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Biological Activity and Cosmetic Preservative Effects of Rosa multiflora Ethanol Extracts
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Institute of Natural Cosmetic Industry, Namwon 55801, Korea.

ABSTRACTS

Background: The Rosa multiflora, a well-known plant belonging to Rosacea, is widely used in orthodox medicine in worldwide.
However, its biological activity and cosmetic preservative efficacy have not yet been studied. Thus, this species is yet to be defined
as a functional cosmetic material. Accordingly, an investigation of the above mentioned atrributes was performed on a 50% ethanol
extract of Rosa multiflora.

Methods and Results: The antioxidant activity was assessed through free radical scavenging assays with 2,2-diphenyl-1-picrylhy-
drazyl (DPPH). Additionally, the contents of total phenols and flavonoids were analyzed. The phenolic compounds were detected
using HPLC. The antimicrobial activity against Staphylococcus aureus, Escherichia coli, and Candida albicans was assessed using
the disc diffusion assay. The preservative effect (challenge test) on a formulation of soothing gel was performed for 28days. The
DPPH radical scavenging ability, denoted by the SCs (half maximal inhibitory concentration for DPPH radical scavenging) value
was found to be 131.63 1g/ml. The content of total polyphenol and flavonoid content were 202 mg/g and 86.77 mg/g, respectively. In
additon, astragalin and gallic acid were identified in the extract. The antimicrobial activity of the extract against S. aureus and E. coli
was observed to be 5 - 0.5%, and no significant activity was noted against C. albicans. The ethanol extracts (5% and 10%) met the
preservation standards of the Cosmetics, Toiletry, and Fragrance Association (CTFA).

Conclusions: Thus the ethanol extract of R. multiflora can be used in cosmetics as a natural preservative and antioxidant.
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w73, T S43 Edde] i 59 MELR A4 75l
52 ek (Shin, 1990; Routledge et al., 1998). FE3H
el SFAEAIL ARG A GRS WA, dAE
27 A&} ditete] dAERZ SE o3 2dE=
FAA Lo FEFS Fol WiEH|Ale] HelE dodd + 3l
om, ek Wle] @S WAL (Ahn er al., 2009), YAF
F7F AREEE A HolllAZR 93 vE 4 o
(Fredereriksen et al., 2008). o]# gt 333/ dwliA|e] o
2 sFGAIM = HEAIE ARESIA] 22 preservative-free
AF, A 715 7FssHl & 7 e 95E AMese
self-preserving A& 5ol Z4lo] EojuaL T} (Abe et al.,
2003).

2o AA FgEEo] e 1,2-hexanediol 52 AFE-3}
o sPgEOIM BFEHE UERE F e W] X&HeR
ZAEHI At (Choi, 2015). 1,2-hexanediol® AF&Ado] 9-=a}
3L 3PEES A & IS T4 ¥oH, BEUles 7t
A|3L At AT, SRl E 2% olslE AREslodof 3hH, L
olF AR Ag- I EfEeY Mes T FAES Y
o7 QAL 7HAo] a7tel7] wiiel| sPERACNNE ARS
sh717t FEse]e SRl Ut

£ A7) S8l dAFgH=ES AR

B A7t AR &= ek AE7HA] A

HFEAR] FEAEE &, BT, 2F 5 oS

g 715S 7HAIAL o ANHAIR ARES ol HIwA At
o] By 717o] wriehe EAI7F Ak (Kim er al., 2007).

AeEAFEES AEY 9 A2 7es ofshAT]AL
BAEYE Aslich DNA, RNACIAM HIREE AlxE252 714
S Alste] mAES] e d+&#rF Act (Chin e al,
2005). X3t Pseudomonas aeruginosa®l Wsl 7P & &
4& el =2 CTFA 7|5 Wshe i-go] By
3 AT} (Hwang, 2009). e vlhlzl Zedvlehile
o} AR F9] 3Rl isoloquiritigenin®] FAA 8| =04
Hold FeEdS YeRlth (Kim er al., 2014).

AHAZE (Rosa multiflora Thunb.)2 “4] 3} (Rosaceae)ll
she HEREA Aoy 59 Tl Al SollM Al B
3L oFo] Fot o= shE ¥ Ao] glE AEE UlE

gholl A ARSEQUTE Aol &, gvl, ¥, K|St 5
HEZ ksl g9, a4, R 59 g0l 53 A

d# A Atk (Kim et al, 2012b; Cho, 2013; Yeo et
al., 2014).
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astragalin &), B AlE9<] methyl gallate 2 o] A4
Ql lycopene S°] HIEATH (Aritomi, 1962; Hiibner et
1999). stH He| L P aeruginosa, Staphylococcus
epidermidis, Staphylococcus aureus, Malassezia furfur <l
A S UEllE ZleE By glont s W
A2A 9] AT gle 8ol

al.,

B AT AU oBe 2B P8t B, F
2 L PREDE Sgsle] 7154 SRELA L AP
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31 UpH
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1. M=

