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Table 1. The composition of mineral salts medium(pH 7.5)

Ingredients

NH,CI 30g
K.HPO, i8¢
Arabian light crude 10 ml
Aged sea water 750 ml
Distilled water 250 ml
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Table 2. Analysis condition of gas chromatography for the de-
tection of remaining aliphatic hydrocarbon fraction

Instrument HP 5890 series II (Hewlett Packard)
Integrator HP 3396 series I (Hewlett Packard)
Column 25mx0.32mm x0.17 pum

Cross linked Methyl Silica Column
Detector FID(Flame Ionization Detector)
Injection volume 1l
Temperature Detector 280°C

Injector 260°C
Initial 100°C

Rate 8°C/min

Final 280°C

Final time 7.5 min
High purity nitrogen
4 kgt/cm

Temperature program

Carrier gas
Columnhead pressure

B 2g7 Copper 5mgS &4l o3}x](Whatman No. 4)e]
EAIA A AR S8 A} 22E AlEg-Eo)
chloroform 4342 rotary evaporator(Eyela)E o] §-3}o] 2z
AlZch 259 §-52] #38o)+= silica-alumina columng- o]
Satdch(17). W74 18 mme] glass columnel] silica gel g 3.5
cm E0] 2 F21& & aluminaE 1.5 em7} B A Z215)dc).
of7lell FEE FEABRE 98 ]S hexane 7+ chloroform
7 20 mbe A 7A7) &
drocarbon *§ -, chloroform
¥ Bush) o] gsigi}
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A8 A=l |5
4 & flal
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gas chromatograph(HP 5890)%- o]-8-3}¢] .o
111 #4778 Table 29} 7t} w3l C,o/Pristane ratio2} C,y/
Phytane ratioS F-A18}o] Afel o3t S-F83) o528 3
olebe= AR *‘}3}4( 11).

Aromatic hydrocarbon& #-A&k 79-+= odrjgfo] =28
= chloroform o 2 3] A3} SpeLtroﬂuorometer(Hitachi
model F-2000, exitation 270 nm, emission 370 nm)% 334 %
& 543 £ standard curve Z4-¥] aromatic hydrocarbon?)

2 AAbstATh4).

A0 9 g

A]fﬂ?‘i} *ﬂ ”«Z'?}?“-EL Zﬂ—“f— A, B, C+ C{]-O = JJr,ng} ]»
AErb vzl vlel 453 Helvko vt a =lAlA)) all-
phatic hydrocrbons3} aromatic hydrocarbons®] 18- A
o] 73-% aromatic hydrocarbons 33%, B, C2] 71-9- aliphatic
hydrocrbons 12, 11%= A} vhepsdth(Table 3).

AEshdel Hafx| R Al8-Es= C./Pristane?} C,/Phy-
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dpol wla) W48 e b8 el AE Bel A5
Azate] njgol 372 thxTof nlal WAl chehdeh(Table 4).
ol AlFel A5 A7t frel 7HAEE alkane R} Ao
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Table 3. Reduction rate of aliphatic and aromatic hydrocarbons
after incubation with the product A, B and C

Reduction rate(%) of

Aliphatic hydrocarbons ~ Aromatic hydrocarbons

Control 0 0
A 0 33
B 12 0
C 1 0

Reduction rates were calculated as following:
the remaining amounts of aliphatic and aromatic
hydrocarbons in A, B and C products experiments
after 3 days incubation

% 100(%)
the remaining amounts of aliphatic and aromatic

hydrocarbons in the control experiment after
3 days incubation
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Table 4. C,;/Pristane and C/Phytane ratios after 3 days in-
cubation with the products A, B and C

C17 /Pristane C,y/Phytane
Control 5.6 2.9
A 6.0 2.6
B 37 2.6

C 1.9 1.3

AR e AE fREAS W 159

Table 5. Reduction rates of hydrocarbon components in each
condition compared to the remaining amounts of hydrocarbon
components in the control test after 7 days incubation

Reduction rate(%) of

Test conditions Aliphatic Aromatic
hydrocarbons  hydrocarbons
Control: Sea water +oil 0 0
I: Sea water+oil+N/P 79 94
II: Sea water+oil+D - 32
III: Sea water+oil+D +N/P 69 59
IV: Sea water +oil + Sterilized D 35 43
V: Sterilized sea water+oil+D - 10

