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Antibacterial Activity and Cream Stability of Quercus salicina Blume Extract

Hyun A Gu, Hae Soo Kim, and Soo Nam Park*

Department of Fine Chemistry, Nanobiocosmetic Laboratory, and Cosmetic R&D Center, Seoul National University of Science
and Technology, Seoul 139-743, Republic of Korea

The antibacterial effect of Quercus salicina Blume extract was investigated and then the stability of a cream containing it best
performing fraction, the ethyl acetate fraction, was evaluated. The antibacterial effect was evaluated on the skin microorgan-
isms Staphylococcus aureus, Bacillus subtilis, Propionibacterium acnes, Escherichia coli and Pseudomonas aeruginosa.
Among the Q. salicina Blume extract fractions, the ethyl acetate fraction demonstrated the lowest minimum inhibitory concen-
tration against S. aureus (1,200 pg/ml), B. subtilis (2,500 ug/ml), P. acnes (1,200 ug/ml) and P. aeruginosa (312 ug/ml). There-
fore, a cream containing 0.25% ethyl acetate fraction of Q. salicina Blume extract was prepared and evaluated for stability. The
pH, viscosity, and absorbance of the cream were measured under various temperatures (4, 20, 37, 45°C) and sun light during
a 12 week period. The changes in viscosity, absorbance and pH of the cream did not change significantly during the term of the
experiment when compared with a placebo cream. In addition, any change in color or odor of the cream was not observed
during the 12 weeks. These results indicate that the ethyl acetate fraction of Q. salicina Blume extract has a high antibacterial
effect and is stable as a cream. There is therefore some potential for its use in cosmetic materials.
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M 2 552 AR P acnes= o] ARdn, AW E &

29 lipase EHl3te] WX 9 FHE FHAEL 47

TiE= oM, u|AE, Tt T2 et BHF & AW R Bt 4F FHE S A =S

Ao FA &= ol St 53], AL TR &4 A it gEA k6] E£3F, 2714 o& A4S |
‘5}

4% (reactive oxygen species)S HAJA]7|H mHo 9 IR YA oy ATk, A5 T RAE oS
Absh wrojutQl G4 FASIA G v LA FATAE  AA, d=EFO] FoEH= FE Fe Aoz HEA
A7t 02 AStE AEH A o AlELE th[4]. mhebA, SPE 2okl A= o] F 7] Y3f paraben
gol of7| = o] BB w=3t7} 7h&SHETHL, 8, 9, 15]. T, T WMEAZ AREHI Qlok. 22y 22 parabentt o] ¢F
W) EASE W8 NS AR WAL R BAZ AU ol AT 5 gk B A
FFEE LGN Y d9FE 2Tty Ruy  A7F 5 Ay HT ATH2].
ATHS8]. Staphylococcus aureus, Bacillus subtilis, A7 YU (Quercus salicina Blume)= ZHJE 1o &35}
Propionibacterium acnes, Escherichia coli, Pseudomonas = A29 Z& nEoz JEI egve} AFe, 225
deruginosa o A 3% AHTOITE. ol Br4 U WE Aol BRI Quercus T UoIH AL 72
H, £8 A& o AEHI er o] F AT YFE
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2 =2 4A ARELE FIHAUE F4ts S E
A0l tfsto] ojm| B gk up gioh12]. HIE =) A
7R o otAH o] E £8(9.28 ug/ml)a} ofZ 2| & &
2)(8.25 ug/ml) 9] free radical (1,1-diphenyl-2-picrylhydrazyl,
DPPH) &AZA(FSCs)2 HIZEZAZ AHEH (H-o-
tocopherol(8.98 ug/ml)@} v)=ot BAS BolFgch &7t
AU 22EL ooz 27424 2ol $ SS9
A ] Rt A2E T B0l mf-f A YEaL v
WY = a5 ettt gabA & =&l 7t
AUR FE2EY g+ 84 2 7R 22585 T4
g 39 HEAE Bkst] SE aAEA ATHIYE 2
£59 878 st skt
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e X Y
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UV-visible spectrophotometer~= Varian (Australia)A}
9] Cary 50, pH meter= Istek (Korea), 3= X2
Brookfield (DV-E viscometer, USA)AS] 7| A& AFESHS
t} AR E B3 LR E Jisico (Korea)Ate] JHPO1BE
ARgStRoH, A7HUFE 25 9 2 AlZo AHEE F
$4& Barnstead, US/NANO PURE (USA)o| S3A]7]
AL AHEst . pH 22892 Dae Jung Chemical &
MetalsAt AlE& AHESHE L, oeh&(EtOH), o 2otAlH o]
E(EtOAc) 5 Z¥ &M= S3Aoks AHEsHth A
M AzE A7RAGREE 20109 99 BEAIFAA
Ysto] g

