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Solubilization of Insoluble Phosphates by Aspergillus sp. PS-104 Isolated from Soil

Sun-Chul Kang, and Seung-Yong Shin (Department of Biotechnology, Daegu University, Gyeongsan 712-714,
Korea)

ABSTRACT: Phosphate-solubilizing microorganisms were isolated from soil around Kyungnam and
Kyungbook regions using potato dextrose agar-calcium phosphate medium. A fungus with the greatest
phosphate-solubilizing activity was selected and identified to Aspergillus sp. PS-104, based on the mor-
phological characteristics of conidiophore and conidia; unbranching type of conidiophore, terminally swelling
of conidiophore and septate of mycelium, in malt extract agar and potato dextrose agar media. The optimum
temperature and initial pH to solubilize rock phosphate in potato dextrose broth-rock phesphate medium
were 30°C and pH 7.0, respectively. In these optimum conditions, phosphate-solubilizing activities of Aspergillus
sp. PS-104 against four types of insoluble phesphate, tricalcium phosphate, aluminium phosphate, hydroxyapatite
and rock phosphate, were quantitatively determined. As results, the maximum phosphate-solubilizing activity
was obtained with tricalcium-phosphate (1,900 ppm) while minimum activity was obtained with hydroxyapatite
(320 ppm). Futhermore, phosphate-solubilizing activity of Aspergillus sp. PS-104 was found higher when
treated with nitrates as compared to the ammonium salts as a nitrogen sources.
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Fig. 1. Phosphate solubilization by strain Aspergillus sp.
PS-104, as indicated by hallow formation around the
fungal growth, on PDA medium with 0.5% calcium
phosphate.

Table 1. Morphological characteristics of Aspergillus sp.
PS-104

Characteristics MEA (malt extract agar)
Colony color Dark black
Colony reverse color Yellowish white
Type of conidiophore- Unbranched

branching
Conidiophore Terminally swelling
Mycelium Septate
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Fig. 2. Changes of free phosphate concentrations
during the cultivation of Aspergillus sp. PS-104 at various
temperatures with time courses. Symbols denote O-O;
25C, @-@; 30C and V-V; 37T.
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Fig. 3. Changes of free phosphate concentrations during
the cultivation of Aspergillus sp. PS-104 at various initial
pHs with time courses. Symbols denote ¥-V¥; pH 6.0,
O-O; pH 6.5, V-V; pH 7.0 and @-@; pH 7.5.
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Fig. 4. Changes of free phosphate concentrations during the cultivation of Aspergillus sp. PS-104 in the PDB media
containing various insoluble-phosphates (A ; rock phosphate, B ; aluminium phosphate, C ; hydroxyapatite and D ;
tricalcium phosphate) and nitrogen sources with time courses.

O-O ; potassium nitrate, @-@ ; sodium nitrate, V-V; ammonium chloride, ¥-¥ ; ammonium sulfate. (J-0J ;

ammonium nitrate, [l-B ; control.
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Fig. 5. Changes of pH values during the cultivation of Aspergillus sp. PS-104 in the PDB media containing various
insoluble-phosphates (A ; rock phosphate, B ; aluminium phosphate, C ; hydroxyapatite and D ; tricalcium phosphate)

and nitrogen sources with time courses,

O-O ; potassium nitrate, @-@ ; sodium nitrate, V-V ; ammonium chloride, ¥-¥ ; ammonium sulfate. [J-[1 ;

ammonium nitrate, ll-l ; control.
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