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Abstract

We have studied bioremediation of effective microorganisms on crude oil spill in Taean, west-coast of Korea.
Qil contaminated soil samples were collected on December 14, 2007, seven days after the Hebei Spirit oil-spil-
led accident. Total petroleum hydrocarbon (TPH) was measured to evatuate the effectiveness of effective micro-
organisms (EM) which were composed with yeast, photosynthetic bacteria and lactic acid bacteria on oil
degradation. TPH concentration before EM treatment was 323.8 mg/kg, whereas TPH concentrations on 2 days
after EM treatment and that of control (without EM) was 102.1 mg/kg and 170.6 mg/kg, respectively. On
six days after EM treatment TPH was 91.3 mg/kg and that of control was 127.7 mg/kg. Percentages of degraded
crude oil were 47.3% without EM and 68.5% with EM, 60.6% without EM and 71.8% with EM on 2 and
6 days after EM treatment, respectively. These results clearly showed that the application of effective micro-
organisms toward oil-contaminated soil was quite useful to degrade crude oil spill. These results were derived
from the effects of biostimulation of microbial media nutrients and bioaugmentation of effective
microorganisms. If we carefully apply these effective microorganisms, it can be a useful bioremediation method
to recover oil-contaminated marine ecosystems.

Key Words : Effective microorganisms, Bioremediation, Crude oil spill, Tacan, Hebei Spirit

“National Instrumentation Center for Environmental Management, Seoul National University, Seoul 151-742, Korea

1LY B sdag A FEWUA 12,547 kil 9471
e At RS 20471 AA BA7 o}
20079 129 74 08 M Bt AL qae =m0 FRAUA T} Moﬂ o

F A2 A 50 daes W 1004 R tﬂﬁéw
[oh 2

=
=
ol 23 Y B3I AT TYU &%

UEdA g g et 99 l’é}

L= &=
&a Qo Ao 7 FER3 9¥ Ze- A7zt 5 5
Corresponding Author: Eun Ju Lee, School of Biological — 9F¢] @7} A2 o BaANAAA fd 89 7]
Sciences, Seoul National Univeristy, Seoul 151-742, Ko = -
Phone: +82-2-880-6673 Y e EfEAne 91840 ol e FFoltk

E-mail: ejlee@snu.ac.kr



796 O] &F - o] 4R -

FEvEte] Fa dYgAld, gk dgtoigdel 9
FE 2alo Halls B2 HEF AYAFeg o
Fol HsjAol & AT E o]F 2 Uk $
el 199333 199530 2T o d Mupaim
o} Fr 2 Abarolgjel e b AT At §
dA WMHAE HFe AAngrl SUse FAlol
, 1991 - 2006 Ale]e] wi\d 400894 15,800
E 719 g0l v f9999. $ede
B FAEALILY 76% 7haFo] As)el Fale] ¢t
A AFHoz HAsy glon AN AYIERE
F9) 80%E AAstn AT E§ WA HYrE
FEFS 90% ool 71§-F&%F 100 ki ©]42] o
FAwADE sty Bt A Mt @E
o] G gytol} At HAE QUF ego] A7}
g &0l ol A, ol& Q1% S A Y ux)
7b EER ok G 1ERE 9% Y
2 FA, ASAHA Tl AHAQA dFS Foh
& £ 199539 H S ‘HNEZP2'T Ala & u
AE A v&4 A AHFL Frgodnt 4
b ok 4009191 FEY ofito] 28T

48 g dFREAns g gy ojgda F
AR, AARE, 181 37 HAE A9
Bt 7Y AGog g 7o) w s
BA, Ea B o] we A)7ka) vl go] o7
=) &M 1989 g AT oA Rz oo
& Bz 5NN A28 979 F Fuo] 27
HE'S7l 53 %9 309 olZ&d 173 £
T2 HajA g FAEL) HEEde & vl 4
US $ 286,000,0000] ol=3 F&|=g FHlE9 A4
v Baa 9AA S T 2e 08 AAE 297
A AT E 2 SHAL 10299 o) AoE
AP, $vte B 12d A 1959 Ay
A" B Hx8t o 500082 4HE 5
AR AZY259 APole BPstn %
ARFFrEAte] dg A2 FA 3 gulg 233
25 A Flo] AW E'E Al E Poldte] 1
Zg] o] Aoz FAHL

=
=

=
=

[~

71 S8l AP AR o] AAE T3 dF & 99

olel - 7)ol -

4 e ke EAsla feudES 283
2o A &9 $A4 v 4F g T A=
33 A B R Bdxg g Sogse e
AA st gt

2, M8 ¥ ¥y

21. 27X H EY Mz A

2 A7 A EY AEE T BT 29
W e 2 FQtrbel A AlsL B F 15do] A
20073 12¥ 1499 AJ A A= BEE o
&3} 2TH36° 49' N, 126° 10' E). EF Al 2S

3 FrE 4F &0l doid Al dReERY
o 10 km HolA e = sHArto)n, AbaL o] F
AAEAAE 8 AR sLrt Wh AA
Aol o]FofAIL Y- Aot BEF AlRe Y
HE ATt A SH7T 2HE EFS UM
B o 25 em7bA] Ate g2 AFSHT AHAT A5
= 7189 E40] gler ZIE dA7E Wk AP
AEE olF HidHd] do} d7dz usiilen
Aol AHEE w7tA 5T Ao RAFA

