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oe=Fogisl 26.7+4.0mmes 7P =9t HAA TS E(MIC) 24 A A9 22} oete 2&
E(COS-B)o] 71F ¥ FLolX S epidermidisyte] 24782 Aottt Ald oA HH a5 H7t
E $I8ll Challenge test& AAISH Ayt COS-A2F COS-BE H7ISH offgANA o HEF 7d & o4
Agtel 100% A= oldgt At i 2 FEEC] PdEoA AYRAE A d4A
AR TFsAol U8 Aed ArEr,

FAO] © M, Fut, IAYRA), LAY s, oYE PPAS

Abstract : To evaluate the possibility as a natural preservative of Cornus officinalis seed extracts,
we investigated the anti-microbial activity and preservation effect of cosmetics. Cornus officinalis
seed extracted with 1,3-Butylene Glycol(1,3-BG) and Ethanol(EtOH). As a result, Cornus
officinalis seed extracts showed anti—microbial activity at Staphylococcus aureus, Staphylococcus
epidermidis, Propionibacterium acnes and Cornus officinalis seed 1,3-BG extracts(COS—A) showed
26.7+4.0mm clear zone at the 1000.0 #l/ml. Minimum inhibitory concentration of . epidermidis
was observed at Cornus officinalis seed EtOH extracts(COS—B) 25.0 #1/ml. The result of challenge
test for preservation effect on cosmetics, S. aureus and S. epidermidis was 100% eliminated from
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emulsion containing COS—A and COS-B after 7 days. These results suggest that Cornus officinalis

seed extracts may have possibility as the natural preservative instead of synthetic perservative on

cosmetics.

Keywords * Cornus officinalis, anti—-microbial, natural preservative, MIC, challenge test
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Y41 (Chlorphenesin), = Ao eh-& (Phenoxy—
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AFAGAE, drolaaty], HEHY Fo] dHA
gon AHgst EHolgles HAYHARE AT
2+ 2 A(Grapefruit Seed Extract; GSE) 70%%}
glycerin ~ 30%=2 A"  DF-100(Chemi-
research, USA)o] ATH12].
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2.1.1. A=

2 AYolA AR AR A= dEbdE
el YA FE AR FERgHieR
HE Alg ol ARSIk 24 FEES 30%
1,3-Butylene glycol(1,3-BG)3 5% EtOHES &
iz sto] Abefr FARRF Z47F 105, 1:209] Hl&
2 FE5eH A4 FHRE 4TCo| HyotHA|
in vitro ‘@l AH&SIAH.

2.1.2. A8 w5 92 A

Aol ARt #E I"HEd 250 O
47 15 U A 258 Agslr. TR
o T TRFANAR] Staphylococcus  aureus(S.
aureus, KCTC 1927), Staphylococcus
epidermidis(S. epidermidis, KCTC 1917)e} &

28 5 W Escherichia collE.  coli
KCTC 2571), AFR]  Candida  albicans
(Candida. A, KCTC 7270)%} Propionibacterium
acnes(P. acnes, KCTC 3314)5 3t=2AH-ZstA
T4 AAEALYAME(KCTC, Korea)oll Al oo
Acheiersty  AMgSHAS. S awreus, S
epidermidis, E. colf= Tryptic Soy Agar(TSA,
BD)®} Tryptic Soy Broth(TSB, BD)E AF&5H3L
I P acnese Reinforced clostridial agar(RCA,
Merck)?}  Differential — reinforced  clostridial
broth(DRCM, Merck)E AMESI9oH Candida.
A+ Potato Dextrose Agar(PDA, BD)$} Potato
Dextrose Broth(PDB, BD)E o]-&35}o] ujeFslsl
=2

