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Isolation and Microbiological Characteristics
of Cadmium — tolerant Bacteria
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Abstract

This Study was designed to the Characteristics of Cadmium —tolerant Bacteria isolated
from sludge. A Stratin which showed the higest tolerance to cadmium ion was selected
by screening. By the taxonomical Characteristics of this strain, it was identified Klebsiella
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gles Fl=gs 8l 5 aureesd 4] Cad Aencoded Effulx System(energy dependent ma-
nganese transport system)2] He] fsle] mirs= Cdolfs] MEeAS] WS #A7
DA S JEPITR Sen® P, aeruginosa ©19]2] ZI@EE4F2 Cd binding protein'®,
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M= Eincf =)o 59% 3 FrEHE B WHSE S #EHUL Aiking T Kleb-
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S8 HHE0T, 484708 K] XPEMELe T frrch] MY WHES SN & oF
e R W ¥ote] cadmium BEE 10ppmd BAREERGES SE Be B
sted 30T el 244130 AheiEd B8 spectrophometer(HPBIS2 A, Diode array spectropho-
tometer) & RS 660nmsl FHEF WES S B AEES F& BEE B
olEol chit Tl WAL BHE EEes] f95ie LSt 20nld mdmiumE]
REDS WP e BEL sle] WL 48417 EREEY & SRwe RO0E
(B000x g, Smin)¥s] 2 HF94E s FleFe SRS e HEess Bitme= SH—3
miEE st £ EEel EEsiad

2. o] =

e SREE $Y o Ecomplete medium)E glucose 109.peptone 104, yeast extract
59, Nad 50/E, PH 7082 B o #ES & O£ @&t CdhE WppmEA S
ohg iR stEch Macaskie®! Dean #§™9) Hiko] obel SebiisMinimal medium)ye FeS0,
TH:0 0.320y, MgS0. TH.0 0.063g, KCI 0.629, glycernl= 2= phosphate(disodium salt hydrate)
0679, (NH.RS0s 0969, Tris 1209 glucose 155/, PH 7022 WiHe oL Emsach

3. Ee FE

Srii: SH—34) FEE Bergey's Manual of systematic Bacteriology™, Manual of Clinical
Microbiology™ 2 API 20E Kit(API system S. A, La balme Leas Grottes— Appareil etproce’
de'sd" ldentification, France)® (£ 314k

4. Cadmium®2| ik

cadimum®] FEe EFEFEYd 2shs) Eiishaie” e e 28 o AR
L2 BEE flaen ol Pe] @MY HRE EAste DDTC—MIBES =198 g
o 2 #ig # Tabel 12] 22 atomic absorption spectrophotometer{Model varian
spectra A—30)2.% cadminm® MREFE MEstch 22n ¥x% ERERE 7olD L
{ifecl Bsled PEd SH=oNH i dekde] ddEsle] cadimums] BEE WS
ch.(Fig.1)



Table 1. Conditions for determination of cadmicm using atomic
absorption spectrophotometer.

Instrument Paramerers

Lamp pasition

Lamp current{m) q

Slit widthinmm) 05
Slit height Mormal
Wavelength{nm) 23K
Flame Aar— acetylens
Sample introduction Manual
Replicates 1
Meassurement timeisec) 140
Delay time{sec) @
Background correction OH

€4
0.264 i Eﬁrﬁg&w}rhmfrmu o
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Fig. 1. The calibration curve for the determination of cadmium

% Calibration Mo CONC- Absorbance
1 02 0048
2 0.5 0.132
3 1.0 0264
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FeF FHEES S8E Fig 29 @8 bag st Tk 574 Jlid &858 B2
e M piliihe] M 30TA SET AN # oS wEEESEY FaEUaTE: B
fisie] SRR e 2 HESe GUFEYE BES # 15 Bijctel EEEREi Ad)
W<k sk 570 AIAA 12 ST Bl & 7Rded o) FelA 10ppms) AR
sephel 4 SHEE S BEHEe] a0TelA 24477 APl 9E spectrophotometer® R
#o] g60nms) FUEF MEse] B MEET F& LUEKE AR & E T A
Beo) B WIets] $i5la] APL 20E Kit® SFAEa] $edsisld ol aseromonas spp. Ente-
robacter spp., citrobacter spp. Klebsiella spp., Pseudomonas spp., E. colis! #iE2® hel
Jr, B SMe wRE sEkd ¥ cadmum@FES B £FES HRE &
e Tahle 25% %k

Table 2. Strains of cadmium lon— Tolerant and Optial density

0. D"
i none 10ppm cd™  100ppm cd”  500ppm cd™
Aeromonas sp. 08432 0.794 0.501 00
Entrobacter sp. 0.902 0.842 0.339 00
Citrobacter sp. 1042 0.960 (.432 0.0
Klebsiella sp. 113 1090 0549 0.0
Pscodomonas sp 1158 1030 0482 0.0
E. coli 0.933 0.892 0510 0.0

A) : Optical Density

€4 Fl=F Bt EHECT $2 ool diE =g ERMEY BER Wi
fete) EERRREHs] cadmiums] WEE FESD BET && B 0T 4843

e F Mdd & SOl O _bRd % Fl=Fe R &S et
E{ B Table 39 g b9 9 cadmiums] BE7} 7l sl MAE MY Kieb-
siella spp.2 HEEE BiE SHoR RWeEe] o204 SH-128 &Esiqn.



