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Abstract

Sophorolipid, a glycolipid type biosurfactant produced from Candida Bombicola, inhibited
the growth of bacteria and fungi.

Between two types of sophorolipid, acid and lactone form, the latter had more strong
antimicrobial activity.

Culturing parameters including oil substrate, initial glucose concentration, aeration,
culture mode, affected the ratio of two forms.

The fatty acid moety varied depending on the oil having different fatty acid chains.
Minimum inhibitory concentration of lactonic sophorolipid toward Propionibacterium acne
was below 0.5ppm.

This result indicated the potentials of sophorolipid as antimicrobial agent in various area
including cosmetics.
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Materials & Methods
1. sophorolipid 44}t
B AFoA Al8d #F= AXQ Candida bombicola ATCC 22214 °©]3, YM ApdAu)x]
FE2 4T A%, F2E F712 Ao wigd FFE AHEsAT. 227122 soybean
dark oil, corn oil, soybean oil, canola 0il& 10%(wt/vol)® & Al-&35tA Tt 48A17F A wj %3
F4S 1 FFF 250 jar fermenter(Korea Fermenter Co., Korea)dl HEste] 714
vjko 2 7432F working volume, 1L; &% 307C; pH, 3.5; tip speed, 550rpm; aeration rate,
lvvm 282 1A
v 7]t F<F v sophorolipid A4t=, A = ZFE glucose TS SAsG
2. & fraction®] £
gt #Ho] F& canola oil #3202 sophorolipid® 30cmZ°o]¢ %3 100mLe columnel 75g
9] silica gel( Merck, grade 9385, 230-400 mesh 60A%)S ©] &3t 1.75mlL/ming £E2
% 7§ & 9l (chloroform:methnol =4:1)& ©]& ®23At. Z} factione 237 o2 W3tow
48 TLC/FIDUATRON, Japan))E o] &34t}
3. AHgEF

B F Ao Alg Y TFE Escherichia coli, Bacillus subtilis, Propionibacterium acne
DSM 18997°] t}.
4. AT 54 A}

sophorolipid7} Tx=3 2 H7ld FFFRuAE Axsted A widd Z4Z7e] #< seral
dilutiondte] HF T F 30T, 48hr ¥iF3ste] 44 AFE AFst 3 AA 35 =(minimal
inhibitory concentration)& ZAA3stgth oJe]71d = A4tE sophorolipid ¥ fraction®. 2 1}
‘@ canola oil sophorolipid® 2% digdo=2 4t}
5. % & fractione] A4t
@ 1#714 glucoseo] @& sophorolipid A 4H Ej
%7] glucose A7t%4S gesta 2L =702 wgste AAEE celld} sophorolipid?] %
I Aikd FelE v st
Sophorolipid= 42 44494 lactone form™ acid formo] FEAst=d o] H &L
TLC/FID(Thin Layer Chromatography/Frame Ionization Detector, IATRON Co., Japan)
IATRON MK-5¢} FT-IR(Frouier Transform Infrared Spectrometer, JASCO Co., Japan)<
AHg-3le] ZA 3
AA TLC/FIDol <3 B Al5Z2 5mLe methanoldl %% F ¥3F IA=grizc
CHROMAROD-SIIe| Als 1xE %A (spotting)dts 100mme] Eo|& 503 A7
718 vl & chloroform : methanol : waterE 40 : 35 : 29] ByH|2 &FJste] A&z,
vA 7402 X Hoe 160mé/min, Aire 2.0 £ /min, scan speedt 302 3t 23 A

= 221 =



+ IATROCORDER TC-21(IATRON, Japan)2 A}83t% 213 attenuation 64mV/F.S., chart
speed 10.0cm/min®&. 2 3}H .

