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Abstract @ This study attempted to investigate the usefulness of Rhus javanica L., Cinnamomum
verum and Rosmarinus officinalis extracts which have antimicrobial and antioxidant effects without
any harm on human health as natural preservatives. In terms of extraction, extraction by 70% ethanol
and hot—water extraction were used for Cinnamomum verum and Rhus javanica L. respectively. For
Rosmarinus officinalis, a mixed method (70% ethanol and hot—water extraction) was adopted. In
terms of experimental methods, antimicrobial effects, antioxidant activity through DPPH and safety
and stability of cosmetics were assessed, and a challenge test was performed, and the results found the
followings: According to an antimicrobial test, good antimicrobial effects were found in bacteria
(Rhus javanica L. extract) and fungi (Cinnamomum verum extract). In contrast, the Rosmarinus
officinalis extract was set aside because of poor antimicrobial activity. In the mixed extract (Rhus
Javanica L. + Cinnamomum verum), antimicrobial effects were observed in ‘complex C (mixed in a
1:1 ratio)’ while both inhibitory and sterilizing effects were found in 5 different test strains at
minimum inhibitory concentration (MIC) and minimum bactericidal concentration (MBC). In addition,
antioxidant effects were detected in non—mixed extract and mixed extract (‘complex C’). Furthermore,
a test on cosmetics which adopted ‘10% complex C’ instead of synthetic preservative revealed safety
and stability. Therefore, this study has confirmed the potential of the Rhus javanica L., Cinnamomum
verum and Rosmarinus officinalis extracts as materials for natural preservatives.

Keywords * Rhus javanica L., Cinnamomum verum, Rosmarinus officinalis, Anti—bacterial, stability

1. ME o] Aol B7E A8 Ale ASARJD AW =
Aoz gt Fid 54, d¥ol 9 AfY

SPEES fraeh vAgEsh Adsie 5 ol 9 #AIEC] 2L 7heAdel ErH4]
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Z-gRteh10, 111 Alwe] =g 7]l o
AoflA gaaFH12, 13], T a7 14],
FAe] FAFEIH15], FAEI16] SOl o
. a8 2Aure(Rosmarinus  officinalis)
2 FEge thdxoln okg, &=, 4
9 Fgos ARgsta QUTH17]. F8
Hoz2= 1,8-cineole, camphor,
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Sol &aA glom[18], ozt Aol wt 3
ArSH19-221, 3923, 241, FH+SA[25, 26]
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2.1.1. Alg 9 &

B Ao AL QBiRH(R. javanica), AT
(C verum), 2Znt2|(R. officinalis)= FE7AA|
FAAHAZE, )ollA TSkl ARESHT 4
T FEES AR IEE ol8dt] Ar R

TR HEE 13 HERE HUbelsa 12
1T, 1.2719F9] autoclave (JSAC-60, JSR)olA|
1587 &9 g Azz 13 g 3 o3,
8,000 rpmellA 2087F A4 Eeste] ASHES
Whatman No.2& ©]&sto] ol & P4 =yt
slo] vtz AFESIAT. Ethanol FEE2 AR9
AEL o]g3dted Al AL 70% ethanol?] H]
€S 133 HgE2 HUbElEn 80T, 1.271¢9)
autoclave (JSAC-60, JSR)oIA 60E7F <l ot
2 AZR 12 A2 & 8,000 rpmez 2087t
44 Ealote] A5H-E& Whatman No.2E ©]&

so] of3t 5 W umstel vz ARgLh

vz A 220t 229 o2 9 A A5 3

2.1.2. A¥ Aok

2 A9 iets S| ARRH Aok
2,2-Diphenyl—1-picrylhydrazyl (DPPH), Sigma
Chemical (USA), 2.6 Di-tert—butyl-4-methy—
phemol BHT)Z JunseiolAl 45t ARESHA
o} Autoclave (JSAC-60, JSR), Shaking incubator
(JSBI-200©, JSR), Clean bench (JSCB-1200SB,
JSR), ELISA Leader (Infinite M200PRO Nano-
quant, TECAN), ¥4HEZ7[(Mega 17R, HLx
SHAHYY), pH Meter (Seven easy S20, METTLER
TOLEDO), Homo mixer (Model 2.5, PRIMIX),
HIE(W2V10, WOOSUNG AUTOMA), Water
Bath (KSB- 201), H=A(DV2T, Brookfield) &
o] 71715 olgstel AnaAT,

