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Characterization of Crude Qil Degradation by Klebsiella sp. KCL-1 Isolated from Sea Water. Cha, Jae-
Young, Seon-Yong Chung’, Young-Su Cho, Yong-Lark Choi, Beom-Kyu Kim?, and Young-Choon Lee*,
Faculty of Natural Resources and Life Science, Dong-A University, Pusan 604-714, Korea, 7Department of Envi-
ronmental Engineering, College of Engineering, Chonnam National University, Kwangju 500-757, Korea,
“Genetic Engineering Research Institute, Gyeongsang National University, Chinju 660-701, Korea — Several bac-
lerial strains utilizing crude oil as their sole carbon and energy sources were isolated from marine. One of the
straing named K.CL-1 showed the highest degradative activity for crude oil and the best growth rate. This strain
was identified as a Klebsiella sp. based on the morphological, biochemical, and physiological characteristics.
The optimum cultural conditions were as follows; 32°C~37°C for temperature and 7.0 for initial pH. Addition-
ally, the optimal concentration of sodium chloride was 3.0%, indicating that this strain was derived from sca
water. KCL-1 could use several kinds of n-alkane hydrocarbons from octadecanc 10 hexacosane as a sole car-
bon source. The degradation of crude oil by KCL-1 was stimulated by addition of ocladecane in the culture.
The emulsifying activity by KCL-1 was highest after 3 days of cultivation under the condition of 3.0%
sodium chloride, pH 7.0 and 37°C.
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Table 1. Morphological and physiological characteristics of
crude oil degrading marine bacteria

Charaterislics Klebsiella sp. KCI.-1

Morphological

Gram strain —

Mobility +

Pigmentation of colony Yellow white

Oplimum temperature 37°C

Growlh in air +
Physiologycal

Orthonitroiphenyl f—D-galactopyranoside +

Arginine dehydrolase —
Lysine decarboxylase +
Ornithine decarboxylase —
Simmons citrate +
Production of H,S —
Urease +

Trytophane deaminase -

Indole
Aceloine +
Proteolysis of gelatin —
Glucose +
Mannitol +
Inositol +
Sorbitol +
Rhamnose +
Saccharose +
Mclibiose +
Amyedaline +
[(T)arabinose +
Reduction of nitrates to nitrites +
Reduction of nitrates to N» -
Oxidase -
+ : Positive reaction, — : Negative reaction
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Fig. 1. Effect of salt concentrations on the cell growih by Kleb-
siella sp. KCL-1 in C-medium containing crude oil.
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Fig. 2. Effecl of lemperature on the cell growth by Klebsiella
sp. KCL-1 in C-medium containing ernde oil.
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Fig. 3. Effect of initial pH on cell growth by Kiebsiella sp.
KCL-1 in C-medium containing crude oil.
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Fig. 4. Effect of pH on emulsilying activity by Klebsiella sp.

KCL-1 in C-medium containing crude oil.
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Fig. 5. Effeci of carbon sources on cell growth by Klebsiella sp.
KCL-1 in C-medium at 37°C for 5 days.
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Fig. 6. Effect of carbon sources on crude oil degradation by
Klebsiella sp. KCL-1 in C-medium at 37°C for 5 days.
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