st

2 2FE3] 2T 3 X 2002. 4

1~
il

o g a0 A Rhodococcus rhodochrous 1GTS8% o] &%
g3 g 8o A 5-L wFriole] A&

f

o) 5 O
120% #HFS
sk st s}ey otz

A3} (02) 2290-0487, FAX (02) 2299-9496

Abstract

Rhodococcus rhodochrous 1GTS8 (ATCC 53968) can break organo sulfur
compounds such as dibenzothiophene. Since the environment for
biodesulfurization process is invariably hydrophobic, parameters in hydrophobic
systems should be examined. For the model oil, hexadecane-containing 5.43mM
dibenzothiophene, the volumetric desulfurization rate was decreased with the
oil-to-aqueous phase ratio up to 50%. The rate declined sharply after 48h
because the cell activity, which is refreshed by medium exchange, was lost. To
supply the exhausted nutrients, medium exchange was performed. At 30% oil
phase, most of DBT was removed by medium exchange on 48h, and the rate
was 2.03mg DBTremoved/Ldispersion—hr. At 50% oil phase, medium exchange on 60h
was performed and the rate was 1.79mg DBTremoved/Laispersion—hr. The 300mL flask
system was scaled up to a 5-L bioreactor system. On 60 h, a medium exchange
was performed and the rate was 5.28mg DB Tremoved/Ldispersion—hr and all of DBT
was removed. It means that we can use the biodesulfurization process even in
the high oil-to-water phase by some appropriate methods such as controlled
feeding of key nutrients and the dilution or removal of some toxic metabolites

by continuous reactor.
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#3+= Rhodococcus rhodochrous IGTS8(ATCC53968)S A&3 vl Zwjre
It dgFixe] =42 glucose 10g/L, yeast extract 0.5g/L, nutrient broth 8g/L
ojtf, EujkL 1% minimal salt medium® %4 S glucose 10g/L, glycerol
16g/L, KH-PO, 2.44g/L, Na:HPO, 557g/L, NH,Cl 4g/L, MgCl-6H-O 0.4g/L,
CaCl>-2H>0O 0.002g/L, FeCl:-6H.O 0.002g/L, MnCl:>-4H.O 0.008g/L& AF-&3F
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v X]of] o 3+ hexadecane2] F3H]7} 30%, 50%7} == &g tt. DBTS HBP+=
FH & 28 300, & ethyl acetate® 5ui 3|43t} | Bondapak C18 steel
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Fig. 1 Effects of medium change

on DBT removal at 30% oil phase:
control (O); medium change at 48h (@);
medium change at 96h (A).
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Fig. 3 Effects of the different nutrients
after medium change; no change (@);
new medium exchange (O); carbon
source excluded (HD; phosphate source
excluded ([)): nitrogen source excluded (
A). inorganic salt excluded (&).
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Fig. 2 Effects of medium exchange

on DBT removal at 50 % oil phase; oil
fully exchanged (@); oil half exchanged
(HD; oil no exchanged (&)
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Fig. 4 Effects of medium change
different initial cell inoculation conc. in
5-L bioreactor; control (0); cell
inoculation doubled (A&); cell inoculation
two and a half fold (H); cell inoculation
trebled (@).
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Table 1. Effects of medium dilution
with fresh medium or other solutions

Desulfurization | Desulfurizatio
Set| Medium for |efficiency for| n efficiency
# exchange 48h for 156h
(%) (%)
1 |A 100% 15.2 29.6
2 |A 80% + B 20% 15.8 335
3 |A 50% + B 50% 18.0 38.7
4 |A 20% + B 80% 16.9 36.5
5 |A B0% 1+ C 20% 18.0 312
6 |A 50% + C 50% 16.1 259
7 |A 20% + C 80% 154 22.0
8 |C 100% 159 188
basal mineral
9 |medium without 182 245
nitrogen source
phosphate buffer
10 |with carbon 17.8 20.6
source
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