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Klebsiella sp. DA 71-12| £2|2} J|23IEM

Isolation and Characteristic of the Phosphate Solubilizing Bacteria Klebsiella sp. DA 71-1. Chin-Woo
Lee, Youn-Ju Jung, Kyung-Ah Lee, Si-Lim Choi, Young-GII Kim' and Yong-Lark Choi*. Department
of Biotechnology, Dong-A Liniversity, Busan 604-714, Kores, "Faculty of Food Science, Dong-A University,
Busan 604-714, Korea — To develop high effiency biofertilizer, a bacterium having ability to solubilize
inorganic phosphate was isolated from cultivated soils, using a sucrose minimal agar-hydroxyapatite
medium. The strain was identified as Klebsiella sp. DA71-1, based on the physiological and biochemical
properties. The activity of solubilizing inorganic phosphate of Kiebsiella sp. DA71-1 against three types
of insoluble phosphate such as tri-calcium phosphate, aluminium phosphate, hydroxyapatite were
quantitatively determined. The results indicated that the strain solubilized hydroxyapatite. The MPS
(mineral phosphate solubilizing) conditions of Klebsiella sp. DA71-1, were measured to determine the
optimal conditions. The optimal temperature and initial pH to solubilize insoluble phosphate in
sucrose minimal medium were 30C and pH 6.0, respectively.
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Table 1. Biochemical and physiological characteristics of the
isolated Kiebsiella sp. DA71-1

Kiebsiella sp. DA 71-1

Characteristics

Gram strain -
Shape short rods
D-glucose +
L-arabinose
D-ribose
D-sucrose
Maltose
D-sorbitol -
2-ketogluconate
Histidine

Alanine

N-acetyl glucosamine
DL-lactate ’ -
3-hydroxy-benzonate -
Rhamonse
3-hydroxybutyrate
L-alanine

Sucrose

Inositol
5-ketogluconate
L-proline
Suberate -
Glycogen
Malonate

+ + + 4+

1 +

+ 0 4+ 4+ 4 +

+
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Fig. 1. Scanning electron photographs of the isolated strain
Klebsiella sp. DA71-1 (x15,000).
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Fig. 2. Changes of free phosphate concentrationsand changes of pH values during the cultivation of Kiebsiella sp. DA71-1 at various
insoluble phosphate with time courses. Klebsiella sp. DA71-1 was cultured in sucrose minimal medium containing 0.5%

insoluble phosphate at 30C.

W : tri-calcium phosphate, A : aluminium phosphate, @ : hydroxyapatite.

(a) pH value, (b) free phosphate concentration.
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Fig. 3. Changes of free phosphate concentrations and changes of pH values during the cultivation of Kiebsiella sp. DA71-1 at
various temperature with time courses. Klebsiella sp. DA71-1 was cultured in sucrose minimal medium containing 0.5%

Hydroxyapatite.
®: 26T, m: 30T, a: 37C.
(@) pH value (b) free phosphate concentration.
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Fig. 4. Changes of free phosphate concentrations and changes of pH values during the cultivation of Klebsiella sp. DA71-1 at
various initial pHs with time courses. Klebsiella sp. DA71-1 was cultured in sucrose minimal medium containing 0.5%

Hydroxyapatite at 30°C.

@ : initial pH 5.0, B: initial pH 6.0, A : initial pH 7.0.

(a) pH value, (b) free phosphate concentration.
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Fig. 5. Changes of free phosphate concentrations and changes of pH during the cultivation of Kiebsiellz sp. DA71-1 at various
carborn source with time courses. Klebsiella sp DA71-1 was cultured in sucrose minimal medium containing 0.5%

Hydroxyapatite at 30C.
@ : glucose, W : sucrose, O: maltose, [J: fructose.
(a) pH value, (b) free phosphate concentration.
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Fig. 6. Changes of free phosphate concentrations and changes of pH values during the cultivation of Klebsiella sp. DA71-1 at
various initial glucose concentrations with time courses. Klebsiella sp.DA71-1 was cultured in sucrose minimal medium

containing 0.5% Hydroxyapatite at 30°C.
@®: glucose 1%, W: glucose 3%, A: glucose 5%.
(a) pH value, (b) free phosphate concentration.
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