212 A9 #F 9w

B Ao ALY ANBwF= Escherichia coli
(E. coli, KCTC 1041), Pseudomonas aeruginosa
(P, aeruginosa, KCTC 1636), Staplylococcus
aureus (S, aureus, KCTC 3881), Candida albicans
(C. albicans, KCTC 7270), Aspergillus niger
(A. niger, KCTC 6906 )= w523 (= AP+
g ATY Aol A EeFdtor ARgShet.
9] vjF2 A vf|of wiFE Zrzhe] o=
£ 29 colonyE Fst] B+E HA #A] 300
mLoll HEoted E coli, P. aeruginosa, S. aureus
= tryptic soy broth (TSB)ellA4 37°C, 150 rpm
o2 (C albicanss= potato dextrose broth
(PDB)AIA  25C, 150 rpmo2, A nigere
potato dextrose agar (PDA)olA 25C=& 1A
v eFehod et

221, FEE F9 Ad

22.1.1. 9 FEE9 9 AH

FEEY A4S ZRlsk] Hs AR
coli, P. aeruginosa, S. aureus= TSA®ll, H4f
Q1 C albicans, A. niger= PDA°l Z+Z+9]
£ 100 LA FHsiA 224 vizle] #dstA &=
otal, O 9ol EdE 8 mm paper discE &
Hed § 9d FEEQujan, An, 2xutd)
< 40 pLA gojme F4A]7]12 TSAE 37T,
24X|17F oAk PDAY 257, 48A|7F o4} incubator
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o Al BjoSt & paper disc FHoZ AAHE clear
zone®] A7 (mm)S S7sto] TGt
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BE FEE0 x| AAL dd FEE9
Fe APy e wrjor s B 2EE
o] gHEE It T, FHHo| F T
2 FE2ES AHst x| 2 IdES
53l stairt.

2.2.2. HAAAPSEMIC)S}t FHAAF(MBC)

e &4
Fadol e FEEY  FHaASEE

(Minimum Inhibitory Concentration; MIC)&=
FEE Frrt 2v) A Ee] HEE ARG
el 2ol AddS HESH, Mo 3%
E. coli, P. aeruginosa, S. aureuss 40 uLA
Tryptic Soy Borth (TSB)HA]| wiz]o] HF &
37°C, 24Xy, Xt 2E0 C albicans, A. niger
£ 40 pLA Potato Dextrose Broth (PDB)HA]
Hizlo] HE & 25C, 48AI7F viFst H 96well
palteof] ©]2] BjFH AlZe} alamar blueA]2FS
100 pLA 25 F 2A7HS BEEAIA 4 off
£ skt

F AAs T (Minimum Bactericidal Concentra—
tion; MBO)E ZAaAssE(MIC)S] drioRs
2l & IAE TR ARE AEE HiA
100 pL¥ HIFstd Ao 3F E coli P
aeruginosa, S. aureuss TSA® 377C, 24A17F,
Adt 2% C albicans, A. nigers PDA° 25T,
48A17F wieket F FAlo] dojur] ¢ FEE
glstar o]E FHAMATHFEZ(MBOE YERAS
}.

2.23. DPPHE 5% 3435 24

7 3223 FRBYo] L BPFEES 4
giste] FAePsS ZAHoteArt. DPPH 8 mgd

oferE 50 mly} =3bste] 207 Z

208 & AAS 50 mlE Y1 2087 95t &
Whatman No.2 oj#}x]o] =¥ 35to] DPPHA|SF
< WEQH. 4 FEEY B

2 Lo} A|Z%E DPPHAISF 2.5 mlE ¥ Yo
ZH2] A gaoA 308 'R A &
ELISA Leader (Infinite M200PRO Nanoquant,
TECAN)E AFEste] 528 nmoflA] SF=E =
Aoyl A grForl BHTE ARgstyr)
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€3 DPPH 554 403Hs Z4& DPPHE
¢ Pasks ST 2o oz s ¢
o] 945 BYFEEO| bro WE FU
5 27,

2.2.4. 34E9] Challenge Test

224.1. 3FFE Az

Aol ARGRE SPFE O] A2 ofefjet Zol
Azxstlon, FE AFYEADY Fv=
Table 13} Zt}h AT BARE 75C7HA] 71 &
d gfiste] AAe] BARE Z2EA EUsH
homo mixer (Model 2.5, PRIMIX)S ©]|-&3}
4,500 rpmollA] 1023F F8Fst & 2=7F 60T o]
stz gojd wj CE FYUsta 4,500 rpmoflA]
B2F wht & 35To|stz AAs] AHojFm Wzt

= Sha.

