The Korean Journal of Microbiology, Vol. 41, No. 3, September 2005, p. 208-215

Copyright ©2005, The Microbiological Society of Korea

T ZUTH EYoETFE U2 PAH 2dliMzel 54 24
UM - M0l - 2AE - 28 BYE - 2EY”
T NS, TS dYnei, B=Y | 2R Z2EISY
HIFCHStm S nsknt
9t v old, 22 A A g 2L AzRES) T2 st 3] JFL T AUBA T4

shtal

‘ind‘{l'a EAFE2 A ] A S 750l o] Sl RESE=v|AES] e U2 A8 E

ﬂ-’—xl' S8t 4, A o] 224 EY-E A| 2 2.3}3 anthracene, naphthalene, phenanthrene, pyrene
50| 719 A vpeEE I}ﬂ'&(polycychc aromatic hydrocarbons; PAH)S- gk4¢ 9] °]]1—“]Z]-%l——i° =53

v oF-& E3te % 719 consortium & Y5

E3l9 o} F consortium &2 X E £ B2 ¥ $48 PAH 25 S

+ 471 9] FF(SCB1, SCB2, SCB6, 1232 SCB7)E el ¥ A= 84 EA 7} 16S rRNA §FHA A& 7|22 &

FRETE e

= 99% o) A2] A B =2 Burkholderia sp., Alcaligenes sp., Achromobacter sp., and Pseudomonas
sp.2 TAHUS. F58 W& AL Burkholderia sp. SCB13} Alcaligenes sp. SCB2:

naphthaleneo] 1}

phenanthrene 2.0} ¥4 ¢} H o] 3l T3] anthracene©] v} pyrenee] A o] k-2 A 455} 713 ¥4 &8 e}
&= Ao 2w F v} vba, Achromobacter sp. SCB68} Pseudomonas sp. SCB7-2 pyrene2- A 8] 8 & A g 7| A

of thste] fAet A o Eol & ehslch olel g Al 78 44 A RS shidl e 2o

A Aol7l= o] & PAH ¥4 7
A+E A F9

ZES.0] PAHS} 22

A2 90499 W $A4 Aol FoT YL RS

Key words [ PAH, Phragmites communis, reed rhizosphere, Sunchon bay

T s TP F5e) JHRiE uFNeE o 4o
7 o8, SRS sk SR 0] PRk A
7< ] nk

1

5101 AlgEe] gast
%}%_E Qg °§§}°] UH-"r a —kola} g 4 Ak 59,
ol FF A3 oBZHE £ AW YRR A= oF
54 km*e] 2T AxA 7P W WHoR sujg 1
WAol G Jel7). ZN(Phragmites communisy= T8-S
o|Fo] Agly] el & TFoE oo A KA
Aot SIS EAE dAste A HA AU ZA F AejA 2
A4 FA vl Fag dTE stk A s Gl A=
AE Rele} J7IEME 2y HA A s T8 il oy
AZEOL frlEolu 5459 FF5go] vie- Hold Zle
ATk, 8, 11, 13, 14, 18, 21). FEFF Zrjiz|o)a]
“‘g_i Fato] FAxo] ZulaHe) BEL 57

la]i A Et4, 12). oleigh AR du
= B3 3o 2 @] T Z2A0A Aol
7he B uAES 93] &3] dold 4 UeS AAE &
ot Ao $EA S Aods B Hg 4o 2.95F
o] g THAE BRIths AMdelA 2 =8 Qitk1n). ol

aa=

Ly

1=
©H

o]

*To whom correspondence should be addressed.
Tel: 061-750-3385, Fax: 061-750-3308
E-mail: kahng@sunchon.ac kr

208

g ddite] 54 i Sl AAR % ol
AgHTE Asly] 98 Aush Alaws Adsked e
Z2opke §8shs A7 Fids] Fa=Elo] $AThs, 21). Daane
T2y ZujZAe] EdoA thke] ms&i‘r@'%(polycyclic
aromatic hydrocarbons)S #3l6}= Alit-& slo] Ao A Ew
o] HEBAE AR v Sl v ZHB‘UWEOH &k A+
2 1T 2R B8 A6 AER 2 Bl Boshs
o Eol #g A7GY dovt LAEA Rl det A
7= BEag vt gick

£ g7l 7z ARE @] W35 (polycyclic
aromatic hydrocarbons; PAH)Q! anthracene, naphthalene, phen-
anthrene, pyrene = BTEX9} Z-2 3] /71543 tEo
73 ol 71E wel TAEE LEER F sholthFig. 2).
ol 2 A o)) Bom 7Y BEE B # X Y=
438 wiZol Al Balivt HA et 53] o] BAES AR
NMFE TLALH A o2 Holdd AL T YEFFH

?ﬂ’%}*—g yehle B4} sl #EanIAR] ARl oj2A =
@ AA) AEAA dRE 2 FU1 Ak, 10, 17, 22,
23). Y9} 2L PAHY] EA wEd] B SAn|NETAEL v

