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Aromatic hydrocarbons, such as phenol, have been detected frequently in wastewater, soil, and
groundwater because of the extensive use of oil products. Bacterial strains (56 isolates) that degraded
phenol were isolated from soil and industrial wastewater contaminated with hydrocarbons. GN13,
which showed the best cell growth and phenol degradation, was selected for further analysis. The
GN13 isolate was identified as Neisseria sp. based on the results of morphological, physiological, and
biochemical taxonomic analyses and designated as Neisseria sp. GN13. The optimum temperature and
pH for phenol removal of Neisseria sp. GN13 was 32°C and 7.0, respectively. The highest cell growth
occurred after cultivation for 30 hours in a jar fermentor using optimized medium containing 1,000
mg/1 of phenol as the sole carbon source. Phenol was not detected after 27 hours of cultivation. Based
on the analysis of catechol dioxygenase, it seemed that catechol was degraded through the meta- and
ortho-cleavage pathway. Analysis of the biodegradation of phenol by Neisseria sp. GN13 in artificial
wastewater containing phenol showed that the removal rate of phenol was 97% during incubation of
30 hours. The removal rate of total organic carbon (TOC) by Neisseria sp. GN13 and activated sludge
was 83% and 78%, respectively. The COD removal rate by Neisseria sp. GN13 from petrochemical
wastewater was about 1.3 times higher than that of a control containing only activated sludge.
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Table 1. Taxonomical properties of isolated strain

Characteristics Selected strain GN13

Morphological

Gram staining —

Shape cocci

Size 0.7 pm

Spore -

Motility -

Acid fast —
Cultural

Colony color

Growth in air

Growth anaerobically

Growth at 25C

Growth at 40C

Growth at 65C

Growth at pH 5.7

Growth at 7% NaCl
Physiological

Catalase

Oxidase

O/F (Oxidation/Fermentation)
Carbohydrates, acid form

glucose

lactose

sucrose -

xylose -
Hydrolysis of

gelatin -

starch —

Voges-Proskuer reaction -

Nitrate reduction +

Indole reduction —

Urease -
Chemical

Mol% G+C of DNA 52

yellowish

+

I+ 1+ +
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+
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Fig. 1. Effect of temperature on the growth and phenol degrada-
tion by Neisseria sp. GN13. The symbols; O: cell concen-
tration, @: phenol removal rate.
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Fig. 2. Effect of pH on the growth and phenol degradation
by Neisseria sp. GN13. The symbols; O: cell concen-
tration, @: phenol removal rate.
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Table 2. Biodegradation test of petrochemical wastewater

Oxygen consumption Correlation
Characteristics rate coefficient
(mgO/mgVSS/h) (respiration rate)
Endogenous 0.4527 1.0000
respiratory rate
10 0.3719 0.8536
100 0.5416 1.2027
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Table 3. Biological treatment of petrochemical wastewater

Effluent
Item Influent -
Activated sludge Neisseria sp. GN13 Neisseria sp. GN13+ Activated sludge
CODwn (mg/1) 4,378 1,619 (63%) 831 (81%) 700 (84%)
TOC (mg/1) 5,274 1,845 (64%) 1,740 (67%) 1,634 (69%)
MLSS (mg/1) 2,530 2,131~2640 2,017~2,523 2,348~2,846
pH 7.00 7.04~7.48 7.02~7.59 7.03~7.51
T A EES Ao H, dxTEe FHSHAE A LHOY, LETF Neisserda sp. GN139] 39 24 <2~
stk A1 A 24 BAEAE FE7I5k A8t of Zo] Eitsted T4 sttt N2 AsfstA] @il A3t
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717k Fek WY 100 mg/18 Fostgom ek} o]F 50 Neisseria sp. GN13& M43 A9} @44& #44& AA
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