2.2.4.2. Challenge Test

2 AdollA B3 FEE9 WEEo] I
ARl AgstE wole HREWT U=AE
ot 7] Q5le] challenge testE Y5t
Challenge Test= CTFA (The Cosmetic,
Toiletry, and Fragrance Association)olA] A|tgt
Aol uket Aelgich. 24 A@Ede] AgH
SPgEA E coli 4 x 107 CFU/mL, P
aeruginosa 7 x 107 CFU/mL, S aureus 3 x
10® CFU/mL, C albicans 5 x 10° CFU/mL, A.
nigers JE T Al 37Ce), AHF2 25T
of Ztz} ®Eysigth. HETFY, 1, 2, 3, 7, 14,
21, 2899 sample’}t WZ2T-S ZF wof gEe
Z719] FAMiA]e| EESERl incubator (JSBI-
2000, JSR)Oll HigFer &, AE A#do| o
BE 9 AFE Z2a=2 gREE 545t

ot

2.2.5. 3FF B B A B

2.25.1. 3KFE A4

A ZOFEEA A AR BPgES] HA
Al ZhelEstelat BEelofE PEAAIE Tl

TERRlE Hige R gF g7 54T, 25T, 45T,
4C—45C—25C cycling, -16C<25TC cycling)
o F0OE)IA positive control} B FEES
RS PR AR A AR Sfunh @
97 79 "tk pH, HE, 94, FAIHSH(HA
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Table 1. The formulation of cosmetic

H|Z- A - 220t &9 do2d 92 B A

o]N
w

Phase Ingredient Control Positive Sample
control 1 2 3

D. . Water to 100
Refined Glycerine 5
Keltrol Advanced

A Performance 0.15
Propandiol 5
Betaine 0.5
TCG-M 5
LEXFEEL N5 5
Helianthus Annuus 25
(Sunflower) Seed Oil ’
Olea Europaea (Olive)

B Fruit Oil 23
OLIVEM® 1000 3
SP ARLACEL 2121 1
MBAL-FL-(MV)
Lanette® O 0.5

c Phenoxyethanol - - - -
complex C - - 5 7 10

complex C = complex extracts in the ratio of 1:1 of R. javanica and C. verum

4 HIHE TEFoRHN S FEHo=
B7letdt.

2.2.5.2. SHAE oHAA It

SR QPdA Hr7te Patch testE B TE

2= AEgHo 2 [CDRG (International Contact
Dermatitis Research Group)] &4¥& -1
@3}tod challenge test X SPAE b4 Aol A
2t Fhd B FEE 10%48 HgE A
YERDOR WiAT HrE e AFstc,
Finn chambers® on scanpor® (Smart practice,
USAE AHgsiolon] Be 232 10%48 2
A 15 WA sl 7 HEsle] 308, 2447
o] ARt F WAE A|AskL 2447 F A=

FTE SO PABALL,

2.2.6. AAH

2 A AYS A7 35] AAfsto] Btgre
2 YepfeH, Student's t—testE ©]-85t] p<
0.05 frof<zollAl HFstairth.

3.1, 2520 22 A

3.1.1. 2 FEES] 49 AH

2 AfoA AR eujat, Aln, 2xube] &
d F2E9] Y AP Y 5o, paper
disc FH=2 FA HA|2H(Clear zone, mm)2] Z|
AAVNE EA5t] FHaAE RISk tHTable
2). SWiAFEES A P acruginosa®t S
aureuse| A ¥|n% o] 58193, £ col,
C. albicans, A. nigero|AE ddt2lo] eFslA Y
PR 370 Bl FAFEE F /\ﬂ%oﬂH—J
FFo] 7MY £2 Aoz Yegth AnFEE
AS AEF7A C albicans, A. nigerdll A=
FAAFRARGE FdHo] 945 Aoz et
Yot 220t ethanol &9 A-$+= S aureus
S ALg vz oA FFeo] <kobAl e
olF A= sl ALkt whehA

522799 el lalA FAERA

ool

1o

|

%!

o
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Table 2. Anti—bacterial activity of R. javanica, C. verum, R. officinali extracts

Size of clear zone (Diameter, mm)

