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Isolation of Cadmium-Tolerant Bacteria and Characterization
of Cadmium Accumulation into the Bacteria Cell

Ju-Sik Cho, Mun-Gyu Han, Jong-Soo Heo

Abstract

Of the cadmium-tolerant 162 bacterial strains isolated from soils, river waters or active sludges of
waste-water disposal plants in the Gyeongnam province a strain C], which showed considerably
higher growth rate in the agar plate containing 2000 ppm than any other strains isolated, was
identified as a Pseudomonas putida or its similar strain when analyzed by taxonomical
characteristics.

Optimum pH and temperature for the growth of the P.putida were 7.0 and 30°C, respective:ly.
This strain was resistant to antibiotics(ampicillin, chloramphenicol and streptomycin), and heavy
metals (lithium, cupper, lead and zinc). This strain utilized salicylate, naphthalene or xylene as a
sole carbon source.

The rate of cadmium accumulation in P. putida cell was enhanced at low concentration of Cd
in the growth media. The maximum cadmium absorption by this strain grown in 1 and 10 ppm of
Cd was respectively 78% and 60% 24 hrs after culture, but in 100 ppm Cd, 40% 48 hrs after culture,

Addition of a non-ionic surfactant Triton X-100(0.1%) to the medium enhanced the

accumulation of cadmium in the P. putida up to approximately 37%.
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Fig. 1. The cell suspension of the strain Cl was
streaked on a gradient agar plate contain-
ing 500 ppm of cadmium. The isolated
strain Cl| was grwon at 30°C for 7 days.
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Table 1. Morphological characteristics of
cadmium tolerant bacterium.

Characteristics C1l
Cram stain negative
Shape rod
Motility +
Flagella polar
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Table 2. Physiological & Biochemical characteris-
tics of cadmium tolerant bacterium.

Characteristics C1

Catalase

Oxidase

O/F (Glucose)
Growth at 42°C
Arginine dihydrolase

IO+ +

+

Gelatin hydrolysis -
Starch hydrolysis -
Levan formation -
Denitrification -
Pigment
fluoresin -
pyocianin —
Lipase -
H.S formation -
Methyl Test -
VP Test -
Indole formation -
Utilization of
Glucose +
Mannose +
Arabinose -
‘Maltose -
Mannitol
D-Fructose
D-Xylose
Lactose
Citrate
L-Valine

Alanine

|

|

+ o+ o+

m-Inositol -
Arginine +

Pseudomonas
putida

Id_entification

O/F : Oxidative & Fermentative
VP . Voges-Proskuer
Symbols+ . positive — : negative

31A) Rstgrt. Nitrate® #9277 Zigxn
42°Cell A} AAstx] #3192 lecithinase® AA
SHA] v ALZ Ro}l Pseudomonas putida T+
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Fig. 2. Growth curves of Pseudomonas putida
Cl in various cadmium concentrations

at days affer cultivation.
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nitrate(AgNQO,), lead nitrate(PbNOQO,),
chrominium nitrate(Cr(NO,);) ¥ zinc chloride
(ZnCL) & °)43ld WA& =AY A3 Table 3
oA Hi= wps} o] Heet AgE ¥ d& 3
4o e WS Reew 53 Hg 100
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Table 3. Heavy metals resistance of Pseudom-
onas putida C1.

(ppm) Pseudomonas putida Cl
50 +

Hg 100 —

200

Heavy metals

100
Li 500
1000

o

100
Cu 500
1000

-

+

100 +
Ag 500 -
1000 -

100 +

Pb 500 +
1000 +
+

+

100
Cr 500
1000 -

100 +
Zn 500 +
1000 -

Symbols Hg : HgCl, Li: LiCl Cu: CuSO,
Ag: AgNo; Pb:PbNO; Cr:Cr
(NOy)s
Zn . ZnCl,
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Fig. 3. Cd in cells and cultural fluid, and dry
weigth of cells at days after cultivation
with Ippm of Cd.
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Fig. 5. Cd in cells and cultural fluid, and dry
weight of cells at days after cultivation
with 100ppm of Cd.
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Table 4. Effect of surfactants on accumulation of cadmium in the cells.