H7IILIR FESHZE

Az" F7HIUF 100 g& 27 A2 F 50% o &2
2LE o]3td st T FHAZ F AF3I G of o
A Y A2t} S A1 o] 5 Aol A3
oh B 50% oHe FEEE AU T F P44E
Q2
)

st G4=4 5o HSAH HEe Zﬂ;‘l'@}?‘iﬂ, ojF o™
OMMEIO|ER £ & HY -5t e E A3 o
HoMAHO|E FoloA de ko IR A 7k vt
o= 5ot B A F ol=E whpHE dol Al A
S ATH19].

B3 Y S0 A3 3RO HiX| Y BT
AERF: & Ao AHEE #5E= 93 A#, Gram
(+) ¥ 3%, Gram (-) #5 2F 22 F 65olth A7|4
Gram ()22 =59 A2 P. acnes (ATCC6919),
57|14 Gram (V2.2 S. qureus (ATCC6538), B. subtilis
(ATCC19659), & 7|A Gram (22 E. coli (ATCC23736),
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P. aeruginosa (ATCC29336)5 = u|AE HEAE
(KCCM)ol| A ‘ol AR&-3 4Tt

HiX] 2 B UYZEZ: P acnes?l v] 98] A] = reinforced
clostridial(RC) Hj A](Merck, Germany)S Al-&3t42oH
anaerobic jaro] 4] gaspack system (Merck Anaerocult®
Gaspack system, Germany)= AFE3SI9 1 L& AH=2
37°Co Al 72417 Ft A7 W gt fith. 2714 Gram
(+) #+39l S. aureus, B. subtilis®} Gram (-) #+32l E.
coli, P. aeruginosa= Mueller-Hinton 8} | Merck, Germany)
2 A8SA0Y 28 WEW T 37C FLRO|H 2487
wogetsi.

Disc diffusion assay0i| 2|st st7&td =X

% 3589 FPUYES & FFE PHOR disc
diffusion assay® ZA3sgt}. vjoks #3= 1x 107 CFU/
mle2 243 F 2 Ago] AHorlc. Baruof v}
d 7 258 97 WS olgsid 100wy £Usie] &
H3l9 T, A|2E disc T 0.63, 1.25, 2.50 mgo| HE=&
paper disc (A]& 8 mm, Roshikaisha. Ltd., Tokyo, Japan)
o AHs] F+A F, AxES AX EHE ATAR
o} Z+Z+o] A|&27F &F paper discE =3 FHTE|R] 9
of BAAZ A= o g F disc T A H A4
S(clear zone, mm) 375t FABAS Bl wdF T

Paper dise A9& Bo4 Zes S Uerd 2ot
AU FE5E0 e &gt 2244 3% = (minimum
inhibitory concentration, MIC)E ZA}3}7] ¢35} agar-
dilution methods AHE3H] S E|9cH2]. 2t2te] FFE
1x10"CFUMIE 243 & &2 AF o] AH&3tgict 7t
AR £YE20 2024 3PgEo] HRARZ A5
+ methyl parabens DMSOE AFE3le] 2u)) 3|4 HS o]
g3to] 52 MG 1 Fo] AES 1 mik FRT
Hj 2] 10 mlE petri disholl FH3IAL, AlATS BTl
A glo] 100 w1 £t} I, Serow Bare
2% u, 247e] 250 FAHA g FES MICE 2
e iet.

H7NILIR FE2 &R JEQ Mx

oH8/d bl AHEE TR FEES =2
2 §F TS ek o obalblo]E B3 AFEsHY
[12]. B7FAUF 2&EL stock solution (ethanol : 1,3-
butylene glycol (1 : 4)) &3] 25%7} H =& FrE1 Xt
e o] o] 1.0%7t HEE 7tsto] HF A7V 3
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ZE 0.25%2 F@IE7)2)3 2DL ARt AP
O 2 ARESFAH. ¥ (control) > F7HAIUT 222 8l
o] 5 9] stock solutionFHZ 1.0% A7I5te] 2HS A