Ingredient Extraction filter . P 5 C A
coli aeruginosa  aureus  albicans niger

A R. javanica Hydrothermal 15 23 20 14 10
B C. verum 70% ethanol 11 15 17 30 35
C R officinalis 70% ethanol 12 13 20 10 10
D R officinalis Hydrothermal 0 0 0 0 0
E Phenoxyethanol 17 25 21 27 35
F Alcohol 0 12 10 0 13
G Water 0 0 0 0 0

Table 3. Anti—bacterial activity of complex extracts

Size of clear zone (Diameter, mm)

Complex extracts £ . P'. 5 C A
coli aeruginosa aureus albicans niger

A R. officinalis:C. verum 9 10 20 25 25
B R. javanica'R. officinalis 13 15 20 11 10
C R. javanica:C. verum 15 16 23 25 23
D R javanica:C. verum-:R. officinalis 13 14 22 20 17
E Phenoxyethanol 16 20 23 27 25
F Alcohol 9 0 0 11 13

A = complex extracts in the ratio of 1:1 of R. officinalis and C. verum

B = complex extracts in the ratio of 1:1 of R. javanica and R. officinalis

C = complex extracts in the ratio of 1:1 of R. javanica and C. verum

D = complex extracts in the ratio of 1:1:1 of R. javanica, C. verum and R. officinalis

Arol g+ anE 7|ds & + IS AR
AbE Tk

3.1.2. B 559 8 AY

ZF FEE50 oA dotiy] Sl Eet
FEEY oty Al A= Table 3o U
ek, 2Rt FEES Fo| =989 B &5
E9 A 'yt o "olxe d4o] UEhL
complex C¢+ complex D] 7% B 5%
gt atelo] BTyt 22u Al 7HA]
=ZES % 539kt omplex D EE]- Kek:) s

A erde ﬁo]aoiu}. olot e

E5) complex Coll AH8H T FZES

-

o) zgle] et Fae Aolt 9L Ao A
29t}

Table 4+ complex Cofl AMHgH @ =
ol QuAFEET AN FEES] XPHE
M;Ga—].o:‘[ 6]-_—,1Laﬂ /\]%JO 74] oﬂo]— 75_7}7‘::— L]—

Zoltt. complex C-13 complex C-39]
Al FE29] Hl&o] Fof oA
complex CHE}F 3120 Aol A 2]
ok, complex C-49] ¢ XdtolA<] &
o] 7p oFgt Ao=R e o, complex C-2
o] A% complex Ceol Hedt 58olA Ioaxt
7} H5HA Y 4 1oy complex C7t ] H]|
StAURE gt o] ’:f_’_ Aoz ERIFLt. =

ozt FEE X Aol =t %?J—T—%%g
Algtol A o] gt atel= AA LA, Alx

o?l‘,o_?lﬂ
xr:LIr

|

I8 W oY, ILouth e
W © O Ho =

o0
E
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H|Z- A - 220t &9 do2d 92 B A

o[N
~J

Table 4. Anti—bacterial activity of complex C extracts according to combination ratio of R. javanica
and C. verum extracts

Size of clear zone

(Diameter, mm)

E. P S. C A.
complex extracts , . . .

coli aeruginosa aureus albicans niger
C R. javanica'C. verum(1:1) 16 18 22 25 23
C-1 R. javanica:!C. verum(2:3) 16 15 21 27 28
C-2 R. javanica'C. verum(3:2) 17 17 23 23 23
C-3 R. javanica:C. verum(1:4) 12 13 20 35 30
C-4 R. javanica'C. verum(4:1) 18 19 22 18 13

= complex extracts in the ratio of 1:1 of R. javanica and C. verum
1 = complex extracts in the ratio of 2:3 of R. javanica and C. verum
2 = complex extracts in the ratio of 3:2 of R. javanica and C. verum
-3 = complex extracts in the ratio of 1:4 of R. javanica and C. verum
4 = complex extracts in the ratio of 4:1 of R. javanica and C. verum

Table 5. Anti—bacterial activity of complex C extracts on various concentration

Strains

Concentration (mg/mL)

50 25 12.5

6.25 313 156 078 0.

S. aureus - -

P. aeruginosa - - -

E. coli - - -

- +

C. albicans - - -

A

niger - - -

3
+
- - - - +
+
+
¥

N

(+ : Active,

- Non-active)

FEE 2 gl wetde Aetols] g9
ztol7t Uetytth, Bt Qufjat &5 AlnSFE
=5 111 H]%E A2 B3 FZE(complex C)
2 ot AWF 2 20 gRIEo] o]§ BE
Ao A= complex CE 7HA1 A¥S gt
k.

