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Compositional Analysis and Some Properties of Biosurfactant from Pseudomonas sp. SW1. Suk,
Wan-Su, Eun-Gyoung Lim, Hong-Joo Son', Geon Lee, and Sang-Joon Lee*. Department of Mi-
crobiology, Pusan National University, Pusan 609-735, Korea, 'Department of Biotechnology,
Miryang National University, Miryang 627-702, Korea - A tentative composition and some properties
of biosurfactants, type 1 and type II, from Pseudomonas sp. SW1 are described. Biosurfactant type I
and II are soluble in water, dichloromethane, chloroform, and a mixture of chloroform and methanol,
respectively. The UV absorption spectrum of biosurfactants showed three characteristic peaks in the
range of 212, 250 and 365 nm, respectively. As a result of IR spectroscopy, GC/MS analysis and
biochemical analysis, biosurfactant type 1 was a polymeric biosurfactant containing carbohydrate, lipid
and protein. The carbohydrate was characterized as rhamnose. The lipid part consists of C,,-Cy fatty
acid when analyzed by GC/MS. The biosurfactant type II was a rhamnolipid consisting of carbohydrate

and lipid.
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2 AT A I 52 9% EAEEY
B ¥2|, A€ Pseudomonas sp. SW1[8lelsich. A=A
HEAA ARS8 F AR 242 KHPO, 0.3 g/],
K;HPO, 0.2g/1, MgSO, - 7TH,0 0.4 g/1, NH.NO,, 4.0 g/l,
CaCl, - 2H,0 0.0001 g/l, MnSO, - 5H,O0 0.0001g/l,
FeCl; - 6H,0 0.0001g/1 ¥ ZnS0O, - 7H;0 0.0001 g/1(pH
7.0)01%0ch. A=) BFA) 02 3% hexadecane2 &
7¥ste] 30T, 200 rpmellA] 647 A gul < slsdct.
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vl 2 [& Cooper 52 W3] ozt Wiyl =
A& ¥, silica gel 60 column chromatography, Se-
phadex G-150 column chromatographyell ¢}3s}ed
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biosurfactant type I, IS A stedc}H9].

Ultraviolet 3! Infrared spectrum 244

UV spectrum< EF5-E £vl& 3} Unikon 922
spectrophotometer® 343} 7, infrared(IR) spec-
trum< MatsonAl®} FT-IR spectrometerZ AR&3}e]
AR AEAHEAAA 2} KBr& £33 3, resolution
4 cm™ 2 16 scans®| &2A 02 FA}ebgd )

ASIEH 24

REARGAAA Y o, 2|4, oA}, esterified fatty
acid, aminosugar 5-¢| &t ‘Y448~ Chaplin®} Ken-
nedy?] HPH (2]l &]3ted A AlEIg )

MEHHBAAC| AZI2| Tl

AEAHBAA 100 mgS Suzuki S[1012] whg el ot
gt ozl st Y 24E fEd o3
2 35 ¥, #1552 24 a-(L)- rhamnoseE AHE-3}
o} gas chromatography(GC)E AAlslgdt}. old &
4 %W ®E AF+ hexamethyldisilazane¥} trime-
thylchorosilanes A}&-3le] TMS F=A =2 wHE54¢c}
[1]. A4l A8 3t f7] 8938 At5Sstd
49 & 2bd3] AAJ F, BF;-methanol®[11]el 2]3}
o] methylationAZ! &, GC/MS& ZAFstaich.

GC & GC/MS &lEsxA

GC ¥4l A8l 7|71 HP 5890A°]%lon, HP-5
columng AH8-3}4] oven temperature 180C, injector
temperature 3007, detector temperature 280C % N,
carrier gas 32 ml/min®] 7114 FIDZ ZA&3stgdth. GC/
MS 4o 214 7]7]%= Kratos HV-301412m, ultra-
2 capillary columns AH8-3ted EI 70 eV, mass range
30-600 m/e ¥ resolution 6002] F71ol|A ¥-43}%r}.

