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ABSTRACT: As a part of investigation on effective accumulation of cadmium in yeast cells, effect of
surfactant was studied on intracellular accumulation of cadmium in extremely cadmium-tolerant yeast,
Hansenula anomala B-7. Cadmium accumulation was enhanced up to approximately 40% by the addi-
tion of non-ionic surfactant, Triton X-100-and its optimal concentration was found to be 0.1-0.2%.
Furthermore, optimum conditions for intracellular accumulation of cadmium were at 40 °C and initial
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PH 6.0 for 48 hours under shaking culture.
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Table 1. Composition of Basal Medium.

Glucose 10g
Peptone 10g
Yeast extract 5g
NaCl 1lg
MgS0,-7H,0 03g
KH,PO, 0lg
K,HPO, 0.1g
Deionized water 1,000 m/
pH 6.0
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Table 2. Operating Conditions of Atomic Absorption

Spectrophotometer.

Lamp current 5 mA

Wave length 2,288 A

Slit width 38A

Burner height 4 mm

Acethylene 4.0 //min

Air 4.0 !/min
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Table 3. Effect of Surfactants on Intracellutar Accumulation of Cadmium.

Growth Intracellular accumulation of cadmium
Surfactant . ]
® Total cadmium (mg) Total cadmium/growth

None 0.3706 4.16 (100)* 11.23 (100)*
Tween 80 0.3458 3.89 ( 94) 11.25 (100)
Triton X-100 0.5207 5.78 (139) 11.10 ( 99)
CTAB** 0.0225 0.03( 1) 1.33( 12)
Aerosol OT 0.1126 4.21 (101) 37.39 (333)
Silicone KM-70 0.6217 3.01( 72) 4.84 ( 43)

*; Relative values in parentheses.
**. Cetyltrimethylammonium bromide.

Hansenula anomala B-7 was grown in 100 m!/ of the basal medium containing 100 ppm of cadmium and 0.2% of various

surfactants with shaking at 30°C for 24 hours.
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Fig. 1. Effect of Triton X-100 Concentration on In-
tracellular Accumulation of Cadmium.
The yeast was inoculated to the basal medium
containing 100 ppm of cadmium and increasing
concentrations of Triton X-100, and cultivated at
30°C for 24 hours on reciprocal shaker.
(-0-); Growth, (-e-); total cadmium.
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Fig. 2. Effect of Initial pH on Intracellular Accumulation

of Cadmium.

The yeast was grown into the same conditions as
those described in the Table 5 with shaking at
different pH.

(-0-); Growth, (-e-); relative accumulation of
cadmium.
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Table 4. Effect of Culture Temperature on Intracellular Accumulation of Cadmium.

intracellular accumulation of cadmium

Culture temp. Growth
°C) ® Total cadmium (mg) Total cadmium/growth
20 0.3604 0.24 (100)* 0.66 (100)*
30 0.4372 0.76 (317) 1.74 (263)
40 0.2130 0.91 (379) 4.27 (647)

*; Relative values in parentheses.

Cultivation of the yeast was carried out into the basal medium containing 100 ppm of cadmium and 0.2% of Triton X-100
with shaking at the different temperature as indicated in the Table for 24 hours.
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Table 5. Effect of Shaking on Intracellular Accumulation of Cadmium.

Culture time Growth (g) Total cadmium (mg)
Condition 24 hr. 48 hr. 24 hr. 48 hr.
Static 0.100 (100)* 0.125 (100)* 0.505 (100)* 0.745 (100)*
Shaking 0.475 (475) 0:425 (340) 0.950 (188) 1.050 (141)

*; Relative values in parentheses.

The yeast was grown into the basal medium containing 100 ppm of cadmium and 0.2% of Triton X-100 at 30°C for 24
hours with static or shaking.

Table 6. Effect of Zinc on Intraceliular Accumulation of Cadmium.

Concn. Growth Intracellular accumulation of cadmium
(mM) ® Total cadmium (mg) Total cadmium/growth
0.00 0.6449 0.72 (100)* 1.12 (100)*
0.25 0.6438 0.78 (108) 1.21 (108)
0.50 0.4935 0.97 (135) 1.96 (175)
1.00 0.2254 0.90 (125) 3.99 (356)
2.00 0.1409 0.15( 21) 1.06 ( 95)

*; Relative values in parentheses.
The yeast was grown into the basal medium containing 100 ppm and 0.2% of Triton X-100 at the various concentrations

of zinc at 30°C for 24 hours with shaking.
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Fig. 3. Time Course of Growth and Intracellular Ac-
cumulation of Cadmium.
Condition of cultivation was carried out the same
as those described in Table 5 with shaking.
(-0); Growth, (-e-); total cadmium.
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