3.1.3. H&AFPE=MIC)S FHaddsE

(MBC)
Complex Co] e+t 530l it 2aA sk
Tol HaAFEEE ZAT JJr% Table 5]
vebfolct. MICO] s&rt v =

zisﬁaﬂo] o 7owg ch H]":Hi l.—_57].

sl = 0&%%%**01 gojxle Ao

= ”&E}?}E}. E. colPME 3.13 mg/mLe] Tk
o MEE AABIHE WAL P aeruginosa,

S aureuso) A= 0.39 mg/mLoA W3S &1d
= AQew C albicanse 1.56 mg/mLollA A
niger= 0.78 mg/mL9] S AREE AA eSS
2RIt & Tk HAATHFE(MBO) = 44
NerE SHot] Setoz HORE of daoR
5 3¢l & By Lo ARE AHRE 1A
jz]of =Este] SAskicy. SHAT £ col®t
C. albicans= 6.25 mg/mL9] oA Adait
£ &9 5191, P aeruginosa, S. aureus= 0.78
mg/mLoflA &It o= QIle™ A njger= 1.56
mg/mLe| FLOAREE HAH4EIE AT 4

@ FE2E 59 529 complex Co] &
4= sl Hd dixztex BHTE A
Aok 1 A% A4 dHix



291 BHT7} 75.78%2 714 % islss B
Fa, dd FEE WA= 69.82%, An+=
68.99%, 2Znte]E= 5578% w08 P2
Heoh ERF Hot FEE? complex CO 7%
£ 66.78%2] FAteHs-S UEtdoZA T X
59| eui7t, A g "ol A|ek v
g Aoz RIskyIrk(Fig. 1). complex C9| -5
T3 DPPHE ¢l AioflA+= complex C &
ol 1%, 3%, 5%, 10%2] 7<% 70%the] 4irst
55 Hyom, complex C g&Fol 30%, 50%,
100%2] 3= 80%H 9] F4itehs-2 HIArhFig.

~
S

80
—~ 60 :
£
— A
T £
o
Tw
5 oomao
T £
a o
a c
o3
z
1*]
172}
0
BHT

Galla Rhois  Cinnamon  Rosemary Complex C

Fig. 1. DPPH free radical scavenging ability of
single extracts.

100

80
60
40
20

0

BHT ComplexComplexComplexComplexComplexComplexComplex
C1% C3% C5% C10% C30% C50% C100%

DPPH radical
Scavenging ability(%)

Fig. 2. DPPH free radical scavenging ability of
complex  extracts  about
concentration.

various

3.3. 3IEHE 9| Challenge Tesst
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TRt WRANE UEl=A] dotir] sl
CTFAC A Aljtet 7]&oll wet challenge tests
APkt APell H7et e o AE 47t
SHA] 92 control¥t phenoxyethanolo] 1% 47t
H positive control®] thEF, complex CE 5%,
10% A7t Ae5 A¥F]l, AAL28E FE2oto
HAEETY, 14, 24, 3¢, 74, 144, 214, 28¥Y
&<k challenge testE Sklth. 1 A3+ Fig. 3,
Fig. 4, Fig. 5, Fig. 6 Wttt control(F-
RS APl Al A 74AF <tell =
5 AME, A nigere A7to] Aol glo] #47t
S7boltt dAasty oA S7tshs @S HAlA,
C. albicans®| 7% 28%4) &t ArEskA] ¢
1 AL BASEAHFig. 3). positive control
(phenoxyethanol 1%)9] Al@elAd= 392 <ol
Wt 5F0] to] APEShH= Aoz uEhHth
(Fig. 4). A1 (complex C 5% Z-8)2] Ao
A Alete] 739 192t Qtell R&E AVE A niger
£ 29 Qtoll AME, C albicanse @717 28
A EF APESHA] o AL HAYSte] HAYR
Azne] gtz REsithn Atz Hoh(Fig. 5).
AT 2(complex C 10% ZH-8)9] Al@oA=
Mt 2% P aeruginosa®t S. aureus®] 735 0
AAHRH ol FAlekA] e, E colift A
niger 73-% 1942} ¢toll &= AVA| C albicans®)
785 342t Qtell o] ArEE Zo= uEhth
(Fig. 6). 1322 complex C2| F$ 3= A
FollA 10%2 A-gstlS ol dATFA=A 7t
2 Agsiotar daEt
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Fig. 3. Variation of microorganisms of control
(non—preservative) over time (0—-28days).
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Fig. 4. Variation of microorganisms of positive
control  (phenoxyethanol 1%) over
time(0—-28days).
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Fig. 5. Variation of microorganisms  of
Experimental group 1(complex C 5%)
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3.4 BHEE OFHAM U orMy I}

