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ABSTRACT

A marine microorganism producing biosurfactant was isolated from the oil polluted coast of Chung-
Mu in Korea, and was identified as Pseudomonas sp.. It produced the biosurfactant and its optimum cul-
ture conditions for pH and salt concentration were 8.0 and 3.0%, respectively. The productivity of
biosurfactant from this strain was affected by the nitrogen source used. For the oil resolvability of the
biosurfactant, the residual oil in the culture broth with 2% Kuwait crude oil at each time of 48, 96, and
132hr was investigated by gas chromatography. As result of this experiment, it was verified that the
biosurfactant acted on C,-Cy, of Kuwait crude oil and so the oil was decomposed. The biosurfactant
isolated from the supernatant was purified by adsorption to Amberliter XAD-7 and followed by gel
chromatography(Sephadex G-100) and HPLC. The purified biosurfactant showed a high value of emul-
sifying activity at 40°C and the emulsifying stability was maintained at the temperature range of 30°C
~60°C. The purified biosurfactant reduced the interfacial tension of Kuwait crude oil remarkably and
showed improved dispersing ability compared to those of commercial surfactants such as Tween 80,
Tween 60 and SDS.
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&<~ wll %] (peptone 5g, yeast extract 3g, ammoni-
um nitrate 0.0016g, disodium phosphate 0.008g,
sea water 1 liter) ¢} 12 4= (NaCl 23.5g, KCi
0.7g, MgCl,-6H,0 10.6g, CaCl, 1.1g, Na,S0, 3.9g,
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NaHCO; 0.2g, (NH,),S0, 1.0g, K,HPO, 0.01g,
Tris 6.05g, D.W. 1 liter/pH 7.6)& A}-4-3}3x, &
oo & ko] 257%e Kuwait crude
oll(K.C.O), 0.11%<] Brunei champion crude oil
(B.L.C.OYE Al&31o.

TFEo 22| g

et3l Qo) 22k k2 2% crude oil(K.C.O, B.
CCO)ol #H7tsl Ay s wixE o|fs}d,
100ml Atz Zaetaze] 22k 20ml Yy 33
2 Ag8E 504 ¥ HE3}o], 2874 150rpmo
1597 2y wherdt ¥, AMFE AP (15mm X
180mm)eff AFEl o2& o]&, HxF T WY
s A wjRo] =g, 28CellA 7U7E wjokste
455 Adsisdnk. A¥E dFe JF dol 2%
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% 1,0008))3 TEM (JEOL 1200 EXID)o 2 33
ggch. Ajgkeld zdabe rapid multi-test system
ol AIP-20NE kit(Analytab product Inc.) & o]&
ok, 759 FA4& Bergey's manual of
systematic bacteriologyell 9a} #3}4ic}.
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NaCl 5% 5ol 42 ®3}E F#s}te] biosurfac-
tant ko) A4 23 AEA}

H ey

0.5M NaCle] #H7}¢l 20mM Tris-HCl ¢5 &9
(pH 7.8) 5mle] Sephadex G-10022 HAH
biosurfactant®} Triton X-100, Tween 60, Tween
80, SDS 59| surfactant$}e] A=AL- vlwstg]
o, oo surfactantzgF-e& 10mg/mlg AH4-3}sit}.
71A2 4% crude oild H7}sted 1£7F 7484 &
HHgE 3 1A < AA AlA, AHAEA (Fisher
Model 20) & |43t AHAHE SA3Act.

& Ol 24

5L Jar fermanter (KF-500)& o|4-3}o] H3 3
4 ®] 3Lo| 2% KuwaitA} crude oil& #7}3}
o], 28, 180rpm, air blowing 1.5vvmol| 4] ujek3}
o] 0,48, 96 2 13247082 AT A5E YA
23} (6000rpm X 10min, 4°C)3tx, AbEodd]l n-
hexaneg 7F8te] A% crude oilg & = F
Na,S0.& o]43te 2% A|7g % gas chroma-
tography (HP 5890A) & o]-§-3to] A 8kqict.
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Biosurfactant2| 22| 2 M|

Amberlite XAD-74#7} &x1%  column(5 X
40cm) & oj&sled ujekHd o ZHE] crude biosur-
factant® &3} "oleb&-& o]&3te] Ee-AHA st
2, A5t FAAZEG. o] AEEZ4 Sepha-
dex G-100 ¢] 3215 column(2Xx50cm) o 2 &
0.5M NaClo] #7}=l 20mM Tris-HCI(pH 7.8)%
% fAg o|g3te] £ - AHAY F, FH3}d TH
Azstect, o|&EA AA S biosurfactant+= HPLC
(Pharmacia LKB)Z Ested #Z zAjsioid),
o] 7)o} AH&-% columng YMC-Pack A-014 SIL
column(300x4.6) 2 2, acetonitrilezt &% 70
3002 337 Lo AFREg o, detectore U.
V detector(A=254nm) & A}4-3}93, e Bt
0.5mlZ &3 AAs .

