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Abstract

A strain of Enterobacter cloacae isolated from soil showed the evidence of growth in medium contain-

ing 1,500 ppm of Cd** though its growth was inhibited at high cadmium concentrations. This strain

accumulated 599% of cadmium into the cells during incubation in medium containing 0.5 ppm of cadmium

and its uptake was nearly proportional to the dry weight of cells, the average being 7.8 mg cadmium

per g dry cells. It was also found that 60-709% of cadmium accumulated in cells were distributed in the

-cell wall fraction.
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peptone 10 g, yeast extract 5 g, NaCl 5g, Cd(NO3),
0.42 g (Cd*+ 3 F 5% 200 ppm), ZF< 1,000 ml
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Table 1. Cadmium tolerance of 142 isolated

microorganisms

Cd** concn. in
medium (ppm)

Number of grown
isolates

200 142
500 &3
750 43
1, 000 33
1,250 16
1,500 8

The isolates were inoculated to the liquid media
containing increasing concentrations of cadmium
and incubated for 5 days at 37°C. The number
of isolates which showed the evidence of growth
was counted.
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Table 2. Morphological and cultural characteristics

of the isolated microorganism

A. Morphological characters
4

1. Gram stain : negative

2. Shape and size : short rod, 0.6 by 1.9xm
3. Motility : motile

4. Flagella : peritrichous

5. Endospore: : not produced

6. Growth : aerobic

7. Acid fast stain : negative

B. Cultural characters
1. Agar plate

a) Form : punctiform

b) Elevation : raised

¢) Margin : lobate
2. Agar stroke : echinulate
3. Agar stab : filiform
4. Nutrient broth : sediment
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Table 3. Physiological characteristics of the isola-

ted microorganism

1. Catalase: produced

2. Acid from Hugh and Leifson’s medium: aero-
bically and anaerobically

Nitrite from nitrate: produced
Voges—Proskauer: positive

Methyl red: negative

Starch: not hydrolyzed

Gelatin: slowly liquefied

Pectate: not decomposed

© 0N e O W

Filter paper: not digested

10. Citrate as a sole C source: utilized
11. Growth with KCN: growth

12. H,S from TSI agar: not produced
13. Urease: produced

14. Phenylalanine deaminase: not produced
15. Lysine decarboxylase: not produced
16. Ornithine decarboxylase: produced
17. Arginine dihydrolase: produced
18. Indole: not produced

19. Gas from glycerol: not produced
20. Gas from inositol: not produced
21. Acid from carbohydrates

Arabinose: + Mannitol: +

Fructose : + Sorbitol @ +
Glucose : + Starch ¢ —
Inositel : + Sucrose : +
Lactose : + Trehalose: +
Maltose : + Xvlose +
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Fig. 1. Growth of the isolated Enterobacter
cloacae in cadmium-containing media

at 30°C
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Fig. 2. Rate of cadmium uptake by the isolated
Enterobacter cloacae as grown in cadmium
—containing media at 30°C
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Fig. 3. Relationship between the dry weight of
cells and cadmium uptake in 24 hrs at
30°C from 0.99% saline solution contain-
ing 100 ppm of cadmium by the isolated
Enterobacter clcacae grown in a cadmium

-free medium
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Table 4. Distribution of cadmium in cells of the isolated Enterobacter cloacae

Relative amount

Bacterial cells Fraction* of Cd+* detected Dis"f}’;‘ tion
(mg) 0
Grown in medium containing
100 ppm Cd** for 3 days Whole cell 8.08
” ” Cell wall 5.07 62.7
" " Cytoplasm 3.01 37.3
Grown in Cd-free medium
and incubated in saline Whole cell 3.61
with 100 ppm Cd** for 1 day
” Cell wall 2.48 68.7
" Cytoplasm 1.13 31.3

*The culture of the organism was washed twice, disrupted by a ultrasonic vibrator and separated into
fractions of cell wall (precipitate) and cytoplasm (supernate) by centrifuging 20 minutes at 12, 000 X G.
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