3.4.1. PFE 4 B7t

Challenge testollAl 227 71 £3d A¥
* complex C 10%E& A&t &
positive controlql phenoxyethanol& 283+ |
Be AFYFEHA A 2011 6ol ILARE
SPEE AN TlolERdle Ao R of
S 2[4C, 25T, 45C, cycle (-16<257),
cycle (4Teo25T457), Aadlel ¥ 1784
ZF b8 AR skl TRt HE, pH, ¥
A, BAHSAY B ADH IS 54 Sl
=743 Ay Table 6, Table 73 Zrt
Positive controlQl phenoxyethanol 1%S 2-&3t
AP AZ 3,575~4,240(64 Spindle, 50 rpm,
2 min), pH 6.15~6.52, 94 0(8,000 rpm, 5
min)gte Bom 4570 44 9 A, ¥ 5
ZAAHSL glo] MRt Zo= rietlth(Table
6). Complex C 10%E5 AH{3 AP HL
3,315~3,930(64 Spindle, 50 rpm, 2 min), pH
4.14~4.27, 94 008,000 rpm, 5 min) % gt
S BN 4530 A4 9 A 5 BAR
3} glo] kg3t Zog Hristirh(Table 7). o
2tA complex Co| ¢ HgE APl 10%E
B Al AFY e JA] FIFHEAE H8
e AP Zo] EA7F glew g Ik kA
AE AR Ad} complex Cx= HAFHA 2
A Aol Ak Flslrtal wehEc

3.4.2. SFE tAd =HUt

HFE S Hrtsh] fle HREA=E ©
e st Hx A F(Patch test)S AAISFATE
HE 3 308, 24A%t0] A FH HEE AA
Shal 2447 | ASHFE Ster B &
A3t A3t= Table 8% T} complex C 10%E
Aast SR AF(EADY A 109e nE
o @ztof| A 2= WSS Holx] gttt ol4fe
ABE oo P Hd PRAR AHgE £
e Ao=m JZHET
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Table 6. Stability results of positive control (phenoxyethanol 1%) for 4 weeks

. Days
Temperature Test item lday Iweek 2weeks 3weeks 4weeks
Viscosity 4,027 4,120 4,115 4,240
e pH 6.50 6.47 6.43 6.43
Centrifugation 0 0 0 0
Exterior - - - -
Viscosity 3,575 3,750 3,860 3,850 3,800
25 pH 6.44 6.53 6.52 6.53 6.49
Centrifugation 0 0 0 0 0
Exterior - - - - -
Viscosity 3,207 3,575 3,175 3,330
. pH 6.45 6.41 6.37 6.37
45C . .
Centrifugation 0 0 0 0
Exterior - - - -
Viscosity 3,020 3,100 3,215 3,325
_ Cycle pH 6.31 6.38 6.31 6.15
4C=25TC+ . .
450) Centrifugation 0 0 0 0
Exterior - - - -
Viscosity 3,570 3,580 3,620 3,495
Cycle pH 6.50 6.43 6.40 6.44
(-16>257C) Centrifugation 0 0 0 0
Exterior - - - -
Viscosity 3,825 3,775 3,680 3,684
Natural light pH | 6.43 6.42 6.47 6.48
Centrifugation 0 0 0 0
Exterior - - -
4. A 2 Fotgen, 22uby =289 Aee S
aureuss ATt WA dollA o] to] mjH|
B oqQuode QAe] b glool gRae @ A SRl 2280 Ad7 5iE 8
g gatsl gipt Qe ouizb, A, izﬂ}al stz st EHet %%% Pt AdolA=
FEES ol8ot] HAYEA A=Al & Qujz FEEW A¥ FEE9 5 —7—%%
e dApsigch A Homi owaﬂ (complex C)o] Alwtt % iLTrCﬁVH Fatart

