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Table 1. No flow experimental conditions for degradation of benzene
and toluene

Microcosm Moisture Content PAC

(%) (%)
Case 1 5 0
Case 2 5 1
Case 3 5 3
Case 4 5 5
Case 5 30 0
Case 6 30 1
Case 7 30 3
Case 8 30 5
Case 9 60 0
Case 10 60 1
Case 11 60 3
Case 12 60 4
Case 13 100 0
Case 14 100 1
Case 15 100 3
Case 16 100 5

PAC: Powdered-Activated Carbon.
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Fig. 1. Degradation of benzene components in various microcosms supplemented with 64 uM benzene.

60

—o— Case 1
% \ —— Case 2
E 50 —py— Case3
:g'_p —3— Cased
gi 40
£ E
223
53 N
P \1\
g*
g
g 10—
3
2
0
ODay 1Day 5Day 10Day
Reaction time in microcosms
60
—o— Cased
P e —g— Casel0
N\ —fy— Casell
40
—¥%— Casel?

w0
=1

—_
=]

Teluene components remaining (mM)
in soil samples
P
&

0Day 1Day

Reaction time in microcosms

SDay 10 Day

Toluene compounents remianing (mM)

Toluene components remaining (mM)

in soil samples

in soil samples

ODay 1Day 5Day 10Day
Reaction time in microcosms
—— (,‘ascH_
- —&— Casel4
—#A— Casel$ .
\\ —~%— Casel6 J
ODay 1Day SDay 10Day
Reaction time in microcosms
—o— Case§|
| @ (Case6
| | —t— Case?
|| 96— Caser
il
ODay 1Day S5Day 10Day
Reaction time in micr
~— Caseld
—8— Caseld
T —a—cusels
J*—-)(— Case 16

0Day SDay 10Dey

Reaction time In microcosms

1Day

Fig. 2. Degradation of toluene components in various microcosms supplemented with 54 uM toluene.

-
=

5%
294 1090] Hol= g3 Eal=A) wsket.

100%%) A9E 4% A7t A eke Z2ugle) B8

o Ay da2se dads S99 5 S

Zo

L

.

Eok ) £8 2357} 30%, 60% o] BA n|AE E3 2 g4



88 Han-Woong Lee et al.

e 1%, 3% F7HE vAE8AdA 27} gy olFoixtke
72 ¢ 4 U 53] S8 % 3099 S 1971 Aot
U 2873 (Case 6, 10)014] 718 w2 B3] @42 Bojeguh
Atz o 2 EqkfA HAE-9] 5.2 EUo] B FA7|AY vt
2 Azs|A EGU sEo] A=A s E50] A"
I SHh(1,15). B2 Y R e T HERE vA ul
B0 JaS Frh14,15), Olﬂifﬂ A2 B Ago)M 29k
o] 2 AHEH("E“’&*HEH)011*1 B 3lw o] sl o3 Eﬂ

u| o] gAlo] =B F3ET} 30%9} 60% A Z7}ska oo
upg} WAl EF48 Haldhs nAEe 4% ST
At Eoh e v Ee] AR AFEE AT YAEE
T E o|FA F=dl 2R-E T afleolgtak Al ET. uket
A ohe Age zhzte) B egle) wlE uME Byus 4y
< Pt

O|&8 e n|YE=e 2XEMS

Table 2.Total number of the culturable bacteria in various
microcosms
Case of Reaction time

mcrocosm Oh 24h 120 h 240 h
1 2.19 X 10% 316 X 10° 1.62 X 10° 1.66 X 10°
2 219 X 10°  7.76 X 10° 145 X 10° 2.0 X 10°
3 219 X 10° 209 X 10° 1.29 X 10° 1.74 X 10°
4 219 X 100 1.79 X 10° 1.85 X 10° 1.70 X 10°
5 219 X 10° 295 X 10° 20 X 10° 3.02 x 10°
6 219 X 10°  6.17 X 10° 1.55 X 10® 1.07 X 10®
7 219 X 16° 1.0 X 10° 4.17 X 10" 6.76 X 107
8 2.19 X 10° 692 X 10° 1.70 X 10° 2.57 X 10°
9 219 X 10° 871 X 10° 141 X 10° 55 X 10°
10 219 X 10° 275 X 10° 347 X 10° 1.05 X 107
11 219 X 100 7.76 X 10° 151 X 10° 24 X 10°
12 219 X 10° 24 X 10° 251 X 10° 1.26 X 10°
13 219 X 10° 871 X 10° 1.07 X 10° 1.38 x 10°
14 219 X 10° 34 X 10° 3.94 X 10° 6.76 X 10°
15 219 X 10°  6.17 X 10° 120 X 10° 2.19 X 10°
16 2,19 X 10° 347 X 10° 245 X 10° 6.5 X 10°

“The cell number of the total culturable bacteria (CFU/g).

