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Influence of Surfactant on Biodesulfurization of Dibenzothiophene by
Rhodococcus erythropolis IGTS8S
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Durng the biodesulfurization of dibenzothiophene 1o 2-hydroxybiphenyl by Rhodococcus erythmpols 1GTSB, a  surfaciant-like
Substance was secreted Into the medium resulting in the decrease of the surface tension of the medum. Due to the substance,
ihe optical density {at 600 nm) of the medium had no co—relation with dry cell weight during culivation. The growth rate of IGTS8
increased by the addition of 1 % Tween 80, but it was inhibited cver Tween 80 concentration of 2 % ().

Key word : Rhodococcus envthropols 1GTSS, dibenzothiophena (DBT), desulfurizafion, surfaclant

A B

AeE g2 o] &tuzt s Bilo] ALY 4
Axoz Here] 4283 gitd we Gt dds A9
ol gui(l-4). AEed Heh 23 Agse pARR=
Thiobacillus sp., Sulfolobus sp., Pseudomonas sp., Rho-
dococcus sp(5-6) ol glem, o o]k Mfe] AEEH
g AAEe] A%AN gyo] o]Feixm gich Mg I
Eel gls %2 2A £73F Frigteg pRHY o)F B
78 AETE AHPEez %ol AAXEdE BniHED
ATH7-8). F7| 33z =2 A7 i ode $913 AA
Aole dikA o2 dibenzothiophene (DBT)S RHgidEz
ol &3t th7R). DBTE AT sl 713 %ol &aE=
thicphene 89 £7]8& dxgsitgz B & glen T g2
4% DBT 2458 e udgy 4% Fxy zol= 97
T FASE Heje] {218 PEo) dEAE dess welthe
A7k 3loH610-11). =3 DBT ¢ % dimethyl sulfide
{DMS), benzvl methyl sulfide {BMS), thiophene 0| %7j%
8 ZASREE AHEE & Qrh2812). ditE s B2Rnis
o S FAEEY 2t vHee Aeg QuA gon

t Corresponding  Author © Dept. of Chemical Engineering,
KAIST, Yusong, Tasjon, 200-701, Kcrea

Tel : 042-869-3924, Fax : 042-865-3910

e-mall : jwyang @ kaist.ac.kr

380

=3

| AATA A W AEL] FT FAE 489 Holdd 52 o
= rid29 A=FF (DCW) dddel 5% (OD. at 600 nm}
5 ARETH1L13-14). ¥ ATFRAEL Rhodococous ervifr-
opolis IGTSS (olHele R rhodochrous IGTS8E @R H, o
3 IGTSBe) 93 dete) Agad @8s o7 Fady
A F% o] HE 4 AE M) gx7) o] AE DCWe
wetA F7Hhg 2dstdn. o)+ IGTSE0} 412 o] &4}
gAY AdgAAE 2uEy adde] g2 FH5
S7A7I7T B2 AR FEEG B grdAqE IGTSR
DBTE Z#de FAa4 ASSAAE FHlsls S g9
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[ErR

st 1A AuBAAY A7} ol WEgY 43 F DBTH
w8l olAe ik s ndaige,
Mz % 4y
HEYE
A48 A8 #BHEEE  dibenzothiophene  (DBT),

phenyl sullide, dipheny sulfide, propyl sulfide, thiophenol,
tetrahydrathiophene (Sigma, USA) 5% Algstgen, GC &
AL Hgl UFEEFEFL 261014 tetramethylpenladecane
(Aldrich, USA)YS AM&shdel 88 AA842 Tween 802
A& Shinya Pure Chernicals A1) AE-2 AMEstanh

F

DBT 23 #5F9 Rhodococcus eryihropolis IGTSRE
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American Type Culture Collectiondl EoFdraitt (ATCC
53968). wd72Y dFT viAe] HEA7E AQuAe $3
A, o] 30T FHNA I 4Tl FHA A doks
b 1GTSRe) W= 2 BSM(basal salt medum)& AF&-3+9
1), BSMY =A& KILPO, 244 g/, NaHPO, - 12H0
1405 g/l., WNH/CL 2 g/L, MgCl-6HO 02 g/L, CaCl; -
12H:0 0.001 g/L, FeCis 00006 g/L.olw) 8492 2% alycerol
4 m/Lg AHEatglch 27 DBTE ¥%e 5 g/LY ¥EZ o
AdA FASNT 58 DETE H4407) g&q oygdzs
of Al o)Z H|as] FFElE shdE Algstych Auje o
Ae dakgd oA 72400 g F dE Z22UE 500
ml Erlenmeyer flaskd] HE8ETh IGTS82) Hje 22& 3
0T, RYEEE 200 pm o A2 griela] 244120 uj kst
F 2 b7y ZFsAd. 300 mLY Erlenmeyer flaske] 100
wLe W25 HF4H 2w seed w4 FUd¥ L2 muts
Z2 shaking incubatorel 3-5U7F wjakalyicl.

