J. Soc.

Vol. 34,

Cosmet. Scientists Korea
No. 4, December 2008, 317-323

Sophorolipid2|

2

—

e

-4
a
=

Aot thal e fth e} thal A7 del sk, " & st AP st st okt
o~
T

(2008 9¢ 30¢ #

Antimicrobial Activities of Sophorolipids and Its Application for Cosmetics

Wan Goo Cho’, Hyo Soon Park”, and Byoung Joon Ahn*

College of Alternative Medicine, Jeonju University, Hyoja-dong, Wansan-gu, Jeonju 560-759, Korea
*College of Education, Chonbuk National University, Korea
(Received September 30, 2008: Accepted October 31, 2008)

R ok vl oA E YA = BESHA o R W Poht EX sl o) W 7|HE FE ATt vlo] LA A=
1%-_9_ 1:].6' GLH ﬂ]tﬂgJﬂX—ﬂOﬂ B]OH}\-] ﬂ ;1<l§].7<4o]_]~ 5]_1:]. E‘_J,].XJO] 74 oz 01—34];] oh:]. E’. o:]?-oﬂ/ﬂ‘_:_ Candida
bombiocolaZ €] AAH AXEZHIE9] S aitE theFsh o ﬂ%oﬂ/ﬂ A& o}oﬂt‘r AXEHIEL] Xohg-A gl
T (S. mutans), BFT(C. xerosis) W ATE=F7F (P. acnes) ol tfdt HA ] S (MIC)+= 2+ 0.005, 0.05, 0.005 %
(w/v)ol Lt o183t Sy I A|EAAQl SLSU APGel 1 oH 3 G ads Btk ~AXRYYEE
St A FolA o] Zdukelel By a5 SA3Th 025 % 7894 *JEaAEt 5.0 % A FE&H FEh
T Ay ang Blon REave AXRYIES T3 odd AFelA w5 &2 FES Kk
olgfst A= AXRYIES FuAY BE e EHEARA sgEel st AR 7HsAS AlA stk

Abstract: Some surfactants known as biosurfactants, are produced biologically by yeast and bacteria from various
substances. They are more effective and environmentally friendly than many other synthetic surfactants. Antimicrobial
activities of sophorolipids produced by Candida bombiocola were investigated against various microorganisms. Minimal
Inhibitory concentration (MIC) of sophorolipid against S. mutans, C. xerosis, and P. acnes were 0.005, 0.05, and 0.005
%, respectively. The antimicrobiological activities were more effective than those of SLS and APG. Skin exfoliating
and moisturizing effects of vehicles with the sophorolipids were tested. The skin turnover time of aqueous solution
with 0.25 % sophorolipids was similar to that of aqueous solution with 5.0 % lactic acid. Higher moisturizing effects
on skin showed as the concentration of sophorolipids increased. We suggest that the sophorolipids can be used for
cosmetics as an antimicrobiological agent and an active materials of skin moisturizing and exfoliating.
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Table 1. Culture Conditions of Microbiological Strains

319

Culture conditions

Bacteria

Yeast & mold

Culture media
Culture time & temp. 24 h, 35 C

Microorganism suspension liq.

Brain heart infusion broth (Difco)

0.85 % sodium chloride

Sabouraud dextrose broth (Difco)
48 h, 30 C (C. albicans) / 5 days, 30 C(A. niger)
0.85 % sodium chloride, 0.05 % polysorbate 80

o Ax I EE Qatistn AL7] wrgelA Alw
Hkol A}2-3191 © W sophoriance (Soliance, France), so-
dium lauryl ether sulfate (28 %, SLES, LG, Korea), al-
kyl polyglucoside (50 %, APG, LG, Korea), triclosan
(Ciba Specialty Chem., Germany), sodium lauryl sul-
fate (SLS, Wako Pure Chem., France), linear alkyl
sulfate (LAS, 15 %, LG, Korea) & 3% A5 98
dihydroxy acetone (DHA, Sigma-Aldrich, USA)& A}
e
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Table 2. Formulations of Skin Lotions with and without Sophorolipids

