gooooooooogwno o110

$51-58000180 20

Bull. Yamagata Univ., Agr. Sci.,, 18 10: 51-58. Feb. 2006

Trichosporon pullulans ZL7-4-2 0000000000
00000000 oooooooooon

ooo o o0'Wmo oo oo oo oo o o otf

Oo0oo0o™Mmoooo™mo oo oo o

DZI:I

Mpoooo0D0O0DOOO0000000000000% 000000000
goo170100 sOoO0O0O

Tolerance and Removal Ability of Trichosporon pullulans Z1.7-4-2
against High Concentration of Sulfuric Acid and Aluminum Ions
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Summary

Two strains of yeast, designated ZL7-4-1 and ZL7-4-2 isolated from the acidic wastewatef] pH 1.80of
disused Zao-mine could grow in the medium of pH 0.8 and were identified as Trichosporon pullulans. The
influence of aluminunt] Allions on Lthe growth and bioaccumulalion properlies of growing cells of T. pullu-
lans strain ZL7-1-2 was studied. The strain showed strong resistance to high concentratiord 200 mMOof Al
ions. The pH of Al containing mediunl] lower concentrations than 10 mM[shifted from 2.5 to neutral and
Al were almost accumulated in cells after cultivation of 5 days. The Al accumulation and the yeast growth
were dependent on the increases in the initial values of pH and Al concentration of medium. These results

suggest that this yeast can be utilized for bioremediation of strong acidic wastewater containing extremely

high concentration of Al ions.
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Table 1. Physiological characteristics of ZL7-41-1 and
ZL7-1-2 isolated from the wastewater of dis-

used Zao-mine.

[Fermentation : absent

Assimilation :

Glucose + D-Xylose +
Galactose + D-Ribose +
Sucrose + Mannitol +
Maltose + L-Rhamunose +
Lactose — myo-Inositol +
Melibiose + D-Glucuronate +
Melezitose + Erythritol +
Raffinose + +
Growth in the vitamin-free medium used
ammonium sulfate as the nitrogen source : +

Nitrate growth : +
Nitrite growth : +
Growth pH : 0.8-8.0
Growth at 30C : +

The medium containing 5.0 g glucose, 5.0 ¢] NH,[LSOy,
1.0g KH2POy4, 0.5g MgSO,0 7H20, 0.1g CaCls, 0.1¢g

NaCl in one liter of distilled water.
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Table 2. Changes in O. D., pH, Al concentration and viable cell number in the spent acidified YEPD mediun pH 2.50

after growing of strain ZL7-41-2 for 6 days.

AICL] mM[hdded

Al NO3OJ mM[Chdded

2.5 5.0 7.5 10.0 2.5 5.0 7.5 10.0
0.0 660nm0O 21.5 12.8 13.5 11.2 21.1 15.0 17.3 11.8
pH 7.00 8.00 7.20 7.28 6.67 7.22 7.20 7.03
Soluble Al 2.32 1.47 2.02 0.64 2.38 1.18 1.85 0.73
ionsd mMO
Viable cells 1.65 N. D. 7.13 N. D. 3.31 N. D. 6.61 N. D.

Olog CFU/mIO

N. D.: Not determined.
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Table 3. Al adsorption and Al incorporation into the cells of strain ZL7-1-2 grown on acidified YEPD mediuml] pH

2.50for 6 days.

AICIEl mM[hdded

Al NO3[E] mMUChdded

.5 7.5 2.5 7.5
Al adsorptionlD 2.7 22.1 1.0 27.2
O mg/g dry weight of cellsO
Yield of dry weight 0.73 0.83 0.60 0.98
0 g/100 mlO
Al contents of cells 1.97 18.17 2.39 13.09
0 mg/cells per 100 m10
Al contents of cells/ 29.2 91.8 35.5 61.6
Al added %0
Al incorporationzEI 2.1 27.2 2.8 13.8
0 mg/g dry weight of cells(
Yield of dry weight 0.75 0.83 0.68 0.83
0 g/100 mlOd
Al contents of cells 1.57 12.14 1.90 11.37
0 mg/cells per 100 mlO
Al contents of cells/ 23.3 60.0 28.1 56.1

Al added] %0

10, Cells were washed with disitilled water, and lyophilized.

20. Cells were washed with 10 mM citric acid solution, and lyophilized.

Micrographs of T. pullulans strain ZL7-1-2

cells grown in acidic medium of pH 2.5 contain-
ing 2.5mM Aland 7.5mM BOof AICl3, and
containing 2.5mM] Cland 7.5 mMI DOof Al
0 NOgz[} incubated for 5 days.
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