Fig. 2. Sampling points for isolate Cadmium Jon—Tolerant Microoganisms, Busan
Sampling sites
A On cheon cheon
B Dong Cheon
C : Sam Rag cheon
D - Hag jang cheon
E : Goi jeong cheon

Table 3. Removal Efficiency of Cadmium Jon concentration in medium

Ramoval Efficiency (%)

Sho 10ppm Cd™
Aeromonas sp. 28.1
Entrobacter sp. 153
Citrobacter sp. 189
Klebsiella sp. 38
Psendomonas sp. 23.0
E. coli 14.7
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o, R S AT BT Table 459 vebllon] GramBEate ENS WE 8
Ef MiFE Figas) dd.

SEHE SH-39 HESM HHE Gramibits FFom @it gl B49249) &
Beslow colonys] $¥#ke] Mucoidshah. '

Table 55142} o] SREk: SH—-3& oxdiase F5He] 81513 Bkibhd =5 FMsq
Med ot &+ ST MO AE BBk 3lo] 4504 Lactose® SH5H] Gas® &
gkt o). Bergey manual®& 23 K. oxyteca, terrigena, planticolas WEHAE £HE -
Lot SRRk SH—3& &£%o] F7sir). sHo R Wi API 20E Kit® FMshe] Sk
SH—34 4128y fiES WET &%E Table 63 o] HH=o) Index No. 121577281 K
poeumoniae® 98.8% o] EE-S Jepiich weby oldle] BEE el ¥ oo SEE
SH—3& K pneumonizeZ FES

Table 4. Morphological characteristic of strain SH—3

characteristics recoid

Gram staining ngatine

Shape of cell Rods

with of cell{m) e

Length of cell{um) 1.3

Maiility non motile

Growth Facultatively anaerobic
colony mucoid

Fig. 3. Photograph of strain SH—3 isclated.



Table 5. Physiological characteristics of strain SH—3

characteristics

oxidase

Indol production

Vopes — proskauer

Methy] red test
Utilization of &

citratelsimmons"}

Malonate

:E'IlE:I]j'HlHIIiIIEI dleaminase

DNaze

Urease

ONPG

H:S production(TSI)

Arginine dihydrolase

Lysine decarboxylase

Crnithine decaboxylase

Fecal coliform test
(gas production from lactose at 44.5T)

Growth at 10T
Acid from ;
(Elucose, adoniol, arabinose,
duleital, glyeernl, inositol,
[actose, maltose, mannital,
raffinose, rhamnose, salicin,
sorbito], sucrose, trehaloss,
uyloae)
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Table 6. Identification of the selected strain with API 20E Kit

characteristics strain 5H—3"
Beta— galactosidase -
Arpinine dilydrolase -
Lysine decarboxylase -
Ornithine decarboxylase -
Citrate utilization +
H:S Production =
Urease +
Tryptophane deaminase =
Indole production —
Acetoin production +
(Gelatinase T
Glucose
Manmtol
Inositol
Sorhitol
Rhamnose
Sucrose
Melibiose
Amypgdalin
Arabinose
Cytochrome Oxidase

K. Pneumontae=1215773(98.58%)
M % Was determined by API 20E Kit

+ 4+ 4+ + + 4+ + + +
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Fig. 5. Removal Efficiency of the izolated strain SH—3 in complete medivm at 30T
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6. =8 ol2le| WM HE

EaRe s B ke Fl=55 el B— o] S9d sleze & & e A8
¥ O REEEE cadmium ¢]2] 8] BEEMelAM e £HEFE BHEY H#e HeCl, ZnCls, PbCL,
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Table 7. Effect of Various heavy metal on the growth of the strain K. pneumonise

Metal ions Relative growth (%)
cd™ 100.0
Hg™ 80.9
In™ 104.1
P Q8.2
Cu** 84.9
an*” 20.6
Cr** 851

The strain K. pnenmoniae was grown al 30T for 36hours by shaking in the comp-
lete medium with varipus metalic ions of 10ppm

ZtE: L&D 10ppmE F0F ELlEiE] £ 53 Ei5 K preumoniaes 1S}
JoTel A 36413 KR 12 FI=F 10ppm SRine M) M) EWES e PU, Hg,
G, Zo", W CA'7l HME BB B1~1MTE W=Po sl 2 BRI} gov S
Fingt B M d=Te wie) £%ET 2 ETFsgch .

o8} T2 ERE Sa™e] e B EaWe SH7| ¥ TaEs] RS 89
Qe A gfol oje] Eol SR el A£we] As{r do] o Sloz gzE
o FIEE o5 EaBs 2@f S8R diste Venkateswerlu®t StotzKy™?7t Cun-
ninghamella blakesleeanas| jlEa8Es] =% HEMe) #Sadts U455 23 #gem Hod-
tsu B2 Pseudomonas aeruginosas] Hird FI=8 F s3wr]l A4 EeW W ¥4
2] SSHldey BEAY BHEY 29 78, 2§, T8 59 DR ke degan
dsiaed o9 e B|EETS & Mo &% HU @S Jehidd oy & 5
M B Spte] dete) dE=Te HEed 8 o o s0x RBAES Wi Bio] vER
21} oE BEale 98 cadmium® o] ofES EkEe] B8 SFERTY Eelsio. <]
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