DBET ¥ 2 ¥&)4E¢! 2-hydroxybipheny! (2-HBE)&] A4
2 AT $ME 8 GO-VSIHHP 5890 series I, USA)E A}
T 4ES AMEoey, ¥4 2Heg 2

B

HEFLEE 250C, A% ATE 3 min, interface 255 280°C
= #he] 24etdcl IGTSRe] Ralds AHaydzde] A3
AudEe gae Ausetd 248 Digital Tensionmeter
KI0ST (KRUSS, FRG)E ol &8s ZAsd, nlage 44
< F4%7] 944 spectrophotometer (HP 84524, USA)E
o} &3t 600 nmeld ¥=® (OD)Z 2Agtged, ¥ixg o
AEE G H4R 8 Ay gNE SRR 23 s
ol HESI AxFTF (DCWIE S99 AdZ2AA71
DBT 2afel olde ek &Ashr] et e ARgdH
Tween 802 wlx]o] 1 % (v/v), 2 %(v/A)el 52 FH749 3
ol REe A #Esglth

o|4E MEy DRT 2

A3 A8 o] AEs] Hee 3 24203 AH T AgE
=7 A F47) Do) mEE e o) Adek A
148arh Figure 144 & gl%0] oldEe Ham DBT
Tl FAlY Yol olAgs DCWs DBTY Eale
Hdld a9 igure 1), £33 DBET &89 H=NE

MSD 48 Fae 2-HBP7F 4428 ol
(Figure 2). ole§t A#E g IGTS8e] Ay Z48 43
DETZHE #ZL feld olfatd €3 dnE= 2-HBPE 4
AgE & 5
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Figure 1. Time profile of cell growth and concentration of
UBT
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Figure 2. GC-MSD analysis of DBT degradation by &
ervtropolis IGTSS. A before reaction, B : after reaction.

of wl=lel izl Ao olddmgd f¥A%e FHIE
of rHE F A|A2] gxrl 02 (ODey Hads Habel &
ZHHT o= HHTE 244 Y3 Az =45 gF
o2 F2Hd wdEe] YAg deldly] s S DCWE
Za Wng2 ZAHYY EE vAE sEdMs gxrt 7
el wg} DCW= S7iehs Bod Bolu g5 § o4l i =
R Alejg] Ag Aol2 WP} (data not shown). o]# @
Ade AHd AliE BEE FEgEe] el FEAoe g
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Figure 3. Tume profile of cell growth and surface tension
of medium The concentration of DET was 50 ppin

Yoo, 54 propyl sulfided] A97F 5 A Aolel A 2
aolg LEhgiTh ole #rte FE3Es 5 v oA
Bo} Bolds Aday g oke] delrm ojd] whE a]x
o g2 & ]3}0‘1 | HEelgtn &S 29 ARgYdES
golgtzt He) oA A3 w2 HlAly
#AAEE %;‘éﬁ}‘ji% I, slsEAlzke] Frbgel wey 29 WY
] Aol Felg ot (Figure 3) L ESE T e e
A w4 4?4 ARFASA G BHE gASH A8
By HA o fEr] Hake] AdEg
45 e —’F%ﬁ 5 ook oleg A BEA rEE
Abgate WAL kel glelA ueits 99 HAied
Ao Kaufmae B{(15)% fAHe Haig ot ok o]2d 4
WEAMA L YEDR Pseudomonas aertginosa YPJ-80°) 4
Aldie gXEA ASfd AR FE AR
t(15). #¥ AHSAZLE Adste A2 WAEY A
23 ddAzt e e ARREE dvErE 3t 2riEgl
SO EE wiFe]  FREY AWgdBde] Rujzp sled
DBTSE oz T34 yrrh njage 43557 o
2 AL #od 7 A (data not shown). ol& IGTSEe)
o8 B7|Eeo] DRTRT ©] 84 |42 4 o, Augida
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ARBYA7 ol YE G723 HE D o2 ¢ 28 9
Lo vAE ks #EEr] Al SHRAHEAAY Tween
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T sleithFigure 4). Tween 808 F%F vlfe] 7hHA o4
2o A% uAEe d9S AR HWF Tween 808 FEA

Korean J. Biotechnol. Bioeng., Vol. 14, No. 3

DCW (/1)

[l

—— Tween 80 1 %{v/v)

—&— Tween 80 0% (viv)
00

-

496

=
3

{ 2 43

Time(h)

Figure 4. Effect of surfaclant on cell growth. The concen-
tration of DBT was 20 ppm and Tween 80 was used at
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