Table 3. Total number of the culturable bacteria in Case 6 microcosm
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Total number of the viable cells (CFU/g)

Reaction Time -
Total culturable bacteria

Benzene-degrading bacteria Toluene-degrading bacteria

Oh 2.19 X 10°
24h 6.17 X 10°
120h 1.55 < 10°
240h 1.07 x 10°

9.12 X 10% (0.41%)°
1.24 X 10° (0.02%)
7.59 X 10* (0.049%)
1.0 X 10°(0.93%)

6.31 X 10% (0.29%)"
1.0 X 10°(0.016%)
8.51 X 10* (0.054%)
407 X 10° (0.38%)

“The percentage of benzene degrading bacteria in total culturable bacteria .
®The percentage of toluene degrading bacteria in total culturable bacteria.
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Table 4. Results for isolates from benzene and toluene degrading-bacteria in case 6 microcosm containing original soil sample

165 rRNA gene sequencing

Isolates Closest match No. of nucleotides compared % Similarity with closest match  Gram stain and cell morphology
BT1 Pseudomonas testosteroni 460 97 — rod
BT2 Acinetobactor caloaceticue 540 97 —, rod
BT3 Pseudomonas vesicularis 346 94 —, rod
BT4 Alcaligenes xylosoxodans 542 98 -, rod
BTS Psewdomonas acidovorans 436 93 —, cocci and rod
BT6 Flavobacteium capsulatum 431 93 —, rod
BT7 Klebsiella peumonia 453 98 —, rod
BTS Klebsilla oxytica 401 95 — rod
BT9 Pseudomonas putida 602 99 -, tod
BT10 Acinetobacter woff 485 98 —, rod
BT11 Rahnella aquatilis 562 96 ~, rod

Table 5. Results for isolates from benzene and toluene degrading-bacteria after 10 days reaction of the Case 6 microcosm

16S rRNA gene sequencing
frolates Closest match No. of nucleotides compared % Similarity with Closest match Gram stain and cell morphology
BTEXI1 Bacillus sp. 307 94 +, rod
BTEX2 Bacillus sp. 535 97 +. rod
BTEX3 Paenibacillus glucanilvticus 510 96 +, rod
BTEX4 Deinococcus grandis 589 98 +, coccl
BTEXS Paenibucillus popilae 434 97 +, rod
BTEX6 Microbacterium aurum 104 99 —, rod
BTEX7 Unidentibacterium low G+C 430 97 +, cocci
G-positive bacterium
BTEXS8 Paenibacillus grandis 334 97 +, rod
BTEX9 Unidentibacterium low G+C 348 97 +, coccl
G-positive bacterium
BTEX10  Unidentified eubacterium 620 99 —, rod
BTEX11 Pseudomonas aeruginosa 569 98 —, rod
BTEX47  Pseudomonas sp. 407 97 — rod
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ABSTRACT : Microbial Community in Various Conditions of Soil Microcosm
Han-Woong Lee, Sang-Hyon Lee, Jeong-Ok Lee, Hyeon-Guk Kim, Soo-Youn Lee, Seong-
Ho Bang', Doo-Sung Baek?, Dong-Ju Kim?, and Yong-Keun Park*(Graduate School of Bio-
technology, Korea University, Seoul 136-701, 'Department of Biology, Hanseo University,
Choongnam 356-820, “Department of Earth and Environment Science, Korea University, Seoul
136-701, Korea)

Biological treatment of benzene and toluene contaminated soil was investigated in laboratory microcosm of
16 different types for degrading benzene and toluene by indigenous bacteria. At the experimental conditions
of the microcosms fast degrading benzene and toluene, moisture contents were 30% and 60% in a soil gap
and content of powdered-activated carbon(PCA) for adhesion of benzene and toluene-degrading bacteria was
1% in total soil mass. At the conclusion of the shifted bacteria community, Case 6 and Case 7 were operated
until 10 days, and then the total cell number and the number of benzene and toluene degrading bacteria were
investigated. The total cell number of Case 6 and Case 7 increased 488 fold and 308 fold of total indigenous
cell, respectively. The number of benzene and toluene degrading bacteria increased and maintained the per-
centages occupied in pre-operating microcosm. Species of benzene and toluene degrading bacteria in micro-
cosm changed from species of Gram negative bacteria to Gram positive bacterial species after soil exposed to
benzene and toluene.