25t

l-

HINLIR FES SR Yot

2¥-490] AA 127 F hFH 2:=(4, 20, 37, 45°C)
o Hopa slolH RIAIUR 22ES Toe 299 2
o-stehd BRS0H A%, $E, Bel 4HY4) vhof
ST WA 9 NS BATORN AW FRHCE
Botssith. 27188 s3Ik 27 244, sRolA 127
MAE 45 0A 0w a9e) YEsk 38 & WAUE 2
22 pH, FH=2 25

pH S38: pH 53 258 A7 9 Hga
of i BIUT 238 4 292 3] 152 A5
Z‘%——’}‘—E 15 ml ¥ & sonicatorZ 1A|7t 5 171
T pHE 248 24 A LEL 25+ 1°CE WX] sttt

HE £3: Adel A8 TUL §54 B4 oA o
B2 QYF 4w BASHE spindlec] Lol 2
A A3 torque ZFS ZA 3o E2lsHA T (Brookfield).
2= H2 AAEH e 2L FE2A AW F 34
7t 3o SAskeh. & AP olA AHEEE spindled] F7<}
4= spindle D, 94 rpmo|® ZF AHL 15% 7HF 02
5 24 T 20 BALE Fersc,

S2E EHY: oFZo &N FTHURE FEELS
270 nmof| A Hj F42HEY S Yeblh(Fig. 2). 238
2 uf 3] 1g& FH3to] e 5 ml& 7} 8HAL sonicator
2147 B4 32T 23T 29 & WIUR 2
252 A 3 FHEE SHNAT. EF A S 9
oeke 49 SolM WA 2289 FFE HstE
W3] 918 0.25% AT 25E0| FRE oL
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A2 HpA ol 477 BEsHeTt
B % BE 2 olE 2000 9 AL £

22 9% 2Y L GRHA gL TYL 4T WA L

2 0|28 gotoz BARAT

S7xf2)

2E A 339 wHESHA, A £42 5% 79
o A student’s t-testS P35I Tt

N

Za g Ay
IS 2520 ST

Disc diffusion assayOll 2|gt Stm&M: I7HAUR

Z5o gt AZAHL S. aureus, B. subtilis, P. acnes
28 329 Gram (+) A+ E. coli, P. aeruginosa}t
bo 959 Gram () RO 2 FHE 55 I EAAZ
& disc AP O BRI TH(Table 1). A7HAIUR 35
EY A7HA] £8L2 FFHLE Gram () Al E. coliol
A= gt B0l GojX = wtHo| P. aeruginosawtoll A=
7MY 2 84S Ut 28 Y Gram (+) Al
ol S. aureus, B. subtilis, P. acneso| A= z+7] tt= &
A4S eSS 7GR FE2EY A7HA £9 F
50% ogtE FEE2 1= 1.25 mg/disc 2.50 mg/disc
NAT £ FAEHY S YL o222 EE 2 P
acnes #oll= A4 o] YAt S aureus, B. subtilis 1+
NAE= F& 22l 0.63 mg/disc|l = Fo BAHS EY
ok AAH o2 oot H o] E £ o] A|7}A] o RFo
A EE FHEHE Yo o= 93}” of HRA=
AL E 3 Q1= methyl paraben® o =2 A& &9l3}4ct.

F|AXSHSE(MIC): Disc diffusion assay?] AIE Hlg
S8 ATMNUR FE2EY 2 FA4EA4E UEUHIH

iy 13 ¥

Table 1. Antibacterial activities of Q. salicina Blume extract against various bacteria.

Size of clear zone (diameter, mm)

Control conc. (mg/disc)

Fraction conc. (mg/disc)

Bacterial strains

DMSO Methyl paraben Extract Ethyl acetate Aglycone

063 125 25 063 125 25 063 125 25 063 125 25
Gram positive bacteria
P. acnes -2 - - 6 - 25 4 1 2 4 - - -
S. aureus - - - 4 - 43 73 4.3 7 10.2 0.7 33 63
B. subtilius - - - 3 1.1 1.7 25 35 438 6 0.6 18 32
Gram negative bacteria
E. coli - 2 6 10 - - - - - 43 - - 1
P. aeruginosa - 2 6.3 10 4.3 7 8.5 9 11.8 13.3 3.3 57 17
@NO inhibition.
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Table 2. Minimum inhibitory concentration (MIC) of Q. salicina Blume extract against various bacteria.