2.2, H WY

2.2.1. BSA51& &7 (Paper disc method)

At T2 58] B3k Paper disc
methodE ©]-85te] SAsIqE. Algol AREH
Alet 9 -2 37CollA 244 Bt A vlek
Sto] StAZ] F A HAEfA] o] 1HFolgE
s|Adste] ARgotItt BoE Wa-S 0|85kl o
HjoFR SHHE TR (agar plate)o]] o I|A AL
T2 ZEstI 8mm  Paper disc(Advantec,
Japan) $ol =¥ FEEZ 350418 253
th2  37C9 incubatorofA] 24A17tF  HjjoF5le]
Paper disc FHo AAAE AASANEHClear
zone, mm)o| HFOR 7} to] gt FEEI
FES SAsH

2.2.2. F2A5E A Minimum inhibitory

concentration, MIC)

AR T FE2EY H2ANsEE broth—
dilution method[19]& ©o]&scte] =4ttt Al
o 9 AF2 37CoA 24X <t A HjFst
of BTN FH A AAuEjA]e] WGl
gstol AFESHAT Aol AHSE AiEi
FZ2EY gk o=t 1% DMSO &89
afjate] stock solutiong A|ZXZE F ARz <}
serial dilution sto] ARHE-SFA. 96—well plate]]
ZF welld #ZE HT7F 50.0, 25.0, 12.5, 6.3«
I/ml o] H=2 A& 100.0¢15 5351 o 3
Aol 100.0x1E H7F$ ¥ ELISA  reader
(Molecular Devvices, USA)E ©]-€3} 595nme]
A FE=E S5ttt S8H 96-well plates

oo AN ok
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2.2.3. Chanllenge test

R LS

A% 0, 1, 3, 5, 7dxto] FAH o A=
(colony)E ZAste] w#70] AP H=E 574
gt v|FEEH 3] (Cosmetic,  Toiletry
Fragrance Association, CTFA)®] guidelines I
ot 7Y ¥ o 47 A o & Hoh 99.9%
Hol=2E Wt RS 454t

SRR

>

222 Challenge testE ©]8sto] ZHstth

B
[20], 4 ABR 44H T4 FE2EL 2.00% 3. 4 ¥ 1

gt oEAS AMEStI e FHHERTORE

ShdeErE Aol Methylparaben(M.P)  0.25%%} 3.1. Mex{sl& =X (Paper disc method)

Propylparaben(P.P) 0.10%5 &3t oHHAS At
85tth(Table 1). Aol ARgH w5+ 37C
oA 24A7F FRF A st ZASAIR H
Optical density(0.D)=0.27} ==& A HAEf=]
of sl4sto] ARgStATt. Azt oEAd 100ge]
34 w55 100.0 «1 HFF 7 AAERAe} 1 -
9 &R 3|4ste] Aot RPWA Fg@o] Yehon, 574A #re] digt i
of AAE 100.0 1 Fstal Bt spreader® i o x3} 2ZBo| FIAL F=ult} FolE
27 =gt 5 37ColA 24A%F sjefste] wHaorh Adle] AFeE AlRo] kr 2 A =

At E Aol gt Af T2 F2E89 &
48E FHs] Y5 e FEEEL 100,
100.0, 300.0, 500.0, 1000.0 xl/ml®] =2 A
SA5[2HClear zone)& FAst9om 11 ZAit:=
Table 2¢t Zth. A#o AR8H FFo tisto

1

Table 1. Formulation of the emulsion containing Cornus officinalis seed extracts

Content (%)

