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Effect of Amino Acid Solution for Cell Growth and MPS Activity of Mineral Phoslphate Microorganisms.
Jin-Woo Lee, Youn-Ju Jung, Si-Lim Choi, Jae-Hoon Kim, Ju-Soon Yoo, Young—Gll Kim' and Yong-Lark Choi*.

Department of Biotechnology, Dong-A University, Busan 604-714, Korea, "Faculty of Food Science, Dong-A
University, Busan 604-714, Korea — Phosphate-solubilizing activities of the two strains (Burkholderia sp.
DA23 and Kiebsiella sp. DA71-1) against tri-calcium phosphate and hydroxyapatite were quantitatively
determined. Two strains were found to solubilize two types of insoluble phosphate different amounts
of amino acid solutions in liquid culture. MPS ability of the strains was increased with concentration
of amino acid addition. The optimal solubilization condition of insoluble phosphate in sucrose minimal
medium were 0.1% amino acid solution, respectively. The efficiency of amino acid addition was no
difference between the two types of insoluble phosphate, tri-calcium phosphate and hydroxyapatite.

Key words — MPS, amino acid solution, Burkholderia sp., Klebsiella sp.
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Table 1. A basis properties of matter in animality of complex
Amino acid solution

composition and relativie ratio

relative ratio (%)

Amino acids —
composition (%)

Asp 2.644 10.87
Thr 1.723 7.10
Ser 3.410 14.01
Glu 3175 13.03
Pro 1.802 7.40
Gly 2176 8.95
Ala 1.302 5.36
Cys 0.358 1.46
Val 1.645 6.76
Met 0.343 1.40
Ile 0.577 2.38
Leu 0.694 2.86
Tyr 0.405 1.67
Phe 0.967 3.96
Lys 0.624 2.56
His 0.288 1.19
Arg 2199 9.04
total 24.332 100.00

total nitrogen 6.80%

pH 5.00

solidity more than 45%

g3l cell density2 w0l AL A8 4+ AUTHFig 1).
DA711 §39) A& ofnlieito] 2R 2SS M{o] A4

2.5

OD 600 nm

0.5

0 1 1 1 1 i 1 L 1
0 4 8 12 16 20 24 28 32 36 40
Incubation time (hr)

Fig. 1. Effect by addition of insoluble phosphate and concen-
trations of various amino acid solution in cultural
broth of Burkholderia sp. DA23 Effect of add to amino
acid mixture on growth curve of Burkholderia sp. DA23.
The strain was aerobically grown at 37C (pH 6.0) in
basal broth medium containing 0.05% and 0.1% amino
acids solution for 40 hr. @: 0.1% amino acid, a: 0.05%
amino acid, l: no amino acid.
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Fig. 2. Effect of add to amino acid mixture on growth curve

of Klebsiella sp. DA71-1.

The bacterial strain was aerobically grown at 37°C (pH
6.0) in basal broth medium (pH 6.0) containing 0.05%
and 0.1% amino acids solution for 40 hr, respectively.
@: 0.1% amino acid, A: 0.05% amino acid, i no
amino acid.
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g. 3. Solubilization activity of tri-calcium phosphate and
changes of pH values during the cultivation of
Burkholderia sp. DA23 various concentration amino
acid solution with time course. Burkholderia sp. DA23
was cultured in sucrose minimal medium containing
0.5% tri-calcium phosphate.

O: no amino acid, @: 0.01% amino acid, A: 0.05%
amino acid, l: 0.1% amino acid. (a) pH value, (b)
free phosphate concentration.

o] obr|i At A7t A7 A 7183k v FFH &
X A3 (Fig. 4), tricalcium phosphateE 7|82 AL&39&
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Fig. 4. Solubilization activity of hydroxyapatite and changes of
pH values during the cultivation of Burkholderia sp.
DA23 various concentration amino acid solution with
time courses. Burkholderia sp. DA23 was cultured in
sucrose minimal medium containing 0.5% hyroxyapatite.
{O: no amino acid, @: 0.01% amino acid, A: 0.05%
amino acid, ll: 0.1% amino acid. (a) pH value, (b) free
phosphate concentration.
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g. 5. Solubilization activity of tri-calcium phosphate and pH
values during the cultivation of Klebsiella sp. DA71-1
with various concentration amino acid solution with
time courses. Klebsiella sp. DA71-1 was cultured in
sucrose minimal medium containing 0.5% ftri-calcium
phosphate.

(O: no amino acid, @: 0.01% amino acid, A: 0.05%
amino acid, ll: 0.1% amino acid. (a) pH value, (b) free
phosphate concentration.
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Fig. 6. Solubilization activity of hydroxyapatite and pH values
during the cultivation of Kiebsiella sp. DA71-1 with
various concentration amino acid solution with time
courses. Klebsiella sp. DA71-1 was cultured in sucrose
minimal medium containing 0.5% hydroxyapatite.
(O: no amino acid, @: 0.01% amino acid, A: 0.05%
amino acid, I 0.1% amino acid. (a) pH value, (b) free
phosphate concentration.
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broth of Burkholderia sp. DA23.
W Tri-calcium phosphate, []: Hydroxyapatite.
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