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Abstract

A bacterial strain which showed a remarkable tolerance against cadmium was isolated from waste watet

and identified as a member of Staphylococcus aureus.

Heavy metal ions, at the concentration of 10 ppm and other than cadmium, inhibited at least by 30 per

cent of turbidometric growth of the organism. The organism exhibited a normal pattern of growth with

increasing concentration of cadmium up to 50 ppm. However, they were unable to grow in the concomitant

presence of cadmium. higher than 500 ppm.

In spite of the drastic growth inhibition of cadmium, the organism was able to grow even in the conce-

mitant presence of 500 ppm cadmium when it was previously cultivated for 15 hours with exposiag to 10

ppm cadmium or lead.
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Table 1. Namber of the viable cells in the
presence of different concentration of

cadmium.
Concentration
of Cd** <ppm) A B. C
0 . 100.0 100.0 100. 0
-5 ¢ 25.0 61.9 61.0
10 22.6 50.5 49.3
50 9.8 16.5 210, 2
100 0.3 . 1.6 1.2
500 N.D#* 0.9 0.8
1000 N.D. 0.5 0.3
Initial cell 8.4x10° 8.7x10°  5.9x10°

No. (cell/ml)

1) *Not detected

2) A 0.75, 2.38 and 0.36 ppm of cadmium was
detected from the waste water - A, B and C,
respectively. ,
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Table 2. Isolated bacteria and their ability to
grow and to accumulate cadmium.

Table 3. Inhibition of heavy metals on the
bacterial growth.

Turbidometric

Bacteria doublings/hr Content of Cd*t*
5hrs 10 hrs Cppm)
1 2.72 3.23 1, 566
2 2.62 3.23 1,504
3 2.48 2,33 1,091
4 1.68 1.09 1,167
5 2. 66 2.83 957
6 1.75 1.86 2,428
7 3.00 3.11 2,765
8 1.86 2.07 1,526
9 1. 86 1.82 1, 000
10 1.52 1. 60 1, 220
11 2.90 3.27 1,777
12 1.24 0.98 1,609

* Cadmium concentration was calculated on the
basis of dry cell weight.
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Metal Isolated bacteria E. coli

5 hrs 10 hrs 4 hrs 8 hrs
control 2.70 5.10 2.16 2.70
Cdz+ 2.58 5.14 0.83 2.40
Cr3t 1.50 3. 40 1. 46 2.22
Cuz* 1. 60 3.60 1.30 2.20
Hg?* 1.54 3.64 1. 46 2. 44
Ph2+ 1. 48 3.58 1. 46 2.82
Znt 1.66 4. 40 1.52 2.30

1) Concentration of each metal was adjusted to
10 ppm.

2) Each figure represents the turbidity of cultural
broth which was measured after cultivation for

several hours as illustrated in the table.
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Fig.1 Growth of isolated bactetia and other two strains of bacteria. Organisms were cultivated

with (A)!or without (B) addition of 10 ppm cadmium.
bactetia, O—Q: E. coli and O--O: B. megaterium.

Symbols represent @—@: isolated
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Fig.2' Growth of the isolated bactetia at various
concentrations of cadmium. Organisms were
cultivated unmtil they reached to the end of
exponential growth. Symbols represent O—Q:
control, @—@: 10 ppm, O--O: 50 ppm,
[J—[1: 100 ppm and []--{1: 500 ppm cadmium.
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Table 4. Morphological and cultural characte-
ristics of the isolated bacteria.

A. Morphological characteristics
1. Shape and size: coccus, 0.5 Um
2. Motility: nonmotile
3. Growth: aerobic
4. Endospore: not produced
B. Cultural characteristics
1. Agar plate:a) Form: punctiform

b) Elevation: convex
¢) Margin: filamentous

2. Agar stroke: spread
3. Agar stab: filiform

Table 5. Physiological characteristics of the
isolated bacteria.

. Gram stain: negative

Catalase: produced

. Spore stain: negative

. Oxidase: not produced
. Indole: not produced

Urease: produced

Acid from Hugh and Leifson’ s medium:
produced aerobically and anaerobically

8. Methyl red: negative

9. Voges-Proskauer: positive

10. H,S from TSI agar: not produced

11. Citrate as whole carbon source: utilized

12. Ammonium sulfate as whole nitrogen source:

N o~

utilized

13. "Acid from the sugars
a) Sucrose: + b) Trehalose: +
¢) Sorbitol: -+ d) Lactose: —
e) Arabinose: -+ f) Maltose: +-
g) Fructose: + h) Starch:—

i) Xylose: -+
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um sulfate® EFEHFoz FAHET 5 g9l sucrose,
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= BEE EHEY o lactosest starchz HE kAR
A gkokel, :
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Fig.3 Effect of par-cultivation of isolated bacteria with heavy meatals on the tolerance of isolated

bacteria against cadmium. Organisms

were previously cultivated for 15 hours “with exposing

them to 10 ppm of cadmium and lead, and then, cultivation was continued with exposing to a

100 CA) and 500 ppm (B) cadmium. Symbols tepreseat O
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Fig.4 Growth of the isolated bacteria without

concomitant presence of cadmium. Growth was

measured by the way of increase in turbidity

and dry cell weight. Symbols represent O—Q:

turbidity and O---Q: dry weight,
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