2 AlFollA Ae8 ZHZE (Rosa multiffora Thunb.)<
20179 59 AR E 2HA S5 ddiollA A3 AF st
ARgsIon, 28 ¥ APR-S ARESIITh A3 S A
Zo 40TeIA 72 AIZF AZ (LDY013, LEQUIP Co.,

Seoul, Korea)d & 4CollA BaAsPEA Ao ALg319T)

2. B2 el FE2 M
Az" AEES 47 (HMF-3600TG Hanil Electric,

Wonju, Korea)s ©]-&3te] #4ist & 100 g 50% ollehe
2 L & EFslaL 80TCalA 4 AZFet FE FEE2
HRxe} Folo A o]gdte] 2 3] sl on, ofziH
= 2A45=7] (R-100, BUCHI, Flawil, Switzerland)S
o] &3] 50CoA F=3ta, FZ47%7] (MCFDS508,
IIshinBiobase Co., Dongducheon, Korea)s ©]-&slo 54 7
Z3le] B8 A 852 ARSIt

2.0

L

3. DPPH 2jCiZt 2 & =3

2,2-diphenyl-1-picrylhydrazyl (DPPH) 2}tz A7 &4
Blois® (Blois, 1958y ¥W&sle] SA35I0tE 94 $== 3
2% A& 100 L9 02mM DPPH (Sigma-Aldrich Co., St.
Louis, MO, USA) &4 400 /0 &} oE-e 100 1S T s
A2oA 30 B7F WE3A1Zl & ELISA reader (Spark 10M,
Tecan, Mannedorf, Switzerlandyg AF&-3Fe] 517 nm |4 =4
=

DPPHS] &3%=7F 50% W Yehtes A&
(SCsp)& T3l9lem, 2t AlE= 3 3] REEAES AASIATH
olw| L-ascorbic acid (Sigma-Aldrich Co., St. Louis, MO,
USA)E Fdt=T=2 ARSIt

o

g

A a1y

Apat, =

DPPHEICIZ _
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4. 5 polyphenol

A derE FEE2] polyphenol 32 Folin-Denis2]
WY (Folin and Dennis, 1912y WH¥3slo] =7gslit). IdA
FTEZ 343 AlE 80 Lol IN Folin-Ciocalteu’s phenol
reagent (Sigma-Aldrich Co., St. Louis, MO, USA) 20 /4 &
Sgstal AolA 5 F7F v AIZ T whgE e 2%
Na,CO; (Dacjung Chemicals and Metals Co., Ltd,
Siheung, Korea) 100 /405 E39F3te] A2o4 30 7k HHSA|
21 & 750 m oA =g ATk
EZ = tannic acid (Sigma-Aldrich Co., St. Louis,
MO, USA)E AHg-al3lem Alget sdgh %“”i =743t

239t

AL APFHoTHE =

O

L.I

xF
polyphenol 3382

[s1 = 3

(=]

2 54

—%%%9] Z flavonoid 332 Kang 5
Pt ST I FEE NG A
210 1L 0 dlethylene glycol (Daejung Chemicals and
Metals Co., Ltd., Siheung, Korea) 100 /£ ¢} IN NaOH
10 5 E/ate] 37CoA 1 A7 F<E WEEAIZL 5 ELISA
readerE AFE-3lo] 420mm oA S5 AFEZA=E
kaempferol (Sigma-Aldrich Co., St. Louis, MO, USAYE A}
gation Agot FUT WHeR S48t A2 HIAe

ZHE & flavonoid S A3t

flavonoid
o

=

5. &
CEE e,
(1996)] W<

6. Phenolic compoundsOll CHst high performance liquid
chromatography (HPLC) &4
AYE olgk2 552 phenolic compounds & #41-&
High performance liquid chromatography (€2695
Waters, Milford, MA, USA)E o] &3} s HEA3159 ).
AE 10mg B T2E 1mgg sk 50% oEre 1ml
o galetdL, A1E 104 S HPLCO FY3kaL 0.8 mé/min
&2 B3 o]l 5o 2= water (0.1% formic acid)e}
acetonitrile (0.1% formic acid)ES AFE3FM 3, column
Shim-pack VP-ODS (4.6mm x250mm, 5zm) (Shimadzu,
Kyoto, Japan)E ©|-8-35f] S35 280 nmol|A] EA3}3 T}
RETEFL gallic acid, protocatechuic acid, chlorogenic acid,
syringic acid, coumaric acid,

system,

methyl gallate, caffeic acid,
ferulic acid, astragalin, quercitrin, rosmarinic acid, myricetin,
luteolin, quercetin, apigenin, kaempferol, hesperetin (Sigma-
Aldrich Co., St. Louis, MO, USA)S ©]4-3}%ith.
7. Paper diskE 0|2st
Ay oy FEEY d<2 Davision 3 Parish,
1989yl we} Ao, FA &—rT: S. aureus KCTC
1916, E. coli KCTC 25713 C. albicans KCTC 79655 3t

