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ABSTRACT

As a basic study for the development of bioreactor to remediate PAH contaminated
soil, this experiment was performed and the biodegradation rate of PAHs(naphthalene,
phenanthrene, anthracene. fluoranthene, pyrene) by Pseudomonas fluorescence and
Pseudomonas putida was obtained. As a result. naphthalene, phenanthrene, fluoran-
thene, anthracene and pyrene were decomposed in orders. When the number of benzene
ring of PAHs is decreased and solubility of PAHs is increased, the biodegradation rate
of each PAH was increased. In case of individual cultures, Pseudomonas fluorescence
showed better biodegradation capability on any PAH comparing Psudomonas putida.
Furthermore. the mixed culture of these two bacteria showed better efficiency than that
of individuals.
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naphthalene, phenanthrene, anthracene, fluor-
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Table 1. Michaelis-Menten constants of respective microorganism

Pseudomonas fluorescence Pseudomonas putida Mixed culture
Vinax Ky Vimax Ku Vimax Ku

(mol/L - hr) (mol/L) (mol/L - hr) {mol/L)] (mol/L - hr) (mol/L)

Naphthalene 5.4161x10° | 0.00911 | 5.0118x10° | 0.00947 | 5.8816x10° 0.00899
Phenanthrene | 1.1585x10° | 0.02388 | 0.9778x10° | 0.02600 | 1.2210x10° 0.02400
Fluoranthene | 1.0244x10° | 0.03972 | 0.6804x10° | 0.04401 | 1.1132x10%° | 0.03548
Anthrethene | 0.9297x10° | 0.04024 | 0.6779x10° | 0.04274 | 1.0921x10° | 0.03701
Pyrene 0.6045x10° | 0.05149 | 0.6338x10° | 0.06040 | 0.6904x10° | 0.05441

g Fo| &olF 7129 83tA T2 L
7} MY E AAE f4EA de S F8F AR
ge 28 ¢ F Ad

Table 12 =& ¥3A7|HA AP E F3 3o
Pseudomonas fluorescence, Pseudomonas putida
2 F ojy g EFFol A RS e 2HE Mi-
chaelis-Menten 2]l plotdte] B& Vit Kud
e A golth EFF A S HAuRd nefs
7} 2 & naphthalene®} Va7t 5.8816x10°° mol/
L-hrZ 7} 729 phenanthrened 1.2210X%
10" mol/L - hr. fluoranthene& 1.1132x10°
mol/L - hr, anthracene& 1.0921 X 10™ mol/L
hr, 22lm 2847t 7HE B2 pyrenee] 0.6904 X
107° mol/L - hr2 718 #& @& Jehiich

AP Aol MHZE tldtr] A WE e 2 Hand
bookZ ©] &3l octanol-BEA A K9 &3

€ Fobx HA¥AF) vlms) Bk

K@ 71839 £2544 =g nddte o]&
He A42H n-octanol &2 5o e n
2+ e frlste 228 £ ¥ mixingrlz] o
+ % n-octanoldl &3 f71E249 v &L &
AE RAolth, Kwe B34 3189 AeAdn
A4 & Hrtste A EoIH Kb logknwFHE B
#5 logKewel FE7} ol 4443 (hydropho-
bicity), 29 #& JEhNH J4d(hydrophilicity)
A& Viehdo,

Kow=(octanolell &8ld 71829 &)
T (Bdl &3lE A71EEY )

Naphthalene, phenanthrene. fluoranthene®
AL E logKkew’t B3 &8l 2r) 45 RBal7t 2
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Fig. 11. Log(solubility) and Log(Kow) of
PAHSs.
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A

58 &

1) Pseudomonas putida®} Pseudomonas fluo-
rescence 5 #Fo i AFZAE AuE 2
B 5 FF 2% oY 13ATAYH 848 F
7] N #&s} Pseudomonas putida®s % 20417
o] AUHA iAol whFeH, Pseudo-
monas fluorescencee °|Bt £2F %& 254
A ALZEL ¢ F UARen, FFYAFL
Pseudomonas putida®l 7% < 810 mg/L,
Pseudomonas fluorescence® 2F 760 mg/Le]
FAFE 7HAY A7 o2 AE ¢ F U

o B, F FFE TRAAE A Fole WS
12/t 28 84S 27 A8t 17A1HA
Fg7e ojlagle, FFANFL ¥ 910

mg/Le & JERC

2) 5712 PAHs B39 FZe mtE Eis4=
GddF 2 EFTFol s YL Y3
3, A 7EA v AE 2% U3 melgrt A
naphthaleneo] 94 #ai= 1, Al /W &
2R FoME 885t B2 €22 phen-
anthrene, fluoranthene, anthracene®] %31
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