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Isolation and Identification of Pseudomonas putida Strain 2150-2 Producing 2-Phenylethanol from
Styrene Oxide. In-Young Yang and Soon-Ook Hwang*. Biotechnology Laboratory, Taedok Institute of Techno-
logy. Yukong Limited, Taedok Science Town, Taejon 305-370, Korea — The strain which produces 2-phenyle-
thanol (PEA) from styrene oxide was isolated from soil samples near Ulsan PO/SM plant. The isolated strain
was identified as Pseudomonas putida through its morphological, physiological characteristics, and DNA G+C
contents. Its metabolic pathway from styrene oxide to 2-phenylethanol was studied and it was found that
styrene oxide was transformed to phenylacetaldehyde, to 2-phenylethanol (PEA), and then to phenylacetic

acid by this strain.
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Fig. 1. Micrograph (X100) of Pseudomonas putida 2150-2.
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Table 1. Comparison of physiological and biochemical cha-
racteristics of 2150-2 strains with Pseudomonas putida type

strain.

Pseudomonase

2150-2 putida™

Characteristics

Gram stain
straight straight
rod rod

Motihty -+ +

Catalase

Oxidase

Arginine dehydrolase

Lysin decarboxylase -

Ornithine decarboxylase —

Urea hydrolysis +

VP test —

Methyl red test —

Gelatin hquefaction — —

Starch hydrolysis — —

Fluorescent, diffusible
pigment

Nitrate reduction + -

Growth on
12% Nacl — -
Glucose + +
Mannitol — —
Inositol - -
Sorbitol - —
Rhamnose — -
Raffinose
Cellobiose
Arabinose
Maltose
Salicin
Fructose
Mannose
Adonitol — —
Trehalose - -

(Galactose
Mol % of DNA G+C 63 62.5

Morphology

+ o+ o+
e

|

+ +
+

+ +

P —_—

+: positive, —; negative, d; 11~89% of strains are posi-
tive, * from Bergey's Mannual of Systematic Bacteriology
(11)
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Fig. 2. Concentration profiles of phenylacetaldehyde and 2-
phenylethanol as functions of reaction time at 0.03% styrene
oxide concentration: (@) phenylacetaldehyde; (M) 2-pheny-
lethanol.
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Fig. 3. Production of 2-phenylethanol at different styrene
oxide concentration: (@) 0.03%:; (H) 0.06%; (&) 0.2%.
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Fig. 4. Production of 2-phenylethanol at 0.06% styrene oxide
concentration, and at 0.03% styrene and 0.03% styrene oxide
concentrations: () 0.06% styrene oxide; (@) 0.03% styrene
and 0.03% styrene oxide.
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Fig. 5. Concentration profiles of phenylacetaldehvde and 2-
phenylelhanﬁl as functions of reaction time at 0.1% phenyla-
cetaldehyde concentration: (@) phenylacetaldehvde; () 2-
pbenylethanol.
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Fig, 6. Production of 2-phenylethanol at different phenylace-
taldehyde concentration: (@) 0.03%; (W) 0.06%.
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Fig. 7. Pathway for styrene oxide degradation by Pseudomo-
nas putida 2150-2 cells.
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