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Preservation of Cosmetics by Ethanol Extract
of Scutellaria baicalensis (GEORGE

Shin Hye Hwang and Chang-Ho Park*
Department of Chemical Engineering, Kyung Hee University, Yongin-si, 446-701, Korea.

Abstract Ethanol extract (1.0 wt%) of Scutellaria baicalensis Georee practically satisfied CTFA (The cosmetics, Toiletry,
and Fragrance Association) standard in its antimicrobial activity against Staphylococcus aureus, Pseudomonas
aeruginosa and Candida albicans which were inoculated in skin toner and skin lotion. At concentrations of the
extract less than 1.0 wt% the survival rate was the best for S. aureus and the worst for P. aeruginosa. The
antimicrobial effect seems to be due to the damage to the bacterial cell wall as evidenced by the images of
a Field Emission-Scanning Electron Microscope. The extract also showed a high anti-oxidant effect, and
superoxide dismutase (SOD)-like activity reached 80% at 1,000 ppm. These findings suggest that the extract
of Scutellaria baicalensis George is applicable to cosmetics as a natural preservative and an anti-oxidant.
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tolekd AL (Daegu, Korea)oll Al 4§ & (50 g)
70% AT 115 (wt%)2] HlEE 338l SA1
%7 (Soxhelet Device SEW 600, 417138}, Korea)
o] &3t FE3PoH, 1 FEES FAAZS
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S FNA T2 (1, 5, 2 10 wi%)E FFF29
S Az

o v o

A2t 3 717)

HUEA 84 29489= (Folrlet2 (Busan, Korea)
o A skin toner$} skin lotion] baseE &S A|FHto}
AHE-slH o, SOD-FAFEAS (Superoxide dismutase-like
activity) 7}l pyrogallol (Sigma-Aldrich Co.,
USA)S AMg-315tt MEZ3eNrA3} Field Emission-Scanning
Electron Microscope (LEO SUPRA 55, Carl Zeiss,
Germany)< ©]83te] IA34 1, SODAREY Hrl=
UV/vis spectrophotometer (UVmini-1240, SHIMADZU,
Japan)E o] &3}t

oF

FEFedY g 14 dgd ARRE 7 1%
4721 Staphylococcus aureus (ATCC 25923), 13-4
%1 Pseudomonas aeruginosa (ATCC 9027) 2 R7<)
Candida albicans (ATCC 10231)°]31.2H t}gulo]Q €l
(Seoul, Korea)ol|lx] 2 k). Alrjulodbs A3 AAu) =]
2= S. aureus$} P. aeruginosat Nutrient broth (Difco,
USA)E AM831$ 1L, C. albicans= YM broth (Difco, USA)
£ o835t

e 51t (clear zone) =X

G525 It AlEL disk methodE )83
™(7). S. aureus, P. aeruginosa 2 C. albicansZ 2¥2} 50 mL
Bl Z3E3 AL 35C oA 24413 wiYRE 3 27} 314
HiR]ol] FdsiAl =Rsldth 12]lm HirE 8 mm paper
diskE 0, 1, 5, 10 wi%Z TEE 223 FF5FE8H4)
AAsle] EAIZ] & DAMA] ol AT 7HHo® F
35ColM 24A17F BiFAZ] 3 disk F919] clear zoned)
A4S 24319t

EFFEE2| challenge test

WAL 784 S4 AREHe Y T vISIE

¥ 3]e] vl = CTFA (The cosmetics, Toiletry, and
Fragrance Association)HS 7|02 HAESFTKS).
CTFAH2 100 g9 €719 3FE 50 g& ¥ Ald2
10°~10" CFU/mL, JT-& 10°~10° CFU/mL-E HF3}H
78 ool AL HE T4 99.9%7F APEEA HHEA)
2A9 FEAE Ik otk £ AAMe Ald
5x10° CFU/mL$}F A 5 x 10° CFU/mL & 2+t skin
toner ¢} skin lotion3gEol HFEAIA 35T, 100 rpmo=
ZA% shaking incubatore] FiL 0, 3, 12 Al 1~7Y
NA MES Hste] DA A TH3HA =g &
colonyT& &A3I5Ath

EIFEE Mol £ H|=ZHel w3t 2a

1.0 wt% 9] FFFEE Hrbsta 244 A § 4
@70l WejH WSlE WANER FARAUTE (Field
Emission-Scanning Electron Microscope) 2.2 325}
At} Samplingdt T5E AR EYAEE 387
Pt-coating$t ¥ FE-SEM (LEO SUPRA 55, Carl Zeiss,
Germany)S ©]-83}4] x50000 = x100000, x150000 B}
E2 FY3ch