Zn ¥ a@

MEAIHSIEHIC| 01313 E4

AAE AEARBAANES] SE=F dolrr] 93}
o ZAF F7189E AMEsle SRl E AR Ao
Table 13} Zc}. & FFolA Aitse AEAALZA
type I, [I& FA1%F S22 7M1 9lgleh. &, dich-
loromethane, chloroform, methanol, acetone 183
E3} 2& 9d89 g chloroform/methanole|t} di-
chloromethane/methanol®} - &3H-8-vlof| 4] 2 &-35)

= 53L& 7Kz )9} Isopropyl alcohol, cyclo-
hexane, xylene S9olA& &3jurtie BAEE Zog
vielyte}, Hexane, ethyl ether SollA& A3 43 =%

Table 1. Survey for solubility of the purified biosurfactant

Solubility
Solvent Biosurfactant Biosurfactant
type 1 type II
Benzene ws' wS
Ethyl ether Us’ US
Cyclohexane D’ D
Isopropyl alcohol D D
Ethyl acetate Us Us
Hexane Us Us
Acetone st S
Water S S
Methanol S S
Isoamyl alcohol D D
“Toluene WS WS
Xylene D D
Chloroform S S
Trichloroethylene D D
Dichloromethane S S
Pentane WS WS
Butanol WS WS
Chloroform/methanol (1:1) S S
Chloroform/methanol (2:1) S S
Dichloromethane/methanol (1:1) S S
Dichloromethane/methano! (2:1) S S

'WS, weaky soluble; *US, unsoluble; *D, dispersion; *S, soluble.

gtont efzke] AS Jhe & ol &% S3= )
AEARGEAA] FollA] B]o]- A glycolipidd] trehalose-
6,6'-dicorynomycolatest chloroformel] 2 ¥.0w tre-
halose tetraester?} 22 439 glycolipid®] -3l &
chloroform/methanol 58] &8l 3 H+=r}. Lac-
tonic sophorose lipids, 1 =4t lipids+= ether, hex-
ane ¥ chloroformel] Z %2, acetonea} methanol®l|
A 78] EE hsledol & H=x}. Surfactin &7
2]4~8-9, methanol, chloroform, dichloromethane %
off 321} E, petroleum ether, hexanedl&= %3] 9f=
t}. Rhamnolipids¥ methanol, chloroform, ethyl ace-
tate, ethyl etherol& & %21} hexanedl A= x| &
=tH4-7]. weiy 2 BEAREAAE Sdxdd glo]
o2 AEARGAA ) oB7F o} E S BTG}

AEARGRAES] T GE HdEFAAS 3
o3k A= Fig. 13} 2] type [, IT 25 fARE A2
gL 4 9tk F 212 nm, 250 nm 2 365 nmolA]
AR EE Hehiglen, AEAREAEAS] sxEs
A2} A F7to] el

FT-IR spectrometry analysis
AEAHGA A H el 2x03F= functional groups] 4
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Fig. 1. UV spectrum of the biosurfactants.
A, biosurfactant type I; B, biosurfactant type II. The biosurfact-
ant concentrations were from 2 to 5 pg/ml.

gofaks dolr ] 9]3}e] infrared spectrum2 FARF
A= Fig. 20014 Bt vie} 2}, AEADZAIA type
[¢] Z$-elle 2450 cm™} 2470 cml4] -NH=CH,C=
0-9] activated ester3}¥l & A& 4 e}, A

Table 2. Identification of biosurfactant by colorimetric method
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Fig. 2. The infrared spectrum of the biosurfactants.
A, biosurfactant type I; B, biosurfactant type II.

EAHSAA type I+ 2 F9)ol4] o}F8 peak:= v}
ehlx] okgkt}l, 2 wave number2E 2900 cm ol A
aliphatic chain®] -CH, group, 2856 cm o4 methoxy
group, 2225~2000 cm™l|4] -NH=CO- bond, 2% 1737
cm’ollA4] ester3H€l -C=0- bond 5-& #41& &+ glgith.