FT-IR &AM &= 8% #A AT sophorolipid, 0.01gS KBr powder, 1gol #d3tA4 &%,
3 F AP FE pellet 4F7]0] P Tton GFstelA 183 AB3ATE o] 482 pellet
< 4,000-650cm ™ G el ZHstAr)

@ 2z}714 oile] @& sophorolipid®] Aj4F3 e

F71H ez TFHE 2317149 =7/ @2 lipidic chain®] el E n] 2l o).
Sophorolipid Well 2% ZIHJ&IJr 234713 oile]” AW =4S wxEs) Y 1g9
sophorolipidell 05N KOH/methanol 15mLE Z2}2=9d] ¥ 31 &% F sand bath 100C o4
oAlA 3A1Zt WG AIA oHZ AFE 333 A BF3/methanold 20mL 3 7ts] 90Tl
X 15%-3F b8 A A fatty acid methyl esterE 343 A ot

o] &oo] M{FoHZE 40mL H7IE F F BEFAI L FFAFAAEHZF)NA 12mLe
HAg F 50mL Wl=ZF2Fe| Y hexanel® YW E Ao 2 F A8RE FH
SUPELOCOWAX 10(30m X 053mmX*1xm) columne A& GC/FID(HP 5890, Hewlett
Parkard) 2 #2433}

Results and Discussion

Sophorolipid&= 7] e w& A4FH o APidel =4 a8 FEH7 g2 1S 1Y
o A4S 2371480l com ol ¥ #W 7HF ¥L &< 180g/L7F AAHALH HA=
soybean oil& 7|AZ NS W 30g/LAB = AALFRFS R o). Sophorolipidel& A 1
Fej7k €44 FElQ acid form® 23 FElQY lactone formE 7HA| A=dl Table 1.2
TLC/FID®} FT-IRE °] &3l 71" w2 A4igde& 2 Relth. Dark oil# corn oil
I A7 HxgE Holy canola oilS 23k 7|AZ SHS BT 2 A FErF @3
3 g AS ¢ & U, F EEo] acid FHZ ABAH|FH S Bolx, EF Table 2914
o} Zo] canola oil 32| sophorolipide] A|WAlzAdo] 2 oilS 7|12AZ 3PS we} ufjf
gES ¢ F Uk

Table 3.2 sophorolipidell @& P. acneodld FTF &3S ¥ Holil canola oil &3
sophorolipid®] ##%%& YeElY = MIC(Minimum Inhibitory Concentration)®] 7Hg 8-
S Holi gt} A 2 IC50(50% colony inhibitory concentration)< dark oil°lY corn oil
A AJAbgl lactone ratio’} © %2 sophorolipidel Al o £& &3E Holx ¢t} Fig. 1
<2 lactone ¥ E}2] sophorolipid7t &+ & 37} 0.5ppmP|9He] MICE 71322 4ppm HE<
MICE ZE acid SHEY o £ ez B3,

Lactone ¥ E] 2] sophorolipidi= %7] glucose®, 2x7] 22l HE, 713, 2831 vALdx3
Folels] ratioZt WES Bt} Table 4= EDTA®] 23] lactone 3 E}2] sophorolipid?)
Aiko] FEES Holm 3, 0,1g/Le] EDTAE HiXo] FHFAS o 71F T2 87
lactonic fraction® AitE S RAF3 ot
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Table 1. Chemical composition of sophorolipid produced by second substrate

Lactone form Acid form
Corn oil 1451 85.49
Canola oil 55 945
Soy bean dark oil 40.26 59.74
Soy bean oil 39 96.06

Table 2. Fatty acids composition of oils and sophorolipids

Oils and Fatty acid(%)
sopharolipids C16:0 C180 C18:1 C18:2 C183
Comn oil 975 1.65 2465 61.95 059
Sophorolipid 783 067 2741 56.50 223
Canola oil 587 167 5198 2895 874
Sophorolipid 8.78 223 50.70 26.38 368
Soybean dark oil 6.50 263 16.10 6541 578
Sophorolipid 9.20 4.26 2213 51.10 4.87
Soybean oil 10.30 263 16.10 56.13 6.22
Sophorolipid 8.27 4.26 22.13 60.88 051

Table 3. MIC of sophorolipids against acne

Sophorolipids MIC(mg/L.)
Corn oil 15
Canola oil 05

Soybean oil 16

Soybean dark oil 2
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Fig. 2. Effect of sophorolipid concentration on the growth of Propionibacterium acne.
Table 4. Lactonic sophorolipid production effect by EDTA
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