-: not determined.
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Table 6ol wick 790 3 7+ AlgFo) Cw/Pristane Ci/
Phytane ¥]&& viepgdch AdF 19] 49 C/Pristane,
Ci/Phytane ®] 7b2-go] 247} 13, 092 71 %7 viehd
o] ATTEl Rl vl ol AuH Eelalol
AL A4 ek W ok AdgTel A9l
SREHgo] tha dolukgelE 2781 (Table 5) Cpf
Pristane, C/Phytane B]&-2 t)F 7ol vls] W2 7F4=z|
B AT Vel A folli= £3]8 2 Cy/Pristane, Ci/
Phytane ¥]go] 3ad 7oz vfo] AEstHql Eeurt

F ks EHT

Table 6. C,;/Pristane and C,,/Phytane ratios after 7 days incuba-
tion

Test conditions C,,/Pristane C,,/Phytane
Control: Sea water +oil 3.8 2.8
I: Sea water+oil+N/P 1.3 0.9
II: Sea water+oil+D 3.9 2.8
III: Sea water+oil+D+N/P 38 2.7
IV: Sea water +oil + Sterilized D 38 2.7
V: Sterilized sea water+oil+D 4.7 2.8
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Table 7. Reduction rates of aliphatic and aromatic hydrocarbon
of Arabian light crude oil after the incubation with the product E

Kor. J. Microbiol.

Table 9. Reduction rates of aliphatic and aromatic hydrocarbons
of Buncker C oil after incubation with the product E

Reduction rate(%) of

Aliphatic compound ~ Aromatic compound

Reduction rate(%) of

Aliphatic compound Aromatic compound

Conc. of product

- 0.5% 1.0% 15% 05% 1.0% 15%
Incubation temp>

Conc. of product

- 05% 1.0% 15% 05% 1.0% 1.5%
Incubation temp.

5C 6 18 24 10 2 6
15°C 11 16 12 17 36 4
25°C 15 16 26 9 33 11

5°C 0 0 0 11 22 0
15°C 0 0 4 0 6 17
25°C 3 3 25 20 20 24

*Reduction rate(%)=[amount of remaining hydrocarbons in the
control test - amount of remaining hydrocarbons in the test under
the different experimental conditions}/amount of remaining hydro-
carbons in the control test X 100

= e gl ofgh ezt o] FolH g o 5 qlsiet o]
Aol ZadAzle A daksbd &h% 249 f5%
sloll+= 7}A<=l alkanes®} 24 AFe] alkanes H-&ljol eis)
= T4t FAl AHgsls oR At

A% B W sk, UHE 10T olFe A%
of AlF E9 Fie} wiokEne dAGle] fEEE BT
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e AFEs f~7M] WE Hag Adae] e g,{é?—g
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Pb}‘fH“ I aliphatic AJ%-9] ZAzbel= thE ok}

4

r

N

LHG

g
5
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A58t J e wE el Cpo/Pristanet Cy/Phy-
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71 E(2.4)Y2 Pseudomonas sp., Acinetobacter sp., Morax-
ella sp., Candida lipolytica®. A3 % f-F5a& = A&
S olgale] AEI AnE wusiidrk A4S 5%l

_|°*' §:4_

Table 8. C,./Pristane and C,/Phytane ratios of Arabian light
crude oil after incubation with the product E

*Reduction rate(%)=[amount of remaining hydrocarbons in the
control test— amount of remaining hydrocarbons in the test under
the different experimental conditions]/amount of remaining hydro-
carbons in the control test X 100
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Table 10. C,./Pristane and C,,/Phytane ratios of Buncker C oil
after incubation with the product E

C,,/Pristane C,,/Phytane C,,/Pristane C,/Phytane
Conc. of Conc. of
Incug;;’:sd none 0.5% 1.0% 1.5% none 0.5% 1.0% 1.5% ]ncutf;gg:d none 0.5% 1.0% 1.5% none 0.5% 1.0% 1.5%
temp. temp.
SC 59 61 62 61 32 32 32 30 SC 13 11 14 L1 29 24 26 28
15C 61 70 63 61 30 28 32 23 15 13 14 14 13 29 32 33 32

25°C 60 61 61 67 31 31 30 30

25°C 13 13 12 18 29 28 28 28
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