MIC (mg/ml)
Strain Control
Extract Ethyl acetate Aglycone
DMSO Methyl paraben
P acne -2 2,500 2,500 2,500 -
S. aureus - 1,250 12,500 1,250 1,250
B. subtilius - 2,500 6,250 1,250 625
P aeruginosa - 2,500 78 312 312
aNO inhibition.
10000
3 & 8000
Q ©
= = 6000
z >
-'%‘ -%‘ 4000
o =
1] — 4= Control Q +— Control
% 2000 —— ;3 2000 —— Sample
0 1 1 1 1 1 0 1 1 1 1 1
0 2 1 6 8 10 12 0 2 4 6 8 10 12
weeks weeks
10000 10000
. D
S‘-’: 8000 % 8000 — = Cortrol
$ 6000 g 6000 —— Sample
[ ©
=
> 4000 3 4000
8 — % — Control g
5 2000 o— Saripie 2 2000
> >
0 | | L L L 0 i i i i i
0 2 4 6 8 10 12 0 2 1 6 8 10 12
weeks weeks
N
S
48]
3
o
>
2
3 — %= Control
2 2000 —— Sample
5 0 L 1 L L L

0 2 4 6 8 10 12
weeks

Fig. 1. Changes of viscosity under various conditions for 12 weeks. (A) 4°C, (B) 25°C, (C) 37°C, (D) 45°C, (E) under sun.

Gram (+) Al4+¢l P. acnes, S. aureus, B. subtilis®  paraben? A A 3F =7} Gram (+) S. aureus (1,250
Gram (-) Al#¢ P. aeruginosa & 47} #3E vpgtog  ug/ml), P. acne (2,500 pg/ml), B. subtilis (2,500 ug/ml)
A2 A E =45 tH(Table 2). H{ZFQ methyl ©]%13 Gram ()2 P. aeruginosa (2,500 ug/ml)o] 3.
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F7HNGE odotAH o] E £ Gram (+) AldolA 2
A2AEEE= S aureus (1,250 ug/ml), P. acne (2,500
ug/ml), B. subtilis (1,250 pg/ml)©] A, E3] Gram (-)
AN|l42l P. aeruginosa (312 ug/ml)ol A H]ZF <] methyl
paraben (2,500 ug/ml) 2t} 84 =& LAY E U
ehigich. AF A3 AAAIUT o EopEolE B8o]
© G AL UERRT 2,500 pgimlo] H7H] F B
o B ALANEE AL ATt

LS 252 59 32| oryN T}

pH B3k WINUE 2289 37 B4 24 A7 A
77 282 % o|otAlEo|E B o] 73 Hko] T
AL glstart. ety AaASE 24 A3 A7A

U5 o dotAgo|E BEEEo| 2,500 pg/mlof| A 47+A] &
HZo) i3t 4 BHE RYSCE 0.25% JTHAVHE 2
S22 TR 2 Ax8Y HBAS BUHsHT. Al
2 125 b ohokdt L= (4, 20, 37, 45°C) A

ot A FES 27] pH 7.0690A4 123 Zof 5.87, 6.25,
6.18, 5.8, 5.882 HBHTH AY 27 FEHo= UYL
3} 2T BE 4, 45°C, HERA ol pHA E o @
A% AL ¢ 5 A9tk TEt AHIGES T 4
2 AR 27 AP pH Mok 2 A7} gl Aoz
ol AR FE 5] 299 pH W] 27| 7]ojst
A g Ao Wt Eat, pH WsHe 159 A=
(bH 4.5:6.5)9 93P M SAQ 02 55 f3h5hA g
Ao= o),

HE HBh 0.25% WAUY 228 B9 29T 48
A ghe a9 el HEE 24 ArhFig. 1). 053] o
27 29 AT AYF 29 AL 47 5660 P
5040 P2 ABZ AFoIA] o e g LA 2 %
o glglth 125 Bt A% Mol NE AP 27

Table 3. pH Changes of cream stored at various temperatures
and under the sun for 12 weeks.

