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Table 1. Biochemical characteristics of Klebsiella oxytoca C302.

Characteristics Reaction

Gram stain -
Oxidase -
Catalase -
B-galactosidase +
Arginine dihydrolase -
Lysine decarboxylase +
Ornithine decarboxylase -~
Citrate utilization +
H,S production -
Urease production ] -
Tryptophane deaminase -
Indole production

VP reaction

Gelatin liquefaction -
Flourescent pyoverdin -
Methyl red reaction +
Growth at 41°C

+

Fermentation:
Glucose
Mannitol
Inositol
Sorbitol
Rhamnose
Sucrose
Melibiose

F.F 4+ o+ o+ o+ 4+ o+

Amygdalin

Arabinose

Table 2. Composition of major cellular fatty acids of Klebsiella oxy-
toca C302.

Fatty acid Content (%)
10:0 30H -
12:0 5.6
12:0 20H -
12:0 30H -
14:0 82
15:0 -
14:0 30H/16:1 iso I 13.2
16:1 w7¢/15:0 iso 20H 13.1
16:0 26.7
17:0 cyclo 10.8
18:1 w7c/wot/w12t 17.1
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Table 3. Biodegradation of aromatic hydrocarbons by Klebsiella
oxytoca C302.

Substrate Degradation
Benzoate ++
2-Chlorobenzoate +
3-Chlorobenzoate +
4-Chlorobenzoate -
2,4-Dichlorobenzoate -
3,4-Dichlorobenzoate -
4-Hydroxybenzoate ++
Phenol -
3-Chlorophenol -
4-Chlorophenol -
Catechol +
3-Chlorocatechol -
4-Chlorocatechol -
Protocatechuate +H+

41°Ce] HlE £& 2roMw gAstgon H43 A 2=
30°Cc L, AAAA pHE 700tk ©] #FE HAAARA
(SEM)2.2 &3t A7} HF A2l woi FelE vehliglct
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£ Table 20 YERNAT t]AE] X4F 29088 database
o A BlwEA% Ay o)== Klebsiella oxytoca® Z73H|&3
937 %Y =& FUAS BTt o] Aset 11 AEE)
A Aol 23} Kiebsiella oxytoca strain C302% 3}

2. Klebsiella oxytoca C3022| WekE Etslra RllSY

Klebsiella oxytoca C3029} Z} WEEE gksld=40] )3k E3&
A& resting cell assayS 2 A¥I AFE Table 37 ZTh
Klebsiella oxytoca C302% benzoate, 4-hydoxybenzoate, catechol
Z18]3L  protocatechuate®] 733 Eales RPow, 2
chlorobenzoate, 3-chlorobenzoateo]] thaA = ekgtrel Ealls-& vt
Elith BenzoateZ B1FE3}A] catechol, 4-hydroxybenzoate, ~12]
3l protocatechuated] TH3le] o] waee] EalleS = 2 A7
2 23319} 1 mM2] benzoate 2 catecholol] tHh 24A|7F &
Qo] &5 Fig. 19 YUEITE o9 2L AF=
benzoatedl] benzoate dioxygenase”} Z}-83}] catecholZ 23
071 ol catecholo] E3l =& P o2 AT 5= s Aot
olul meta-ring cleavage I ANA EAHLZ VeI meta-
cleavage product(MCP)2] ¥Haldk-8-(2,12,18)0] Lol ¢k A
©F ¥o} orho-ring cleavaged] 93l Eallul= HoZ dts
1=

4-Hydroxybenzoate(4HBA)| T3} Kiebsiella oxytoca C302%]
%52 Fig. 29} 2t} UViscanningS 531 4HBAL] #3lls
S APE A7 | mMe] 4HBAS 9AIZE Fbel 3] E3fs)
Atk 4HBAE 4CBAS] FZIAL &2 Had B gloy
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Fig. 1. Biodegradation of benzoate (A) and catechol (B) by Klebsiella oxytoca C302. The degradation were assayed with resting cells in 10 mM

potassium phosphate buffer containing 1 mM aromatic hydrocarbon.
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Fig. 2. Biodegradation of 4-hydroxybenzoate by Klebsiella oxytoca
C302. The cells were examined in 10 mM potassium phosphate buffer
containing 1 mM 4-hydroxybenzoate.
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Fig. 3. Biodegradation of protocatechuate by Klebsiella oxytoca C302.
The cells were examined in 10 mM potassium phosphate buffer con-
taining 1 mM protocatechuate.
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Fig. 4. A proposed pathway for degradation of aromatic hydrocarbons
by Klebsiella oxytoca C302. A, benzoate; B, catechol; C, 4-hydroxy-
benzoate; D, protocatechuate.
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ABSTRACT : Isolation and Identification of Klebsiella oxytoca C302 and Its Degradation of Aromatic

Hydrocarbons

Ki-Pil Kim, Jeong-Soon Lee, Song-I Park, Moon-Soo Rhee!, Kyung Sook Bae!, and Chi-
Kyung Kim*(Department of Microbiology, Chungbuk National University Cheongju 361-763%*,
and 'Genetic Resources Center, Korea Research Institute of Bioscience and Biotechnology, Tae-

jeon 305-333, Korea)

A bacterial isolate capable of degrading benzoate was selected from wastewater of Yocheon industrial com-
plex and examined its biochemical characteristics and fatty acid composition. The isolate was identified as
Klebsiella oxytoca strain C302. The strain C302 degraded catechol, protocatechuate, and 4-hydroxybenzoate
as well as benzoate. The strain grew on and degraded 0.5 to 1.0 mM catechol most actively in MM2 medium

at pH 7.0 and 30°C.