Amount of cadmium (mg/100ml) Percentage
Surfactants Growth of Cd uptake
(g/100ml) (Index) Fluid (Index) Cell (Index) by cells

None 0.388 (100.0) Y 5.60 (100.0)V 4.20 (100 oY 42.0
CTAB? 0.014 (3.7) 9.91 (176.9) 0.03 .7 0.3
Aersol OT 0.025 (6.6) 9.70 (173.2) 0.23 .5) 2.3
S0S2 0.297 (78.1) 9.65 (172.3) 0.28 .7 2.8
LAS* 0.323 (85.0) 8.26 (147.5) 1.62 (38 6) 16.2
ABS? 0.137 (36.1) 8.93 (159.4) 1.01 (24.0) 10.1
Triton X-100 0.452 (118.9) 5.63 (100.6) 5.30 (127.0) 53.6
Trueen BO 0.432 (113.6) 5.22 (93.2) 4.74 (112.9) 47.4
Silicone KM-70 0.518 (136.3) 6.28 (112.1) 3.68 (87.6) 36.8

1) ; Index 2) ; Cetyltrimethyl ammonium bromide 3) ; Sodium dodecyl sulfate 4) ; Linear alkyl

sulfonate 5)

containing 100ppm of cadmium and 0.29 various surfactants at 30°C for 48 hours.

91 CTAB/ (cetyltrimethylammonium bromide)
! goleAd AH¥AAL Aersol OT, LAS
(linear  alkylsulfonate), ABS(alkylbenzene
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Fig. B Effect of concentrations Triton X-100 on
the growth of P.putida Cl.
100 ppm of the basal medium cataining
100 ppm of cadmium and Triton
X-100 of various concentratin was
cultivated at 34°C for 4 day.
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Fig. 7. Effect of concentrations Triton X-100 on
the accumulation of cadmium in cells.
100ml of the basal midium cataining
100ppmof cadmium and Triton X-100
of various concentration was cultivated
at 30°C for 4 days.
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Zez a8 A4S AW =g HHe 7
A]7]+ Triton X-1009 x| W& FAA} 7
AW F=EEHEE =AY ARe 44 Fig. 6
9! Fig. 79 #}. Triton X-100& 0.1% A
WA Fel M-S A5 TAX Pt ohe #FA
W sl g5Ae] 7P kigon, o FRaAe
7tEE2 4L Triton X-100& A7hsiA sdgte 4
Sl wlsted o 379% F7hEldch. 22wt Triton
X-100& 1.0%9A A7t e 4% I4SH 7}
EF &30 A A& ikt
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Fd A st=g F571 M 58 17FE AEE
o A4 AN Pseudomonas putida £&= 1 +
dFoes ywazen, 1 P HAAR &=
= 30°Cex, 33 pH¥ pH 7.0019lt}.

o EFe A WA, FFE5 A 2 g
& AFE Z2AY A, FAWAQU  ampicillin
(Ap), chloramphenicol(Cm) 9 streptomycin
(Sm)3} F24a Li, Cu, Pb ¥ Znol WS
guigict. ez wk#449l salicylate, naph-
thalene ¥ xylened ddstrNez o|g3tych.
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3 Fl=ge] AZHA 4L iAo E v 1d
Fol Hd A =¥, 7Fl=F 100ppmY F=
AME 2¢ Fo HAAR =gslged dg=F
Gl=§ 5371 X)) & 27l g, sl=fk
9 327} F&5E T Aol A5 AHgdct.

WY A=ZFEFTHE tEEEEt $ETE
Z7HE %1%, A F 7l=§% =7t 1ppm# 10ppm
Ql Afole vk 14 Fo e F5Ee B9
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