0 week (pH) 12 week (changes of pH)
Placebo  Experimental

cream cream
4°C 7.06 -0.85£0.03 -0.92+0.03
25°C 7.06 -0.37 £ 0.07 -0.53 £0.04
37°C 7.06 -0.29+£0.04 0.61£0.05
45°C 7.06 -1.09£0.04 -0.99 +0.05
Under sun 7.06 -0.90 + 0.07 -0.91 +0.03

o HjE gt S HEhSln. 2o e HE s}
S 47 A HokE A 45°ColA HE=rh 3A #4E A
& AT 5 A} ol oA g 2| HE=rt
Ao Ao Bt dBHOR d2d YT FUL
AUE &8 &F 28 & o 2E 2394 WixT 4
FOE UL Yoo 2 TMUF 3222 39 A
FolA H= Hatde 2 TS 7IAA g AL FUT
+ AT

SZE Hak " EFA stoll A FTAUE A2 otAlE|
o|E £ FFE HE FUs7] A8l 0.25% HIHAIL

=l
Ao
filo
=
AUl

E o] =91 & 437+ Hs)
Fch(Fig. 2). I 23, Hoff F52H(270 nm)ofl Al 05724
0.9242 =L TF=E YEYJAAIW 43 % 03012 S
7} 030) B3| 67.42% (0.623) 43T o] oEHE
o Sl A7HUR FE25°] HSFAS APHo s
&17] g Eof I UR FE2E AEo] g Eo FF=7t
A Aot RS HGs). thao g A8E 7Y
2 "ot g olE £39 TP WIE sttt
0.25% A7 VR 25 TF 29T FFotA g2 29
S HEE FEF T 1253 FU FTHFEE F S
(Fig. 3). 125 Zpof| tjzat A9 H $ET+ 0.133,
0.1992 02}(0.317, 0.605)°] ]3| 61.51%, 67.05% = 7t
28t 072k 28E VR 282 A3 5%
T o7t & AL E doET 1233 A= B =e A
&= UEt ok B34 stoll A A 2 E AT
UE 2229 FH=Y S R 2289 &
F=E 8wt 037 2+ FFE = 0.605, 0.924
07 39 & WMUR FE2EY FFETF ey 43
T FFE HIE Bue 21 39S VYR FE5F

270.1,0924

064 ™.

Abs

270.0,0.301

0.4+

0.24

0.0 . ’ : )
200 250 300 350 400

Wavelength (nm)

Fig. 2. A change in absorbance of ethyl acetate fraction from
Q. salicina Blume for 4 weeks.
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__1.00
_8 —+—41
< 080 | et
S —®— 45 C
C;S 0.60 r —e—sun
o —=—- - Control
e 0.40 |
@ -
8 .
8 0.20 =
[ T e
<
0.00 : 4 .
0 4 6 8 12
Weeks

Fig. 3. Changes in absorbance of sample and control cream
at 270 nm. Each value represents the mean £ S.D (n = 6).

9] BFE L 33.17%(0.404) A= AHAG T o] o e
9% AAUE $229 FFE WIKET.42%) Bt
2 A= Aoch. ARA O AYS WHAUE 2282
dFPHoRNY BEsol FPES FLEL FHON
19% F AHIUE 222 B8 29L 22RE 2 %
o7b g AOE Mot AR 2280 2P 3
2 e 24 9L A ¢ 4 Ak

2 0.25% WAAUE 228 §4 293
S W ERE B9, 37, 45°CY DA H7H
B %% 299 Mo ozt AL WAl
Aol ojw g 2 sk gelth 299, 34,
F Beloh 22 ol BAE BEEA gharch

2 Aol BAUE 2380 37 2L 24 ¥
WHIUE 228 38 298 Azl A4S 3715}
Aot FHFEAL g2 HQ Gram (+)+ S. aureus, B.
subtilis, P. acnes®} Gram () E. coli, P. aeruginosa®
AY stk A7HAUR 2259 A7HA] £8L2 354
02 Gram (-) M2l E. coliof A& g7 ZAo] 2
Gram (-)o P. aeruginosa®| A 5% =2 3+ A4S
B gitt. 3] A7HAUR o dotAlHolE £8&
aureus, B. subtilis, P. acnes, P. aeruginosaw°| 4] 1,200
ug/ml, 2,500 ug/ml, 1,200 yg/ml, 312 ug/mle2 *o 3
278 F=E 7HTh TEbA AT UE o EotA o] E
29 0.25% g3 2dS AT T Y AFAES Bt
ook 282 19 AE o8 254, 20, 37, 45°C)2 H
P SolA 127 B9 RO @ T A, pH ¥ S

Aotech 222 B4 299 g2 299 HE9}
FEe floll AFE o8 7HA] & st A FoF <l A}
12 Ut Al = &3k pHE 379 o= ¥ 9 (pH
4.5-6.5) b= 7HATh 123 B 2 WMoY M=

o
AN

o
U
S.

oy Mt o2 ok
i ot I ot 8

(]
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