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Effect of Triton X-100 on Intracellular Accumulation of Cadmium in
’ Hansenula anomala
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*Department of Food Technology, Taegu Technical Junior College, Taegu, Korea

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

pH 6.0 for 48 hours under shaking culture.

KEY WORDS ] Cd?+ Accumulation in 4. anomala, Triton X-100 effect.

&Y
in
o
rl

27k FEtozA
rElo] AbEE{mE olodg 4}
Sk T He mE g, oloimtax|edg
B me g Sol 2coisle] =W (g% o,
1977 . Dreibach, 1980 ; 48 1, 1978), itai-itai
el fdles Je) el ook (AAR, EAE,
1968),

ga=u: Al whle s AR g
A= Thedol WAL 7e Zow g g
AAE] AEE 0188 AFv) wid-Eole (Hor-
itsu 5, 1974, 1979 ; Oda and Minami,
1978 ; Kim and Lee, 1976 ; Park and Choi,
19790 Yu, 1979), 7h=Boll Aigh 2ls4do] 714

of]

[e]
=3

o]

110

HAE Felh oele Ao odejxl waldz
3l Euglena (Nakano %, 1978), &Z}o] (Tach-
bana and Kawno, 1971), & % (Norris and
Kelly, 1977 Heldwein 5, 1976) Sof cha)+]

=3 A Bwoh 9)S #olr}, {9y gw
Hdez ¢ Adfo T ghpMatol 58t 4

X
T

=2
=

o,
3
—_
z
5
ad
job]
3
a
=~
@,
=
Jomd
0o
-3
)
N
Y
I
{
=
N

ju i .
TR o

= Aol 7h5d 18 = BuAFE B-7S Re
st Hansenula anomala B-72. %4413 (Yu
5, 1986) Tl 7l g 2k
1981) 5% o|v| ®.wd vl 9},

T Huelre % A=E WAHER  Han

senula anomala B-7& thite g F wjoki] 4

= 2] =

(Yu and Song,




- Vol. 25, 1987

W AR 35S $AAA] A% pos A
3

OO[U

RBYATL ol G3e wlAelehs sl
Aol AUBAAG Hobsled wloka A,

Triton X-100¢] 7t=8-2} Al %28 Zx3)
D}{_ ;\]_,do] ;gLo 5]040u§ =2 73_4_3_ 115]_1

A} gt
ME o gy

z F

AR (Yu 5, 1986)ol4 H2] - £43 7l=g
WA E % Hansenula anomala B-7% A3+
o},

G
FAIgFe] wloke 500m/ elEetA A Table
17 728 z=Ae 7128z 100miE ¥ 1lkg/

em?, 1587 23457] AR F, st B4
S AHZF, 30CoNA =ekslok (120 strocks/min.
amplitude 4 cm)3tict,

Fh= 8 Ayl Agods w & AF, d7 &
b= 8 &8 (10, 000 ppm CA2 ) AHEste] U4
g Fteg FRIL EHES FoH R st ¥
Algtg wokstalct,

MSE &X

o Ass Felokl-g 3,000xg, 1087 4
A 22 (Backman, Model J2-21)3lx ZFHT2
33 AH 3, =ohdel o] 105CelA 4847
AZAA AZRTAE (g) o2 Ve,

FlEge| Het

AW B2 2ol st AH 5l
AAEA o2 Aeksiolct (ARSI {bEE, R

r{

A A
]

Table 1. Composition of Basal Medium.

Glucose 10g
Peptone 10g
Yeast extract 5g
NaCl lg
MgS0,-7H,0 03¢g
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
X ER, 1973 BN 5, 1979, BFR {L# g,
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Table 3. Effect of Surfactants on Intracellular Accumulation of Cadmium.

Growth Intracellular accumulation of cadmium
Surfactant X
(® 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. 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.

Culture temp. Growth intracellular accumulation of cadmium
°0) ®) 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.



114 Yy, Park and Song KOR. JOUR. MICROBIOL

Table 5. Effect of Shaking on Intraceliular 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 Intracelluiar 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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