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Table 1. ALA production of photosynthetic bacteria isolated in the
synthetic medium

ALA (mg/L)
Addition of LA at initial Addition of LA at mid-

Strains

log phase dle log phase
5 days 5 days 5 days 5 days
NUP 3.2 5.3 6.2 11
NO-34 3.0 5.7 13 18
KK-16 5.8 8.2 5.1 0.5
KK-14 3.1 6.0 0.1 6.0
NDR 2.2 5.9 0 2.8
DY-6 4.6 4.9 1.4 7.3
DY-32 3.8 5.0 1.0 0.6
DY-31 13 8.1 7.2 44
DY-27 0 5.9 2.7 14
KK-10 4.6 11 19 21
HY-5 0.9 12 34 7.6
DY-33 6.0 11 0 8.0
JG-1 0.5 6.2 3.0 10
HAP 9.3 10 0.7 13
B-2 5.3 8.0 0 8.1
JU-2 5.1 9.0 4.6 44
J-3 8.8 11 3.7 14
DY-7 14 13 2.6 8.4
DY-5 5.3 0.8 7.6 20
NO-24 1.3 9.7 0.4 12
DY-9 1.9 5.4 5.0 20

LA was added with a concentration of 10 mM.
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Fig. 1. Scanning electron micrograph of the isolated strain KK-10
(bar : 1 um).

Table 2. Cultural and physiological characteristics of the selected
strain KK-10

Stain KK-10 Rhodobacter
Growth capsulatus
anaerobic, light + +
anaerobic, dark + +
aerobic, light + +
aerobic, dark + +
Pigment
anaerobic. light purple red purple red
anaerf)blc, dark pale brown pale brown
aerobic, light pale red pale red
aerobic, dark pale brown pale brown

Bacteriochlorophyll
of living cells

Gelatin liquefaction -
Starch utilization - B

a (866, 806, 590 nm) a (866, 806, 590 nm)

Catalase activity + +
Hydrogen sulfide + +
formation

Casein utilization - R
Nitrate reduction - _
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Table 3. Utilization of electron donors and organic compounds by
the selected strain KK-10

Carbon source or

2 Stain KK-10 Rhodobacter capsulatus
electron donors
Arginine + NT
Citrate + +
Fructose + +
Glucose + +
Glycerol + -
Sorbitol + +
Tartarate + -
Methanol + -
Mannitol + +
Formate + +
Ethanol + +
Benzoate - -
Lactate + +
Pyruvate + +
Acetate + +
Butyrate + +
Malate + +
Succinate + +
Propionate + +
Sulfur - -

» Substrate were added with a concentration of 0.1% (w/v)
+, Growth; *, Substrate utilized to a some degree; -, No growth;
NT, Not tested.
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Fig. 2. Effects of LA addition time on cell growth and ALA pro-
duction by Rhodobacter capsulatus KK-10.
Cultivation was anaerobically carried out at 30°C under 3,500 lux.
Arrow indicates the addition time of 10 mM LA.
A, No addition; B, LA addition at beginning of culture; C, LA ad-
dition at middle log phase; D, LA addition at late log phase.
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Fig. 3. Effect of LA concentration on cell growth and ALA pro-
duction by Rhodobacter capsulatus KK-10.

LA with various concentrations (A, 10mM; B, 15 mM; C, 25 mM;
D, 50 mM) was added into the culture broth at middle log phase.
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Table 4. Addition effects of glycine and succinate on growth and
ALA production by Rhodobacter capsulatus KK-10

Glycine Succinate ___ Growth(Assom) ALA(mg/L)
(mM) (mM) 5 days 7 days 5 days 7 days

0 0 1.97 2.11 21.6 317
0 10 2.07 2.29 30.8 44.6
0 30 2.08 2.26 48.5 61.7
0 60 1.97 2.25 39.5 45.5
10 0 1.66 1.83 30.5 34.2
10 10 1.69 2.08 52.3 66.5
10 30 1.58 1.88 57.6 65.9
30 0 1.38 1.73 29.6 45.5
30 10 1.35 1.70 55.3 70.4
30 30 1.33 1.67 69.2 73.0
60 0 1.33 1.27 24.5 38.0
60 10 1.32 1.03 34.5 36.0
60 30 1.33 1.07 37.8 35.4

Levulinic acid was added at the middle log phase.
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Fig. 4. Effects of serial addition of LA and supplementation of gly-
cine and succinate on cell growth, ALA production and ALAS ac-
tivity by Rhodobacter capsulatus KK-10.

Arrow indicates the addition time of 15 mM LA.

A, No addition of LA, glycine and succinate; B, No addition of gly-
cine and succinate; C, Supplementation of 30 mM glycine; D, Sup-
plementation of 30 mM succinate; E, Combined supplementation
of 30 mM glycine and 30 mM succinate.
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Isolation and Some Cultural Characteristics of 8-Aminolevulinic Acid - Producing Photosynthetic

Bacteria
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Abstract : Screening, Identification and some cultural characteristics of ALA(8-aminolevulinic acid)-producing
photosynthetic bacteria were carried out for the optimal production of ALA, one of the bioherbicides. Among
photosynthetic bacteria isolated from soil, marsh, pond, ¢fc., KK-10 was the best producer of ALA and iden-
tified to be Rhodobacter capsulatus belonging to a typical group of nonsulfur purple bacteria. By addition of 15
mM LA (levulinic acid), an inhibitor of ALA dehydrase in cyclic tetrapyrrole biosynthesis, into culture broth
at middle log phase of cell growths, ALA production was considerably increased to about 20-fold (28 mg/l).
The combined supplementation of glycine and succinate, each with a concentration of 30 mM also enhanced
production of ALA and activity of ALA synthase to about 50-fold (73 mg/l) and 2-fold, respectively. The iso-
lated strain was able to produce upto 80 mg// under the cultural condition optimized by addition 15 mM LA
mto the synthetic medium at four different points starting middle log phase.
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