Ash 2 03

AERFY 22 ¥ X

F5ell o8 o AdeogRy L FF=
Bergey's manual of systematic bacteriologyel] 2]
3 Ao, 749 HehE 7}x= Pseudomo
nas sp. & W5 Pseudomonas sp. CHCS-22 9
waloick(Fig. 1, Table 1).
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Fig. |. TEM(Transmission Electron Microscopy)
microphotograph of Pseudomonas sp.
CHCS-2(x 40,000).
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Table 1. Morphological and biochemical charac-

T T T T T
teristics of Pseudomonas sp. CHCS-2. <
(Unit:g/¢) - H ’[— R é
Characteristics Results 9% t ] §
Gram stain (- é 1% E
Cell size 1.0—1.24m = g
Mobility (+) ¢ 1 £
Morphology of colony rod type 3 I ] E;,
Pigmentation of colony No or yellow white u
TCBS (=) 0.1 L 1 1 1 0.1
MacConkey agar (+) 0 4 8 121 200 24
MR VP (+) Culture time[hr]
Catalase reaction (+) Fig. 2. Effects of organic nitrogen sources on the
Oxidase reaction (+) cell growth and the emulsifying activity of
Reduction of nitrate(NOyNO»~N3) () biosurfactant cell growth:
Indol formation from tryptophane (=) O modified marine medium,
Glucose fermantation (=) A peptone,  [] yeast extract.
Arginine dehydrogenase (-) emulsifying activity:
Urase (+) @ modified marine medium,
Esculine (=) A peptone, M yeastextract.
Gelatinase (+)
P-nitrophenyl-glucosamine (+)
Glucose (=) o
Arabinose (=) =
Mannose (+) §
Mannitol (+) 8
N-acetyl glucosamine (=) E
Maltose (+) 2
Gluconate (+) s
Caprate (-)
Adipate (+)
Malate (+) 0.1
Citrate (-) G 2 4 6 8 10 12 14
Phenyl-acetate assimillation (=) Culture time[hr]
Sucrose ) Fig. 3. Effect of pH on the cell growth.
Lactose =) O pH20, [1pH30, A pH40,
Fractose (=) <& pHS0, | pH60, @ pHTO,
Starch (—) B pH80, A pH50, @ pHIO,
x pHIL.
25 43
Pseudomonas sp. CHCS-28& 5L Jar fermentor Biosurfactant AjAte| X|& X2
(KF-500)& o]-g3te] vjofsialon, 447 = Peptonests -3l wjx]9k yeast extract7he-
ARE A ¥ AEZY e FEEE ’_"43}1 tg} g )2 1\1]_1_ peptone 3} yeast extractE &
£ 29, 1247 o|F¥E 7)o Sojzter, & = Aylak WY sS wR e 37ER] whR|elA] Fo)

S 20412F oI35 71 E3ke P P T E R
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Fig. 4. Effect of NaCl concentration on the cell
growth.
A 0% [ 1% O 3%,
® 5% A 7% B 9%

steot, 48Ee WY A5 AR AT T
2oz yehyrh(Fig. 2). & Aze|A Jehiz 9
FralE 2 739 biosurfactant AJAkeke] 7]<ls}
© 2 peptoned} yeast extract® HE 2 7}
Sl Hlako} ol AEol EAlo] T A,
FE AEEHSE B e F

& ZAW 73441*1“ 424 pH4 ro] oF
2 vepdrtt(Fig. 3).

£ 5 sTEFE EYEA] gl 2 4%
dle dA FEY o] ¥ ZloE Ytig,
NaCl =7} 45 A3 v)xe d3& zxlshg
ot 2 AF, 35 dEEe Y% Nall 3% 3
%AM 71 & ALES B (Fig. 4).

wEE U ok

Pseudomonas sp. CHCS-27} AJ4+e}= biosurfac-
tante] 548 Aba]7| $J&}of, biosurfactant ] 8-}
Qo ulxe £xe) e ZAsges, 1 A%
HALr= 40CE &=}, =3, biosurfac-
tant etAAIL velll= Kd ko) 30°C~60°C o4
WA B e uehfel, He 25 W4
biosurfactant 2] ¢+x A& #alsldch(Fig. 5).
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Emulsifying activity[OD610nm]
Emulsifying stability[Kd107%]

30 40 50 60 70 80
[Temperature[C]

Fig. 5. Effects of temperature on the emulsifying
activity and the emulsifying stability(Kd
1079 of the biosurfactant.