Aol 213 PAHS| Ral2} @70l ol watal et
BAL 2T AT B Apele AT Fud @ ﬂ%
Gzl ek ol Aw ARLoR WL AEe] B83n

e LT Ae] ZuloPomEE Y5t Bk ?}76’2

R



Vol. 41, No. 3 2ot ZZEe] PAH ST 209

Fig. 1. The local map to Sunchon by (A), view of reeds in Sunchon bay divided by the stream way(B), the and unique structure of their roots (C).
The two filled circles in the dotted diamond line of Panel A indicate the sampling spots (S-4, S-5) located immediately downstream of the meeting
point of two streams Isacheon and Dongcheon.
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Fig. 3. Morphological features of four PAH-degrading bacteria from
the reed rhizosphere of Sunchon bay.
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Table 1. Physiological and biochemical characterization of PAH
degrading bacteria from Sunchon bay

Reaction
SCB1 SCB2 SCB6 SCB7
Morphology Rod Rod Rod Rod
Motility
Oxidase

Characteristic

Catalase
o/f
Vp - - - -
Indole - - - -
Nitrate Reduction
Nitrite Reduction
Arginine Dihydrolase
Lysine Decarboxylase

o+ + +
o+ + +
o + +
O+ + +

+ o+ o+
+
+

+

f3-galactosidase
Ornithine Decarboxylase
Tryptophane Deaminase

+ o+ o+
\
.

Urease
Gelatin Hydrolysis - - - -
H,s Production ND - - -
L-arabinose +

Citrate + + +
o-D-glucose +

m-inositol +

D-mannitol - - - -
D-mellibiose - - - -
L-rhamnose + - - -
D-sorbitol + - - -
sucrose - - - -
*ND indicates ‘Not Determined’.




212 Sung-Hyun Kim et al

1.6[ o anthracene
1.4 ~&-naphthalene

. =+ phenanthrene
1.2 ~&pyrene

SCB1

1
0.8
0.6
0.4

Kor. J. Microbiol

Optical density (600,,m)

g 1 2 3 4 5 6 7 8 9 10

Incubation time (days)

Fig. 4. Cell growth in PAH media by four strains (SCBI, SCB2, SCB6, and SCB7) obtained from PAH consortia using soils of the reed

rhizosphere in Sunchon bay.
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Fig. 5. Comparative analysis of PAH degradation rate by four strains
(SCBI1, SCB2, SCB6, and SCB7) obtained from PAH consortia using

soils of the reed rhizosphere in Sunchon bay. The degradation rates
were determined at 5 days' incubation time point by HPLC analysis.
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Fig. 6. 16S rRNA sequence-based phylogenetic tree of PAH-degrading bacteria SCB1, SCB2, SCB-6, and SCB7 (A) from reed rhizosphere of
Sunchon bay. 1340 base pairs from SCB1, 1321 base pairs from SCB6, and 1414-bp from SCB7 were used to construct this dendrogram. The
phylogenetic dendrogram for strain SCB2 was not demonstrated above due to short sequence information less than 500-bp though it was identified
as Alcaligenes sp. The numbers within brackets indicate accession numbers from the GenBarnk data library.
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ABSTRACT : Characterization of PAH-Degrading Bacteria from Soils of Reed Rhizosphere in Sunchon

Bay Using PAH Consortia

Sung-Hyun Kim, Sung-Mi Kang, Kye-Heon Oh', Seung-1l Kim?, Byoung-Jun Yoon®, and
Hyung-Yeel Kahng* (Department of Environmental Education, Sunchon National University,
Sunchon 540-742, Korea, 'Department of Life Science, Soonchunhyang University, P.O. BOX
97, Asan 336-600, Korea, *Proteom Analysis Team, Korea Basic Science Institute, Daejeon
305-806, Korea, *Department of Life Science, Cheju National University, Jeju 690-752, Korea)

This study was accomplished in order to collect fundamental data on microbial roles in recycling process of reed
thizosphere. Sunchon bay, which is considered as one of the marsh and mud environments severely affected by
human activities such agriculture and fisheries, was selected as a model place. In our initial efforts, two bacterial
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consortia were obtained by enrichment culture using PAH mixtures containing anthracene, naphthalene,
phenanthrene and pyrene as the sources of carbon and energy, and four pure bacteria capable of rapid deg-
radation of PAH were isolated from them. Four strains designated as SCB1, SCB2, SCB6, and SCB7 revealed
by morphological, physiological and molecular analyses were identified as Burkholderia anthina, Alcaligenes
sp., Achromobacter xylosoxidans., and Pseudomonas putida, respectively with over 99% contidence. Notably,
Burkholderia anthina SCB1 and Alcaligenes sp. SCB2 were found to utilize anthracene and pyrene more
quickly than naphthalene and phenanthrene, whereas Achromobacter xylosoxidans SCB6 and Pseudomonas
putida SCB7 exhibited similar growth and degradation patterns except for pyrene. These facts suggest that the
rhizosphere microorganisms capable of PAH degradation might be used to clean up the contamination sites with
polycyclic aromatic hydrocarbons.



