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Twelve bacterial strains capable of growing on phenol minimal medium were isolated from iron foundry activated sludge by
enrichment culture, and among them, one isolate which was the best in cell growth and phenol degradation was selected and
identified as Acinetobacter juni POH. The optimal temperature, initial pH and phenol concentration in the above medium were 307,
7.5 and 1000 ppm, respectively. Cell growth of Acinetobacter juni POH dramatically increased 20 hrs cultivation-time and reached a
almost stationary phase 40 hrs cultivation-time then phenol was degraded about 98%. Cell growth was inhibited by phenol at

concentrations  over

1500 ppm. The isolate was resistant to several antibiotics as well as various heavy metal ions. The

growth-limiting log P value of Acinefobacter juni POH on organic solvents was 2.9 in the LB medium. Therefore, it is suggested
that Acinetobacter juni POH could be effectively used for the biological treatment of wastewater containing the presence of heavy

metal ions and organic solvents.
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Table 1. Morphological, physiological and biochemical char-
actenstics of the isolate POH.

Strains PO Acinetoba_cter
Characteristics junii™’
Morphological characteristics
shape short rod rod
cell size(ym) 05~0.7x08~10 | 09~16X15~25
twitching motility + +
Gram stain - -
spore stain - -
Cultural characteristics
optimum pH 75 70
optimum temperature (C) 0 0
growth at 4T - -
growth at 42 + +
Biochemical characteristics
glucose (acid) + -
aerobic growth + +
anaerobic growth + +
hydrolysis of gelatin + -
hydrolysis of starch - -
catalase test + +
oxidase test - -
citrate test + +
nitrate reduction test - -
indole test - -
methyl red test + -
Voges-Proskauer test - -
H:S production K/A K/A
urease + +
orginine + +
ormithine + -
lysine + -
Glycolysis test
glucose + +
maltose - -
sucrose - -
lactose + +
Quinone Q-7 Q-8 or Q-7
G+Cma % 39.12% B~47%

#HA pHet Y25t pH 759 0TE Yehgon 4CHAE A
et Zon 2T E ozt A4S Btk Coenzyme Q
+ ubiquinone Q-7 °]3 DNAY G + C mol & 3912%2 Y
237e=

w2 ¢F< POHY Az - 43eta EA% F59 Coen-
zyme# DNA 3ol we} POHE Bergey's manual of dete-
rminative bacteriology(16)$} The prokaryotes(17)e] H) @2
A3 Acinetobacter junii BHH o] POHE Acinetobacter junii
POHE HHsidth. dubH o2 Acinetobacter %€ oxidase:
+73, catalasex ¥AolI twitching motilityS 8= glg Al
T2 coenzyme Q7F ubiquinone Q-8 Q-7¢]1, DNAY
G + C mol #3F& 38~47%° 3l2g 2 oA s
T3 oiFE U9z ok T3 POHE Alg3¢ API
20NE Kitel THE& &8 ¥ dax ol9 Axel dxsigch

Sdx L 350 st YA

e 79 o A gAA g3 WHE 2AE A
POH¥ chloramphenicol®} streptomycind®] tia A A3
P4 BaF ey kanamycin, tetracyclin, ampicillin,
rifampicin, specitinomycin®] taid WAL AAn YYT
(Table 2). olgA w3l Ba F39 A Wy EHe
FAZ E2Yd FHH AZEA ol £T £ AL AHoeE A
Zhe e},

T g 759 oY F5% oo dig e 2A

L

Table 2. Susceptibility of the isolate POH to antibiotics.

Antibiotics Concentration Resistance(+) or
(g/mL) Sensitive(-)
10 +
Kanamycin 20 +
5 +
10 +
Tetracyclin 20 +
50 -
10 +
Ampicillin 20 +
5 4] +
10 -
Streptomycin 20 -
50 -
10 +
Rifampicin 20 +
50 -
10 +
Chloramphenicol 20 -
50 -
10 +
Specitinomycin 20 +
50 -
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A3} Hg, Co, Zn, Ni, Cd t&lA WEe dehlley Baolyt
Agdl dadE RS UehiitHTable 3). ¥R §
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Table 3. Susceptibility of the isolate POH to heavy metal

ons.

Heavy metiils concentration Resistance(+) or Sensitive(-)

(5 mM)

HgClz +

CoCly - 6H0 +

CuSQq + 5H0 +

ZnCly +

BaCly * 2H:0 -

NiCl » 6H0 +

Cd(NO3)2 +

AgNQO; -

77| ool cfst A

A2 f7] §ulE ek o)Al (two-phase system)ol A
d4o] 7Asd nAEEE fiETdl o #HEAS AAH
= bioremediatond®] #&3tA ol €2 £ A7) Wiz old d
3 BAo] Folxm QIeh21).

Acinetobacter junii POHY M2 th& {780l g WAy

>

Table 4. Solvent tolerance on growth of the isolate POH in
the presence of organic solvent at a two-phase(organic-
aqueous) system.

Solvent Log P |Growth | Solvent Log P |Growth
Dodecane 70 + p-Xylene 31 +
Decane 6.0 + n-Pentane 30 +
Nonane 55 + Styrene 29 -
n-Octane 45 + Toluene 28 -
Cyclooctane 45 + 1-Heptanol 24 -
Trimethylpentane 39 + Benzene 20 -
Hexane 39 + Chloroform | 2.0 -
Propylbenzene 38 + Phenol 15 -
Cyclohexane 34 + 1-Butanol 08 -

The isolate POH was inoculated to LB medium containing
organic solvent at the concentration of 25%(v/v) and cell
growth was measured after 48 hrs cultivation-time.
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Figure 1. Time course of Acinetobacer junii POH in a
minimal medium containing phenol.
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Figure 2. Changes of phenol concentration and dry cell
weight on various pH of Acinetobacter junii POH. Cell was
grown for 40 hrs in a rotary shaking incubator at 30C.
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Figure 3. Changes of phenol concentration and dry cell
weight on various temperature of Acinetobacter junii POH.

Cell was grown for 40 hrs in a rotary shaking incubator
at pH 75.
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Figure 4. Degratation degree on various phenol concentration
of Acinetobacter junii POH.
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