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A mixed population of marine bacteria was obtained to catalize the biodegradation of bunker-C fuel oil
by means of the enrichment culture technique. Samples used for the enrichment culture were collected
from sea water and sediments in the vicinity of Pusan, Chungmu, and Ulsan in Korea. As the biode-
gradation of bunker-C oil proceeded, the number of bacteria increased from 1.1x 10® to 8.7 x 108 cells
per ml when pH was bufferized by 0.1 M Tris-HC! buffer to 7.6, then oil dispersion increased to
ODsg 2.2 and approximately 48% of the oil was biodegradated in 10 days. Oil dispersion was absolutely
dependent on the addition of nitrogen and phosphate sources in sea water. High and low sulfur-containing
bunker~C and crude oil could be dispersed similarly. Bunker-C oil was dispersed rapidly at the pH

ranging from 7.0 to 8.0 and dispersed to the amount of 7.5 g per liter of sea water medium.

Al = frol &Aldol friell Aele 714E Az ol & 4
oz ol F gl ANl okl o] FE,

r

=3 AfF R 14%3}‘5}%%394 dael gzt AR WA RA ARA wIese] o]dd
olE FTAANAY sSF 9 FFEFTY FETLR A4 AT WE LI JAWTN. o= AfRedE
frecde] s A -’—“}—‘1 Qetside] 2 T EA I AAEL o] st AAATNnA @& AEE
2 A5z gt ol E #FE AA Fhsel ¥e o ofF A2 AR T AT ATl
Aol e slEhe FAstm, <L Aue g  QHTA.

Agd A HA4E iAWY, AAAH2E o] F $elvel dadd §HedT F5L olFE
A2 Ad B A $EALY £ Sow PR E  QEE bunker-Ciel g ELH dTE AL
o] Be G nAgY. ey 299 & F gdenzg ¥ A bunker-Cio} §
47 A4 SAY e Sudnke] AQdxsl 7l enrichment culturea}d wlE EIhw ofA E& 4
Holzed ol ANBAHL o, ¥, AT Bt AFT bunker-Cf E3lo] v E FFE
o EuE A gt sl AEEe g HEE  Z4AE EEIn PEPDP

H4ge] st FE o] FeixlTha. o] e 4

— 152 —



Eghul oF & oF4 el &8 Bunker-C-¢] 4 B3

As R

1. HiX| =M

Bunker-CH% Bl49 02 o] &8 4 9= gl
b FS Q7] 814 bunker-CH 7.8g, K.HPO;
0.01g, (NH,).SO; 1g, Tris-aminomethane 12.1g¢
£ AddF 1l Ho pHE 7.602 23T £

enrichment culture 2] % c}.

E A TE Fake &7, AR ek, o
£, SA WS SHe) weldl i g, 2

Hx FTEAA AT &g 2 AAAE Ay
Wizl e]] A Fsled 59704 02 535 o] 4} enrichment

culture A1 A B E3StA] 2 A
o AFEe EXE gram o4 zhiol 17%, gram
iy

9.

Ao 2 He Tt A

4 g bunker-C §-& %—i x}-
ow zgheFe] 1.6%4l A3 8% bunker-C

$, ZateFo] 0.1%¢l Brunei Champion A1 -89}

Fekel 2.57%9l Kweit 4t )I& vz A3}

EN
o Hu
rir
rrI
rﬂ)._l
Ho
old
Y
dud :io

20 ml bunker-C wj %] & 2-& 500 m!/ Lingerd of}
enrichment culture §¢ Eghuj okl 700l & AHS
Sh3 18°Coll 4] &3 128]4  360° 3 Aste I A4
w o}zl 5 A zpsle] o ofAF et

§79 BAAEET 23] dslel Reisfeld
o3t el bunker-C# W Fd ¢ EFnF skl
B F sml & AP (150 x 14 mm)e] FA] &7
5ESe FAAD B, 4 SR B 2ml

Al Zehnol 540mm o) A8 ¥
AR =S BAsg

mol B9 COLE e AFRALE 4
A

S350 & 3 CCLz A8 3

analyzer(Horiba OCMA-200) 24| RAE F%& &3
s et

23 3 23

1. HHQfAjZiol] M2 Fol= =}

s

Enrichment culture A]%) ZEgo] Al FS 243
210 2 bunker-C fubo] A7bxl wjA] e A uf ¢k
A7l A4 AFSes), pHes @ bunker-C {9 -F
244 £ 3 A3 Fig. 13} Zbeh. Fig. 1Ad) A&
0.1M Tris-HCl8}3 8o 0 ¥ pHE 7.62.8 A3}

B4

Fig.

— 153 —

DISPERSION AMOUNT (ODg4q)

DISPERSION AMOUNT(0Dg4¢)

o—o 1{i0®
2 /
° .
108
>
S G 3
Q
]
\ 1078
=2
-4
-
pur )
8
108
A
, (A)
4 [
CULTURE TIME (DAY)
109
2
— e =
* ® lioBE
B
o
° o
®
i
1072
4
-l
)
N o S ] W
io®
B
s P (B)
G ] 3 3 3 5 ;3

CULTURE TIME ( DAY)

Changes in the pH, cell number and disper-
sion of Bunker-C o0il during incubation of the
mixed culture. The medium was stabilized
(A) and not stabilized (B) by Tris-HCI
buffer ; pH(O:--O), cell number (@—@),
and dispersion amount (O—Q).