INCI Name
Control Sample 1 Sample 2 Sample 3

Cetostearyl alcohol 0.90 0.90 0.90 0.90
Glyceryl monostearate 1.00 1.00 1.00 1.00
Glyceryl stearate 0.80 0.80 0.80 0.80
Polyglyceryl-3 methylglucose distearate 1.50 1.50 1.50 1.50
Propyl paraben 0.10 - - -
Hydrogenated polydecene 4.50 4.50 4.50 4.50
Caprylic/Capric triglyceride 2.00 2.00 2.00 2.00
Cetearyl isononanoate 2.00 2.00 2.00 2.00
Water Up to 100 Up to 100 Up to 100 Up to 100
Glycerin 3.00 3.00 3.00 3.00
Dipropylene glycol 4.00 4.00 4.00 4.00
Carbomer 941 0.13 0.13 0.13 0.13
Ethylenediaminetetraacetic acid 0.03 0.03 0.03 0.03
Methyl paraben 0.25 - - -
Triethanolamine 0.15 0.15 0.15 0.15
Cornus officinalis seed extracts—A(COS—A)Y - 2.00 - -
Cornus officinalis seed extracts—B(COS-B)? - - 2.00 -
Cornus officinalis seed extracts—C(COS—C)? - - - 2.00

V' Cornus officinalis seed 1,3-BG 1 : 5 extracts

2 1 Cornus officinalis seed 5% FtOH 1 : 5 extracts
3 1 Cornus officinalis seed 5% EtOH 1 : 20 extracts
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Table 2. Clear zone of Cornus officinalis extracts by paper disc method (Unit: mm)
COS-AV
Microorganism Concentrations( z1/ml)
10 100 300 500 1000
S. aureus ) 17.7+3.0 21.8%£2.0 25.8+3.0 26.8+2.0
S. epidermidis - 19.0£2.0 22.3%£1.0 23.0+£3.0 26.0£3.0
E. coll - 16.7£1.0 20.0£2.0 21.7£2.0 23.3+£3.0
Candida. A - - - - -
P. acnes 16.7£2.0 18.0£0.0 23.0+0.0 26.0+6.0 26.7+4.0
COS-B?
S. aureus - 17.7£3.0 22.3+£1.0 23.7+£1.0 25.7£3.0
S. epidermidis - 17.3£1.0 21.0£0.0 22.0£2.0 26.0£3.0
E. coli - 18.3+£1.0 20.0+2.0 22.3+2.0 24.7+3.0
Candida. A - - - - -
P. acnes - 18.7+£4.0 22.7%+3.0 24.0%+4.0 25.0+4.0
Cos-¢?
S. aureus - 16.7£2.0 18.7£2.0 20.0£3.0 22.7£1.0
S. epidermidis - 16.7£2.0 18.0£3.0 19.7+£3.0 21.0+2.0
E coli - 17.3£2.0 17.7£1.0 19.7+£3.0 20.3+1.0
Candida. A - - - - -
P acnes 19.0£0.0 19.3+1.0 21.7+£2.0 21.3+£3.0 22.3+£2.0
V1 Cornus officinalis seed 1,3-BG 1 : 5 extracts
2 Cornus officinalis seed 5% EtOH 1 : 5 extracts
31 Cornus officinalis seed 5% EtOH 1 @ 20 extracts
4 No Inhibition (no clear zone)
=91 10.0 gl/mloNVA S, aureus, S. epidermidis, UefA] ksith TSt AI7HA] Alg § EFE&
E coli w5l WeAds &+ 240 gldlevt 30% 1,3-BG & G2 st F&3F COS-A F
AEEHFR P acnes o|lAE COS-A¢t COS-C 259 gaAlo] 5% EtOH ZHZr 1:5, 1:209]
7b A7} 167420, 19.0£0.0mm= A&Asig  H&Z §Ui= st FEIF COS-Beh COS-Cell
< yvehdozy FHAHE Bt A= 5= Hst =2 Aoz yeyth 4R &3 F
% A3 %91 1000.0 xl/mlol A COS-Ax S 2 FEEC Pl Wigt HiolA=[21] 1
aureus y P. acnes Y S. epidermidis ) E. coli <= oAyt JZF S AddoAE FEAo] YERGS
oz JAFEE Uerliglen IEFEH S U 4R A7 9 gudoAs FFdidol ofst
aureuso| A 26.8+2.0mm=z 7P =T Al Gebg T Baskgich 2 Ao E 4tef
COS-BoANME S epidermidis > S. aureus > P, T FEEY Fddol 7 dFEith AolE
acnes » E. coli =22 FH2/3E Uetfslen Holu, A8 Xkt JEgEw @ I847
S. epidermidis #5°IA 26.0+£3.0mm= 7Fg = o tiste] o F RAo= yeht A3 Aot ¢
L2 A4S Had. COS-CAME S aureus ) P, 25he RS Bt