DPPHE 535t &418ks, aP29] challenge test,
SHE ot ¥ okdA WUke Adgstglen,
7 Atk ohewt 2k

gd FEE9 FY AL e +&
20 A ARl Mu g FEEAS U
ehim, A@Rel A% An £zl FEeol

:l:‘4
5
b

fo]—gcq

111HE&R %
2 A FUstit. &
T(MIC)¢}t
Ae ZHA

AR

=215

O

oF 2=

H T =

Fotle of &yt 71
Z2=2 H2ANE
STMBOE &4 2t
AN sEMICS] A E  colPlA

3.13 mg/ P. aeruginosa, S. aureuseAE 0.39
mg/ C. albicans= 1.56 mg/ A. niger= 0.78
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Table 7. Stability results of Experimental group (complex C 10%) for 4 weeks
. Days
Temperature Test item lday lweek 2weeks 3weeks 4weeks
Viscosity 3,900 3,960 3,930 3,810
4 pH 4.27 4.27 4.19 423
Centrifugation 0 0 0 0
Exterior - - - -
Viscosity 3,930 3,820 4,120 3,840 3,928
95 pH 4.19 4.30 423 4.18 4.16
Centrifugation 0 0 0 0 0
Exterior - - - - -
Viscosity 3,750 3,725 3,525 3,520
45°C pH 4.39 4.27 4.20 4.15
Centrifugation 0 0 0 0
Exterior - - - -
Cycle Viscosity 3,560 3,730 3,690 3,780
5 o pH 4.30 4.22 4.18 4.20
(4C=25T~4 ; .
. Centrifugation 0 0 0 0
5C) Exteri _ _ _ _
xterior
Viscosity 3,315 3,800 3,575 4,010
Cycle pH 4.30 4.20 4.14 4.19
(-16+257C) Centrifugation 0 0 0 0
Exterior - - - -
Viscosity 3,875 3,948 3,730 4,125
. pH 4.28 423 4.22 423
Natural fight = 6 eation 0 0 0 0
Exterior - - - -
Table 8. The result is patch tests of sample (complex C 10%)
No. Volunteers Sample (complex C 10%)
Name Age Sex After 30mins After 24hrs After removal
1 K. M. J 64 W - - -
2 ] E 32 W - - -
3 J.H C 29 M - - -
4 K. J. T 31 M - - -
5 L.S. M 29 W - - -
6 C.S. M 29 M - - -
7 K. J. S 29 M - - -
8 L. J W 30 M - - -
9 B.JY 27 W - -
10 K. LW 28 M - - -
- 0 0 0
+ 0 0 0
Grade + 0 0 0
++ 0 0 0
+++ 0 0 0
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mgollAl AR Uea, HaHdEE
(MBQ)®] AL E col?t C  albicans= 6.25
mg/ P aeruginosa, S. aureus= 0.78 mg/ A.
niger= 1.56 mgollA AdaItE SISt
DPPH radical &A% =AS ZiloH= on)
2 FE2F 69.82%, AT FE= 68.99%, 220t
FZ5 55.78%, complex C 66.78%, %A
o2 AMggH BHTE 75.78%% UEFHAL

, AA FEEY] A P H4 dixadl
BHTEU= W29 @A e 2= =
52 iRl AnFEES @7 complex
Col Aoz syt sFE2] Challenge Tesst
Aol A= phenoxyethanolo] 1% 71 positive
control®] SPFE AFolM= 3G3F gholl WYt
559 HE o] AEste ZoeR  UEga,
complex C 10% ZA-&3+ 9= 393t HF
APEE Aoz gRlEo] HMAFREA RN 71 A
ol gebEnh PR A 3 kA
7b Aato A= Cecomplex C 10% A8 P&
Agol 4% ABNT TR exzAAN 4
9 A HE 5 ool glo] AP HgAgol
Shl=let. A E1S 91§ patch test A
olAE AR BF A=) gle Aoe=m 4
Eft R et EAR AR =Sl

Aedor, QujR-An-=xutgo] Al 7}7|
FEE9 AYA &= vH[stEAT, QufRret
AN FEES 111 HEE 28 complex C
10%5 3FFE Aol A-&stie o FTEA
1 phenoxyethanol®} H|&3t HREEHIS LERY
pow, A AT M E o Gl
= Zlstginth. wets Bket HRAIE Al
Al Fofigt HdATHEA A=A PR A
oA EgE 4 IS AR ARHL

N
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