22. B4 Wy

FEUAE E3 A4FE A8 20073 12€ 159
A B Fepag Fo Wol EUdH dFE
7bedt 3 #23A HolA & thd 50 ml tubed]]
20 g A @okth viE A AE, 247 Wi F v
E FAEMET) AE, 297 g nAE A
ANE, 647 Mg vAE FAHMEF) AR R 6
A7t vl A E AR E FYIBIYL iESe 7
A NE G S0 Y AEEAT B4 dddME
AR S F P B B P B s A9E
A& 309 B ag AHEE AT B3 v ge #-&
A EA = e A5 22 0.04 ml ¥ A 23R
o} o] wf YolFE WAAEY] 4 EY FA o 500
o] 1 Ax g} 81 E(effective microorganisms)
& § 2 (Lactobacillus acidophilus, 1.9x10" cfu/g),
B E(yeast, 4.3x10° cfu/g), 34T (photosyntheitic
bacteria, 4.8x10° cfu/g)S 2 Y3 AL o] &3}
Ak AgE vAE M F 5F4E& EoAF A2
22T 42 1AM wgFstdct g 3 AlE Wl
ZHske 989 B48 rkaARvhE D 9 (Model



gt f2 dfo MERE

6890, Agilant)E o] &3t} BAFYT} Az}
By AEE& DB-SHTE o]gstgon 50°C(2
), 15TAE), 320C(108)2 719slgoen 29 &
Z24E 2 mUming o} &3ty

E Ao df B0 AR EFEAe C8-C40
A 2] # naalkane B4 & o] R8T C8~C40 A}
ofe vehte vz WA H¢or Ayt
o e EFEFZAE A A8t gle
QA Poln, EFFAL YW A4S FRE
AHEE w9} 1 A Y3 Ao Sﬂ"i‘r%‘i}é)
Ot 459 Fdle o) 23] SaEA &
1 AAYA Ao e B glo] A
A EY F AFY FARD NeagngEngyd
g FgA F2HrEE A5 doh £E B
HQ e FEEHY FHEHE o83 US
EPA 9] HEM(n-Hexane Extractable Material, Oif and
grease WY O AILE &) Wlol Aok of W o
A& AR, #7 ‘ﬁE, 229 19 2L E5E
A3t = 71 T v 99 0] &A8 n-hexane
o & $3EA Qe BAL £FHT Ab A¥ 2
#9h Friheay oie] ZPolE 5go] ot
= ke ME« ARG Q. wekA Bl ol
He gwdes Bge 729 AEE Wrbele
H AL HE MAHARREIYEE o] &3 AFA
SEEFA(TPH) B WS AMEE Y

& A% FE0AdE 48 797

et W] oF EYE AR FEvidES AT
7] Ao BA3 A4A F €354 (Total Petroleum
Hydrocarbon: TPH) ¥ =9} F&rjAdE A7 2 ol
2T 297 69 F TPH ¥ % W3 ZAde
Table 1o JERAQITH €7 §& F 7] A ¥
Bhet Wl E Sigkyt 2l Eoke] EA)3ke TPHY
FEE 323.8472 mghkeollom {EvAE A 2
AU8AIZY) T 102.1:159 mgkg WET AL
170.6+4.2 mg/kgo & v|AEL A2 2% TPHY}
t] Bo] ZadHth B FErAE A 6d ¥
91.343 .4 mg/kg, Q27 AL 127.7416.5 mekeo.
229 ¥ FdFnHgE Jo|rt Eo|EAT HF
F&7) *@5” A g Aol TPH E3)&ol 3o
F40AE M) 29 F TPH ¥2& A8 A 5%
of uls) oF 68.5% FastRen, A 6d Fo=

o 71.8%7} #4x8tArh o] AHE B F8v] *E*g
g AT A 27 FF AE FHARA F &
i & £A3 02 BRIt oA &

%Ul*ﬁa 1 el 3

PN

e e

‘:WLJH‘

a3
<
o

Hu
de
ol
§
b
2

=7 A ® Fxd vle)
& Pseudomonas aeruginosa ) A}
?' Ego MY tAfo B3l 4
Y F 51% TPH B e
e FxogY. %11401 AH-o] HFL 0.850]1
HhHevaporation)ol] 213 f-F AEo] o &

3] gty Ao oetw Fel % AR
Afo] A wet 25 2 AT oF 35% A

oF 68.5% 7}
Ao o
HollA Lo A

-O« r}v (Ug

rlo r 01}1

Table 1. TPH concentrations and percentages of crude oil degraded in crude oil contaminated soil without/with EM

(effective microorganisms) treatment

Incubation Period, Day

0 2 6
TPH concentration
(mg/kg soil)
without EM 323.8+7.2 170.6+4.2 127.7£16.5
with EM 323.8+7.2 102.1+15.9* 91.3£3.4*
Percentages of crude oil degraded(%)
without EM - 473 60.6
with EM - 68.5 71.8

* significant at p<0.05 level (n=3)
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