acnes ) S. epidermidis > E. coli =22 4t
24& yeto] COS-A Azt 2 FdS B
Fovt, S aureusolA 1 Frol 22.7+1.0mm=

3.2 F AKX sE =X (Minimum inhibitory
concentration, MIC)

2 A2E ugovad Wl debdeh A b Aeg 34 3889 Al O Fees
A g FA R BE IReAT 2o 1 ALAdEE 232 S Wstdon 1 An
PPl et @F BHel A uehdor] & Table 33 2k HaAsKsER MICE Al
AFF F Candide. A FRAE G Bl LR ARl WA ALFEE  wATH2L
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Table 3. Minimum inhibitory concentration of Cornus officinalis seed extracts for S aureus, S.
epidermidis and E. coli

Sample (x1/ml)

Microorganism

M.P (zg/ml) COS-AV COS-B? COS-C?
S. aureus 1000.0 50.0 50.0 50.0
S, epidermidis 1000.0 50.0 25.0 50.0
E coli 1000.0 - - 50.0

V' Cornus officinalis seed 1,3-BG 1 : 5 extracts

21 Cornus officinalis seed 5% EtOH 1 : 5 extracts
3V 1 Cornus officinalis seed 5% FtOH 1 @ 20 extracts

COS-A FEE9| S aureus ¥ S. epidermidisdt St od A (Sample DolAE & HE 74 Fof S
gt MICE= 50.0 zl/mlel™ E coli oA+ aureus®t S. epidermidiss 100.0% AFEA|F 2™

of

st ASAG LS Holzxl @orth COS-B E colfi= 63.9%2 AMBAA S aureuset S
FE2Y S aureus B S epidermidisdoll Hgk epidermidis?t 3EH FEC ol =2 PH
MICE ZZ 50.0¢l/ml, 25.0ul/mlZ2 S 2 Yy}l COS-B FE&2 RS oA

epidermidisol| A S, aureusRth o W2 oA (Sample DANME o BE 74 F S aureus?}
oo S AsAFHH. COS-C FEEAA+= S, epidermidisoll W3l 100.0% APEE&S Ho] 7
Aol AMgH A 7FA FFR1 S aureus, S Fa5S Yt ey E coli= 61.8% AFEA|
epidermidis, E. col|X HE% FIT sk #A CTFA9] 7]&ol mA]2] Est3lth. COS-C &
MICE Yetiglem 1 g2 50.0xl/ml2 E EE2 THS offEMd(Sample A= o HE
colPll W]l T3S AESAINE Holx] g2 74 Z S aureuss 86.8%, S. epidermidiss
COS-A%} COS-Bo|| H|5}o] &Aool =& A 95.9%, E. colis 82.7% ATBAA COS-A%t
o=z Ut Z F5ol WEtsE S aureustt COS-B FZE&°] TR5 ofdHol Hlsty F2
oA COS-A, COS-B, COS-C A& 2% 5 FEAS Yebloleh. A7l Candida. Al
?F MICE Yetlilew S epidermidisoll W3hA4 SfA e oMol o+ HE
t 27 50.0 #1/ml, 25.0 xl/ml, 50.0 #1/ml=2 7Y & BE o] Zau Abgol ElER] ofop
COS-BEEE°] tE F FE=0l Hlotq o &2 AdFol o= RS Holz] gdrt. 7+
2 FholA 9 BSE Aottt £ colel 5o o= FFLRACE HrbE xRl
sfAE COS-CollATte] 50.0 z1/mle] MICE A S aureus©] Wsll & HAE: 7Y T 99.3%9]
Heom ol B A9 J+ 24 SHE {9t APHES HQIA Hlo COS-A%t COS-BE X
Paper disc methodollAl Al 7}2] FEEo°] E 7t o @AollA 100.0% 2] AlEES Ho| o
colPl disty] HwA w2 P4 LAE YERdH =2 9RES HAl S epidermidisdol 3|
ATt= Aolgt Abtoltt, zF e wEt &+ A COS-Aft COS-BE H7IsH ofgAdA