Hhel 4]« g« AT - T8

A FARNA Fozd ATe 1.1x10° cell/mi o Afrect GEAAELS o @l $istn glo
A ook 19e] AupEA 8.7x10% cell/mi 02 o 2 o] & o] Wtm PA= .
800w A= S8y fEtsE 54F 2.2747 F
7Fstgeh. dbele] pH&%A 7t gle Fig. 1BdAE
NZ2] pH7.6614 3% pH5.42 AR s AFF
E 5x108 cell/ml 3 =20t ZFrtsly FEHEE 59 8] %0 48] bunker-C-§ 2Ale] Lok ofokd s

s

)

=

3. Jygel Het

s 1.33 =qk vehdgle. a8z {74 Edld LTE 2487 std "AaYow 7.6 mM(NH):2
=Z pH Y Z4E B=2] Aesl Fojokwt ke 50, Aoz 0.057 mM K:HPOy, wgFARos
XE

A4E ¢ F o 0.05% yeast extract3 747+ 2¢3sle HAsls] wgk
=),
. EEE 53 2 @5} Fig. 3614 B wls} o] A44s} 4

o Tl &3 bunker-C 9 4 F3a] o] AAnl Aok Ao 4] yeast extract 7} v A7k A
Febd SREZsbe] ole] AEFTY AT ol T AR FA T3t gigleEe &
content analyzer & w3 ZAbs] & ¥} Fig. 2014 o AlEe bunker-Cf FAbe] wlRgge] w4
ob o] 271 7,800 ppm A} wjoke] APl wpp  RASAE @HE AT & F don, = A5
SE59] Z74% we|r} mineralizationo] 9qt g% Tdel A} £%4 Al Ao Ade

o wa Pash] Soot $9Es Hadd e QoE dEA Badtehs e WA 4 g0

]

= 59se] 7,200 ppm 02 FASIPn 2 F 92
8] rAste] 1095] 4,100 ppm ko] AEsL] °F 48
%9] bunker-C f7} 28 =4t

Aclas 10 dfell diste 1846l AuhA oF
70%, z7j Dibble 192 35<nko] <k 70% 7+ 4
i gdely st et L A4Ee] bunker-Cfri=

n

—9<8—8—8
. o

DISPERSION AMOUNT (ODgg40)

o}
T\o\
o\.\.
10 Wz
—
- ___o___e___e_—-e
f 20 ’§ 348 9:’3——2 L4 [ 9 b4 d
P b3 [¢] | 2 3 4 ] 6 7 8 9
- aQ CULTURE TIME (DAY)
2 e
2 30 = Fig.3. Effect of nutrients affecting on the disper-
g 3 sion of Bunker-C oil. Sea water was supple—
S 40 2 mented with (NH)2S0s, K-HPO; and Yeast
g \ > extract (@—@) ; (NH{:SO0s and K:HPO
W g 0 g (O—0Q) ; (NH2580, (m—@ ; K,HPO, or
o T x sea water only (@—@)-.
@ a »
d 7}
o 60 a
4 RES®RYE 243E
o
] 2 4 6 8 10 sLgleko] & B g4E:2el o2 = 3laleke
GOLTURE TIME (DAY) F3heFe]l Az BE 4FRY 5 F e

4.0%9 334 bunker-CHE v Rated 1.6%
p 4 bati Biod ql A 35§ bunker-C -§, 0.1% <l Brunei Champion
ation amount during incubation. Biodegra- o mw o R R s
dation rate measured by oil content analyzer Af R 2.57%<] Kweit 478 LA o2 w gt
(O—0O), and dispersion amount measured A3} Fig. 4ol el 2 2518 2qvh. ez
by spectrophotometer (@—@). A8 {133 qEEo] FEd) Holdo|v} ek

— 154 —

Fig.2. Relationship between dispersion and biodegra~
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Fig.4. Dispersion of high and low sulfur-containing
bunker-C oil and crude oil. 4.0% sulfur-con-
taining bunker-C 0il(O—Q), 1.6% sulfur-
containing bunker-C oil(@—@), 0.11%
sulfur-containing Brunei Champion crude oil
(®™—®), and 2.57% sulfur-containing
Kweit crude oil (@—@)-
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Fig.5. Effects of pH on the dispersion of bunker-
C oil. pH 5 (@—@), PH 6 (®—®), pH7
(©O—0), rH 8 (@—@), pH 4 and pH 9
(x—x).
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Fig.6. Effects of bunker-C oil concentrations on
the dispersion. 2.5 g/i(x—x), 5g/l(@—
@), 7.5 g/I(O—0), 10 g/I(®—), and
12.5 g/l(@—@)-
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