Materials A B C
Glycerin 5.0 5.0 5.0
Propylene glycol 4.0 4.0 4.0
Oleyl alcohol 0.1 0.1 0.1
Polyoxyethylene sorbitan monolaurate 0.5 0.5 0.5
Ethanol phase
Polypxyethylene monolaurate 0.5 0.5 0.5
Sophorolipid 0.2 0.5 -
Ethanol 10.0 10.0 10.0
Fragrance 0.2 0.2 0.2
Water phase Water 79.5 79.2 79.7
Table 3. Formulations of Oil-in-water Emulsions with and without Sophorolipids
Materials D E F
Stearic acid 2.0 2.0 2.0
Stearyl alcohol 7.0 7.0 7.0
Vaselin 2.0 2.0 2.0
Squalane 5.0 5.0 5.0
Oil phase Octyl dodecanol 6.0 6.0 6.0
Polyoxyethylene cetyl ether - 1.0 3.0
Glycerin monostearate 2.0 2.0 2.0
Sophorolipid 2.0 0.2 -
Fragrance 0.2 0.2 0.2
Glycerin 2.0 2.0 2.0
Water phase Propylene glycol 5.0 5.0 5.0
Water 66.8 67.6 65.8
Table 4. Antimicrobial Activities of Sophorolipids
Concentration (%)
Bacteria MIC (%)
1.0 0.5 0.1 0.05 0.01 0.005  0.001
S. mutans - - - - - - 0.005
N C. xerosis - - - - + + + 0.05
Gragz Ciaeorsi:we P. acnes - - - - - - + 0.005
S. aureus - - + + + + + 01 ~ 05
B. subtilis - - - + + + + 0.05 ~ 0.1
E. coli + + + + + + + > 10
Gram negative P. aeruginosa - + + + + + + > 05
bacteria S. typhi + + + + + + + > 1.0
K. pneumoniae + + + + + + + > 10
A. niger - + + + + + + > 05
Fungi
C. albicans - + + + + + + > 05

thgkebdEetal A, Al 34 Al 4 F, 2008
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Table 5. Antimicrobial Activities of Sophorolipid and Surfactants on P. acnes

Concentration (%) MIC
Substance 3 > > 3 "] o
025 0125 0.063 0.032 0016 8 x10" 4 x10° 2x10" 1 x10" 5 x10 (%)
Sophorolipid - - - - - - - + + + 0.004
Sopholiance - - - - - - + + + + 0.008
SLES (28 %) - - - - - + + + + + 0.008
APG (50 %) - - - - + + + + + + 0.032
Triclosan - - - - - - - - - + 0.001
Table 6. Antimicrobial Activities of Sophorolipids and Surfactants on C. xerosis
Concentration (%) MIC
Substance 3 = 3 3 " o
025 0125 0.063 0.032 0016 8 x10" 4 x10° 2x10" 1x10" 5 x10 (%)
Sophorolipid - - - - + + + + 0.002
Sopholiance - - - - - + + + + 0.002
SLS - - - - - * + + + + 0.002
SLES (28 %) - - - - + + + + + + 0.004
APG (50 %) - - - + + + + + + + 0.0016
LAS (15 %) - - - - - - + + + + 0.004
Triclosan - - - - - - - + + 0.001
Table 7. Antimicrobial Activities of Sophorolipids and Surfactants on S. mutans
Concentration (%) MIC
Substance 3 3 3 3 1 P
025 0125 0063 0032 0016 8x10° 4x10" 2x10° 1x10° 5x 10" (%)
Sophorolipid - - - - - - + + + + 0.008
Sopholiance - - - - - + + + + 0.016
SLS - - - - - - - + + + 0.004
Triclosan - - - - - - + + + + 0.004
Hjgted A=) $s Zlo R Hausal u13]. L} SLS, APGell H]8to] MIC gto] stob 48 a2l
Wb 20 % o149 £ FEE Ago] Zbsahv] o2 mgith UWNAOE AGHE P BRA EFRA
ﬂowuﬁ AEVEE e % S8 W RN A & MICTH 0001 %elgith

ol skl IS Bl 5 ok

32 AZZa|TE=e}
st & Hlw
2XEIIEL oEFrel st &rE AP 10

mLe] A wjAeA A A AEFET S

cell/mL %7} ¥ 55 FFsta 94 s AxEe
T EE 7teto] @714 wieF7lelA 48 h &t Hijeks &
AEFH 75 F4ste] MICE Fshith 1 A¥ &
29 =] oJ=Fate] tist MIC W9l 0.004 %= 3

7} Aek(Table 5). &3] F-AF Al E/d #1121 Sophoriance

33 AZ=Z2|T=9}
s i

MNHF O 2= C xerosis ATCC 7711& AHEFSITH
AXEHIES] C xerosisel] gk dtd A 10 mL
o A Al A WA, C xerosisE 10°
cel/mL &7t H=5 HFetal I v59 Ax =z
V=g 7hato] 5714 wjk7]olA] 48 h St Wikt &
C. xerosis® 45 ZA3to] H A4 oA -2 et}
2 A¥, AXRZI T C xerosisell Wt HAa A &
= 9 0002 %2 B7EE T o) LASU APGe]

2ot AlHEEH 2| U Zofl CHet
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Turnover time (day)
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Sophorolipid

3.0 % Lactic acid Water (Control)

Figure 1. Turnover time of skin varying ingredients.
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Figure 2. Skin moisture value for various concentration of
sophorolipids before and after treatment of skin lotions.
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Figure 3. Skin moisture value for various concentration of
sophorolipids before and after treatment of emulsions.
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