase positive
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Table 6. Effect of Vitamins and Yeast ext. on the
Growth of the Selected Strain K-13.

N . Cell growth
Vitamin Concentration (0.915.“0)
Control (Vitamin free) 0.06
Biotin 10 ug/l 0.07
p-Aminobenzoic acid 200 ug/l 0.05

(pABA)
Thiamine 1 mg/l 0.07
Vitamin B, 300 ug! 0.11
Yeast ext. 300 mg/l 0.94
pABA 4 Biotin 0.05
Thiamine + Biotin 0.58
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Table 7. Utilization of Reduced Sulfur
pounds by the Selected Strain K-13.
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Sulfur compound Concentration  Cell growth
(%) {O.D.ss0)
Control (no sulfur) 0 0.56
Thiosulfate 0.05 0.06
Thioghycolate 0.05 0.06
Sulfide 0.02 0.04




Table 8. Utilization of Electron Donors and
Organic Compounds by the Selected
Strain K.13 for Comparison with
Rhodopseudomonas gelatinosa.

Selected
strain K-13

Carbon or
electron donor

Rhodopseudomonas
gelatinosa

Control (no carbon)
Acetate
Arginine

o o 4+ ©

Aspartate

+ 4+ o+ o+

Benzoate
Citrate
Ethanol
Formate

+ + +

Fructose

Fumarate

Gluconate
Glucose

o+ © + oK + +

Glutamate

Glycerol
Latate
Leucine

Malate

H o+ + + + + + +

Malonate
Mannitol
Methanol
Propionate

+ B B

Pyruvate
Sorbitol

Succinate

H + © + H H H © + © +

+ +

Tartarate
Sulfide (0.02)
Thiosulfate (0.05) - -

Unless otherwise stated substrates were added to a concentration
of 0.1% (wv).

Acids were added as sodium salts
+: good growth +: scant or no growth — no growth 0: not tested
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