Superoxide dismutase FAIEM (SOD-like activity)
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SOD SARIA-L Marklund®] Whgol oje} A3tk
9). 2+ X289 0.2 mLo)| Tris-HCl 984 (50 mM Tris
+ 10 mM EDTA, pH 8.5) 2.6 mL%} 7.2 mM pyrogallol
0.2 mL 7}3ked 25C oA 1083 ¥ks- A171 £ 1.0 N HCl
0.1 mLE 718t Whg-& FAA)7]aL, vk F 4kske
pyrogallol9] % 420 nmollA 431 ct SOD FARA
2 A58 AT} 29 FBE AEE YR
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A3} Zo] ArkstHTh
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zone®] A7V} FEFEEY v 225 AAE A
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Fig. 1. Inhibitory effect of Scutellaria baicalensis Georse
extract on the growth of Pseudomonas aeruginosa (A),
Staphylococcus aureus (B) and Candida albicans (C).
The disks were immersed in the extract of Scutellaria
baicalensis George at concentrations of 0 wit% (a),
1.0 wt% (b), 5.0 wt% (c), and 10.0 wt% (d).

E3F£582| challenge test

S. aureus, P. aeruginosa % C. albicans?7} BZEH F
579 3d5E (skin toner 9} skin lotion)S TA|WA]o]
3y, =gste] 55 ST 2 730l thske]
FA7} H71=A] 948 control#} parabenA|Eo] slshln
A7t A7Fe positive control ZLE)3L 0.1, 0.5 2 1.0 wt%
=9 FuFEEo] AR VIR, & & ol A A
Soll i3l AlZtell W T4 (CFU/mL)S] W3le =33}
Il CTFARS 7153 WRHHAE (5 79 ol HEd
T2 99.9%7F AV E T A3 Bad FFEE
o =5 Z2YsIAHFig. 2-4).

S. aureus’} 3EF skin toner?] 73$- positive control
#0.5 wi% % 1.0 wt% FFFEES Wl o 3
FTH A7 7L F 99.9%01F THAaEo] YRHHAE)
71Ed etk 53] 1.0 wt% FF52EL siehn
A7} H7F2 positive control i BI&stAL o] wWE 7+
5SS B S aureus7t HEH skin lotiondl] thalA
= positive control®} 1.0 wt% FaFEEd XUt CTFA
71l At Fig. 2).
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Fig. 2. No. of survived Staphylococcus aureus (CFU/mL) at
different concentrations of Scutellaria baicalensis Georce
in skin toner (A) and skin lotion (B) (@ : control, O :
positive control, ¥ : 1.0 wt%, A :0.5 wt%, B : 0.1 wt%,
-~ 1 CTFA cut line of 99.9% cell death). control : no
preservative, positive control: paraben preservative.
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Fig. 3. No. of survived Pseudomonas aeruginosa (CFU/mL) at
different concentrations of Scutellaria baicalensis Georee
in skin toner (A) and skin lotion (B) (@ : control, O :
positive control, ¥ : 1.0 wt%, A : 0.5 wt%, | : 0.1 wt%,
—  CTFAcut line of 99.9% cell death). control : no
preservative, positive control : paraben preservative.



350

10°¢
10°
10 1
T 10°1
£
S
v
O 107
10"
10°
107
8
108
105,
104_
E 103,
=
z
O 1024
1011 o
100_
10+ “o-——o———o-——o——o——
0 1 2 3 4 5 6 7 8
Time (day)

Fig. 4. No. of survived Candida albicans (CFU/mL) at different
concentrations of Scutellaria baicalensis Georce in skin
toner (A) and skin lotion (B) (@ : control, O : positive
control, ¥ : 1.0 wt%, A :0.5 wi%, m : 0.1 wt%, — :
CTFAcut iine of 99.9% cell death). control : no preservative,
positive control: paraben preservative.

P. aeruginosa’} %% skin tonerollX= positive control
0.5 wt%, 1.0 wi% FFF2ES 3715 B9l CTFA

7120 AFsIFh 53] 1.0 wt% FEFESEL 3Y T
o]u] 99.9% 4SS X positive control BT HHEE 0]
) 78l A9Y. P. aeruginosa’} €% skin lotiond| A%
positive control, 0.5 wt%, 1.0 wt% F=5ZEo|4 CTFA
7|1 A 8tAch(Fig. 3).