o)
3

=
o
oy
o
o
ot
5

o] 2fols Holk o]gi Amo] AAWT  HE 7Y T 100.0%APEES Kol FAEAS
Hjcko] AhgE wiz]e] E2j& Fejol ztolrt gl A7ve dizxaat g2 3RS Usiydch E
on=[18] FE2EY it Fmu Ko A colfl oA tiRelA + HET T¢ ¥
Ao FFe nx]7] fEgd Ao Azt 100.0% AFEES Eldle] Hgl COS-A7}
63.9%, COS-B7} 61.8%, COS-C7} 82.7%2]

3.3 Chanllenge test APEES Ho] FAATEAZ Hd7tE odEAdET
e T FE2E0] TE R R wo grEas nyrt oEHAe o83t IR

W71E ) Challenge test® AASkEOD 1 e BAECH et AvE njFo] Ho}
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Table 4. Increase and decrease rate from emulsion challenge test containing Cornus officinalis

seed extracts

CFU/g of emulsion at day postchallenge

Microorganism Sample 0 7 ER(%)7
S. aureus Con.(+)V 436.0 7.0 99.3
Sample 1? 2792.0 NA® 100.0
Sample 2% 2000.0 NA 100.0
Sample 3% 3240.0 428.0 86.8
S. epidermidis Con.(+) 1604.0 NA 100.0
Sample 1 3204.0 NA 100.0
Sample 2 2704.0 NA 100.0
Sample 3 3756.0 157.0 95.9
E. coli Con.(+) 2472.0 NA 100.0
Sample 1 2904.0 1048.0 63.9
Sample 2 2744.0 1048.0 61.8
Sample 3 3052.0 528.0 82.7
Candida. A Con.(+) 50.0 0 100.0
Sample 1 134.0 TNTC” 0
Sample 2 134.0 TNTC 0
Sample 3 134.0 TNTC 0

V"1 Emulsion containing M.P 0.25%, P.P 0.1%
2)

3
)
5)
B
7

. Eliminatioin rates
: Not applicable
. Too Numerous to count

S UehgA gkgrout, 30% 1.3-BGSF 5%
EtOHE Arsf FAeb 1:59] H|g=2 5%
COS-AS} COS-B7} e ARt J3erdd
of thste] =2 WEHS Yehls AoZ XA
= JEoll AMgEE AAgRAR 488
0 AgEEE E FEYE[2324] S Lol
7l Tt 4E Yetie &

32
+
o

=24 7PsHel e A “
2el A7 FBFel gk

* Emulsion containing Cornus officinalis seed 1,3-BG 1 @ 5 extracts
* Emulsion containing Cornus officinalis seed 5% EtOH 1 : 5 extracts
* Emulsion containing Cornus officinalis seed 5% EtOH 1 @ 20 extracts

Tt 30% 1,3-BG, 5% EtOH= &uj2 st
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epidermidisst®] S AAsIloH, prevention of microbial contamination in

COS-CollA E colell tiall 50.0 x1/mle]
MICE EHo AsAse=d At Adolgt
AIE BHYou, ole Amr9 AxE] 9 Hj
219l B4 JH 59 GFe] w2 At}
Atz et

AR F 32 OlUA A3
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