MBISHA F4o

Gilica gel Fu, plate’doll*4] chloroform/methanol/
acetic acid(65/25/4, v/v/v)e] AL & ALgste] 7t
F HAurs-S AAIG AF= Table 2014 B wpe} 2
o). AEAHEAA) type I phenol-sulfuric acid ¥H5,

Substrate Detection Results
Biosurfactant type 1 Biosurfactant type II
Diphenylamine reagents - -
o-Naphtol-sulfuric acid - -
Phenol-sulfuric acid + +
Carbohydrate Anthrone + +
Somogyi-Nelson arsenomolybdate - -
Elson-Morgan reagent + -
Esterified fatty acid Hydroxylamine-ferric chloride reagent + +
Lipid Rhodamine 6G + +
Amino acid Ninhydrin + -
Protein Lowry Method +
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anthrone ¥hg-ollA °FAd-& Jehligl o, glycolipid ¥
A A1ekel  diphenylamine reagent, o-naphtol-sulfuric
acid ¥ Somogyi-Nelson arsenomolybdateol| )3+ <
3 AN A4S JEhlel. ofvliwe] g A]of
al Elson-Morgan reagent®} lipid 4 A]2¥2l rhoda-
mine 6GolAl FA3-& Febisit). 3, esterified fatty
acidell EBo]¥ o2 H¥HEE=  hydroxylamine-ferric
chloride reagentoll x| % A e] ofAJub3-& Bl o,
ofu] 1Al Bo] HbARE-SQl ninhydrin® Lowry method
ol 23 ANk E FAg Bk aets AEA
W& A type [ &, 2 A, ©hiEE A T = &
A2 A=Yt AEAHIAA type [IE type 13} 4]
%% oFAFS ¥ 21} ninhydrin® Lowry methodel] 2]
g} wAuke-3) Elson-Morgan reagent HH-g-oll4 24-%
wojrl ol MEARNIAA type = P} A]Ao]
ester A2 32 gl B E FAEIcH

GC/MS 244
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Fig. 3. Gas chromatogram of trimethylsilylation derivative
of biesurfactants after alkaline hydrolysis.
A, o-(L)-Rhamnose; B, biosurfactant type I: C, biosurfactant type II.

AAE AEARGAA L] TR BAE et S
g 7pEadEe] $£52 GCE #]lsle] ® Ay Fig.
3o vetich AEARZAA type [9 A5-el= F
7}2] peak”}, type 119] 7-%-oll& dht9] peaks} ekt
o}, AEARZAA type [, I 25 TFEAQ o-(L)-
rhamnose®} £%43 retention timed v}ehl= peak
(12.03%)F alstgl ot} type 19] A% 16.79%4]
v] gkl ¥l peak} o A=, Wb tlekdt @ 2E
44 ©]43]F peak FAo] ¥ Ao HdHrt. A
Hhal BA-& 9)sle] obzte] peEal o f7]8vS-2
GCE ¥A4% 27, o297]9] peakEo] vebtom(Fig.
4), °] peak§ % GC/MSE J‘i‘ﬁ%}@‘ 2 7éy+ C14~C23‘g‘
Aepab o 2 FA =Gk A A)).

B FFoA AaE AEAEEEAE WS pH A
Al, 9 oAl 2 NaCl sHdA 519] 7182 |8 A EA
A A E[4] B} Eelsieby AAe] sl ong
dekuoko] AFH o2 238 A5, fFd=ze] AFHe]
u a|AER] R3Sl o482 S AeE AW
A=
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Fig. 4. Gas chromatogram of fatty acid methyl ester deri-

vative of biosurfactants after alkaline hydrolysis.
A, biosurfactant type I; B, biosutrfactant type I
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B AN A= Pseudomonas sp. SW1ZHE ¥z, A
AE AEAHSAA type I, 18] L2} UV-spec-
trophotometer analysis, IR spectrometry analysis &
7 AshEA 8BS A ste] AEAHEAA S 72
2A% detsiget, AEADEALA type I, II 25 di-
chloromethane, chloroform, water® 22 ©d-g-vf %
chloroform/methanol® 72 E3Hgwjos & L=
%12, hexane, ethyl ether Sllx & S3=#] stet.
AL AEADLAAAE G2 7pEasias o, A
EAAZAA type 18] 5 Ci~Cyl AHibo] ElE]
glon, Bo 2 rhamnose’l FQESc}t. AEAUEE
A type 119 7% 94 A4k} rhamnose”} 41|
Arh. AEAAGAY A AsehA] whukg 2445, A
EARRAA type [ &, AA, AL 3k A
¥ polymeric biosurfactantql 2.2 FA= o, A
EAHEAA type I+ 93 A& o] A¥E rhamnoli-
pide! RAo2 FAH L.

ZAK B
B =572 337 - AkgoNded e (RRC/IETDS]
2| 9lol} 2sle] A= en, 2& e =fUtHRRC
FAH3Z: 96A-10-01-02-3).
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