Table 2. Effect of various surfactants on the in-
terfacial tension of Kuwait crude oil.

5 les(10me/ml) Interfacial tension of 4%
amples(10mg/m
P & Kuwait crude oil{dyne/cm)

Biosurfactant 0.79
Triton X-100 0.20
Tween 80 ’ 6.20
Tween 60 2.20
S.D.S 1.00
Buffer(control) 322

HHE

Sephadex G-100 columndeld #2 AHA|E
biosurfactante} Yuldo 2 da] AMLE T 9= sur-
factant=(Triton X-100, Tween 80, Tween 60,
SDSE) 9 AwWA=Eg wws] £ ZAx, Triton X-
100€ A &8 o2 surfactantS Bt} AHAHEE
3HA71E ol Hold& & 4 3} (Table 2).

EE O 24

B 7oA ALEH FF7 AAbsk= biosurfac-
tant9] oil a5 AR 95t oil& Es}
£ oA FollA o) QA Bl BalEn e
A5 oilFe] wtae] H3E gas chromatogra-
phyE o]&38le] =A}8lgdcd(Fig. 6). n-Hexanedl|
95ty £&% 27 Kuwait4t crude oil& 739
woF A7E Aol wie} s®iirgrh 2He BE(C,0
3h)o] Zadte ZAE dehde, &

\_—L-‘r' CIU Cu'r‘
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Fig. 6. Gas chromatography of Kuwait crude oil
in the culture broth.
(A, 0 hr; B, 48 hr; C, 96 hr; D, 132 hr culti-
vation; 1—8, Cir—Ca).
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Fig. 7. Gel chromatography profile of the crude
biosurfactant pon a column(2.0X 50cm) of
Sephadex G-100. The eluent is 20mM of
Tris-HCI buffer(pH 7.8) with 0.5N NaCl.

AE Bae S AT A8e 2 5 s
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Biosurfactant2| 22| 4! MA|

Amberlite XAD-74-2]7} 2219 columng o]
glo] ujokdo 2RE crude biosurfactant® 3}
Aete 2y 223 F, FAse FAAz st
o|g 7 3lo} odojxl A2 & Sephadex G-1000] &
A= columneo A 0.5M NaCl o] 7} 20mM
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Fig. 8. HPLC chromatogram of the biosurfactant
produced by Pseudomonassp. CHCS-2.
column, YMC-Park A SIL(300x 4.6);
solvent, acetonitrile : water = 70:30;
detector, U.V (A=254nm);
flow rate, 0.5ml/min.

Tris-HCI(pH 7.8) $544e olfste] Sejarel
om, 2 Z3} Joiz 3709) peakF MW7 peakol
A 7 g€ #3=E RBed(Fig. 7). 7M1 B2
F3 =& Bol: peak fractiond #4sho] EMgt
%, HPLC (Pharmacia LKB)& E3}of 2Z =7
g, of7)d] AH2" columne YMC-Pack A
-014 SIL column(300x4.6)° 2, acetonitriles}
£ 7013022 TYT 4042 A8sol, B
sl peaks A& 4 2130tk (Fig. 8).

& o

ko) FHESo] AL AHoBHE crude oil
Falsol Holhd wlAge Eejshol S4E 23
Pseudomoans %02 BHE o™, o|& Pseudo
moans sp. CHCS-22 =dstgic). o] F37} wek
Foll MAlE= biosurfactante] M4 =+ pH =
NaCl 5=+ 27 80 2 3.0% dom, Aadal
peptonec]| 93-S ukolrl 2% Kuwait crude oilo]
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715 wjekad g 48, 96, 1324|7H8 2 gas chroma-
tography & ©|4, ZF oil2 248 Z3F} Kuwait
crude oil9) C,-C,, 3¢l biosurfactant7} =+&3}
of Eafjslgon, uljek Ao ZHE Amberlite
XAD-7¢& o|&3 &% chromatography®} Sepha-
dex G-100% ¢]-&% gel chromatography, 228|%
HPLCZE o]43} biosurfactantE £z]-HAg 2
% F3tde] Hopd @ peakE A2t Bio-sur-
factant #3t8e 40°CellA 71 Etor, A
< 30Tl 60C7HAY W & HHAA A
Hedct, =gk, A" biosurfactantd o]835te] A
AR oA J%e HEF A, Ao
dz] #dml=Elz 9l Tween 80, Tween 60 18|31
SDSyErh ZoiAtd zglsHo] Hold ez w
Fct.

Z A

£ A3 gEEAde] SA7I2ATTHA A7y
(FAHF ; 92-24-00-14)8] 2 PoB F35}¢e
o, olo A=Yt}
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