C. albicans’} 3359 skin toner9| A= 1.0 wt% 3=
FEES ATH T 3¢ ol &d APEAIR AL, positive
control®] 4 A, 0.5 wt% FFFEEo| U] H=d

S &3 APEAIA CTFAZIE A8 C. albicans
7} 2% skin lotion® A= positive control®] 73¢9+ &

=¥ ‘EILO] Y vhof ¢bA AFEEHAT FFFEES V)
3 He= 1.0 wt% 2] =A% CTFAZS A§slA)
%’Jﬂ-(Flg. 4).

oo A%Z 1.0 wt% FF
C. albicansS AE3 7350l Al (
71 (99.9%)°l <zt w|Eet As

gl CTFARY] 710l T3] ]—: WREe] Qe Ae=E
o 4 Stk

U FFFEEY ToA #FE v-E vlwshd
skin toner®] 73-%- 0.1 wt%-4 FEFESES WS A
A 78 A dF] AEEL S aureus 0.42%, C. albicans

0.22%, P. aeruginosa 0.012%2] <A1Z2 SLolEH T Table 1).
Skin lotion®] 7% 0.5 wt% 2] AFFEE< 3 #3
H AZLE o SX2 A4S S gureus (0.11%), C.
albicans (0.062%) 2 P. aeruginosa (0.008%) °|%th
(Table 2). °|e|& AAE FIE o = FE2=9 TF
HL P. aeruginosa® k] 714 733 WIH S qureusol)
tiste 718 2okth o1 RS, aureust THFIT O EA
IgEATR P. aeruginosaBth FEI=SEZE Fo| F7
9] Azejgo] o] deey] Wi FEFE=E0 2T A
zaE7t @ A giEe® *}EQOV]‘:]'

Table 1. Survival of microorganisms (%) when 0.1 wt% extract
of Scutellaria baicalensis Georce was added to skin

toner
5" day 6" day ™ day
CFU/MmL (%) CFUMmL (%) CFUmL (%)
Staphyloccus aureus 1.0 x 10° 20 82 x 10° 1.64 2.1 x 10" 0.42

Pseudomonas aeruginosa 5.8 x 10° 012 1.5 x 10° 0.03 6.0 x 107 0.012

Candida albicans 37 x10° 0.74 3.3 x 10° 066 1.1 x 10° 0.22

Table 2. Survival of microorganisms (%) when 0.5 wit% extract
of Scutellaria baicalensis Georce was added to skin

lotion
5" day 6" day ™ day
CFUML (%) CFUmL (%) CFUImL (%)
Staphyloccus aureus 7.0 x 10° 1.4 12 x 10* 024 57 x 10° 0.1

Pseudomonas aeruginosa 9.7 x 10° 0.019 4.3 x 10 0.008 4.0 x 107 0.008

Candida albicans 16 x 10° 0.32 8.1 x 10% 0.162 3.1 x 107 0.062

ESFEEXEI0 23t HIZSE] Hs}

HEFEE (1.0 wt%)=Z A& & S. aureus, P. aeruginosa
!l C albicans¥ A Fe 27 AEES JAW

3 FARAEH (FE -SEM)° 2 | #&3 A7) 3}
BTFEER AY | 755 Axde] =T o
A w9 S, aureus Tk P. aeruginosa 9% C. albicans®]
739 Nz W3R A=rt ¥ AstAthFig. 5-7).

Superoxide dismutase FAIEM (SOD-like activity)
=
(==

HFFEEY e 5Ee 1 w5 we 2/
1,000 ppmell A F 80%2] &4 JERNITh(Fig. 8). &
FFEEY o)¥F e B Hud e EX9
Pt 58, & Al ZAFA] 14.6%, ALY 5549
26.7%, 7191 ZPZQIM 27.6%, T ZF4] 24.1%(10), &
A (Perilla fructescenes var. acuta) =% 1,000 ppmol|
X19] 25%(11), S=r3t F8-2A1E-2] 20%P1TK12)3} Bl
o F2 FEOIA E}
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Fig. 5. Field Emission-Scanning Electron Microscope of
Staphylococcus aureus cells not-treated (A) and treated
with 1.0 wi% extract of Scutellaria baicalensis Georse
(B). (magnification: x100,000).
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Fig. 6. Field Emission-Scanning Electron Microscope of
Pseudomonas aeruginosa cells not-freated (A) and
treated with 1.0 wt% extract of Scutellaria baicalensis
Georee (B). (magnification: x100,000).
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Fig. 7. Field Emission-Scanning Electron Microscope of Candida
albicans cells not-treated (A) and treated with1.0 wt%
extract of Scutellaria baicalensis Georee (B).
(magnification: x50,000).
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Fig. 8. SOD (superoxide dismutase)-like activity of solutions
treated with different concentrations of Scutellaria
baicalensis Georce extract. (Positive control . Perilla
frutescens var. acuta).
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