0X
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2 - UX|E - Ol

%‘3”336“’1 A AEALDAE 258 Algito} ARE-SFIT
WS 13 HIXZ= tryptic soy agar®} yeast mold
agars leco Laboratories (Detroit, MI, USA)IA 5}
ARE-SFAT
A E s FE2EC] IS IRl flst dise
diffusion assayS T3sISlth. 2H7te] #55 ARl =2
3k, EgE 8mm paper discoll FEEE 3ME AL ofgk
o

ﬂll

==11

FEEZ 200 AAs] AZSIAL S aureus$t E. colic
37CoM C. albicanse 25ColA wU3PAA paper disk F
ol AgR Asghe] 72 SEdS RISk g
ZA0 2 S aureus$t E. coli= 0.01% tetracycline (Sigma-
Aldrich Co., St. Louis, MO, USAYS C albicanse 0.25%
ketoconazole (Sigma-Aldrich Co., St. Louis, MO, USA)<
A&ttt

O

=

8. AdIZ olcts F&E=
test)
Challenge test= Pl=34E 3] (Cosmetics, Toilety, and

Fragrance Association, CTFA)2] #'H-S Wy sle] a3t

oMl U2 WL (challenge

(Farrinton et al., 1994).
HOH-?_E;]_ %;G_O‘ H]—H xﬂ_e_ 7'<47]—“3]—Z] oro 1—6] % Xﬂifﬂ—
of Yol ARSI eT WAl TR, 5% e FE= 3

==Xl

7HE, 10% BE FE25E F7E, 2% 1,2-hexanediol A7

(positive control) 22 o] AE s3]

100 go] Ho¥ Fa8710 A=z sPdF 502 € Al
S. aureus 1.0 x 10 CFUML & E. coli= 2.8 x 10’ CFU/m{
;‘4—%45’_ R+t C. albicans 2.5 % 10° CFUML & HZ3}

ol A& HE a9 99.9%7F AFEE 1 F

28 °]3‘H77P<] A o HPHX&]EH.J fFrads dAst
Atk o 54 AXMALE (M, St. Paul, MN, USA)

S o|gET Al AES 7455} AEZoNA 12 FH

Sto] oml o] Het ol 23St H S aureusS}t E. colie

o
= =2 ZZE3F
=

A& petri filmol, C. albicanss &% 2 FHo|F petri
filmell 212 B35 SHN F A 370 ML
At 25CAN v & 7o) 2§79 8 43
At
9. SN 24

BE B4 A8 Hd + 5593 (Mean+ SD)E VERNS

/\1

o A3+ GraphPad InStat software (San Diego,
CA, USAE ol&sidict Z+ &+ 7] 24X BlWE One-
way analysis of variance (ANOVA)E A]3) 3t 3 Tukey-
kramer multiple comparisons test WHS ©]83t {943

5% oAl A3 (p <0.05).

tl



2R OEteTESS] del2dt elEE

o D

2w
1. DPPH eiC|Zt e

DPPHE= #}t]Z “de]ollA] phenolic compound$} 7o) 424
U AAE AFsFe AATAA S} wgetd A
hydrogen radical& %o} phenoxy radicalg AJ/3sHAl Hof <t
Ak A= AgEr ghdE o Gao] He EA4S TR
UTH (Jung ef al., 2008). AHA1e] DPPHS| Ao] B &|=
Lol wh o] S UEle e R vl
wsto] o] A|S2FY st S4S HAE o] {88ttt
Ao A BEZE (Rosa multifiora Thunb.) A& 5
DPPH ztHZ 271842 Fig. 19 Yeplle 2%
FEES 31.25 ug/mtFE 500 pg/ml7tA) Aok Azt
13.3-84.09%°] 2tz 2AGAS BIoH, 250 ng/ml o
FrolA 80% olde] ek e AAGAS ERiTE B
o, Al gk FEE2] DPPH #tiZhe 50% A7 skt
a3 AR FE (SCs)= YeR A3 1231 gl & 1}
Elytom okt Z7<l L-ascorbic acid®] SCsp 27.5 ug/md
2 YERTH (Fig. 1).

AY £y g E FE52NA caffeic acid, chlorogenic
acid, coumaric acid, quercetin 59| & FIEE0] KA
e, olgfst = stEEL gz A =2 A
o=z 4#HA Utk (Chung et al, 1996; Kadoma and
Fyjisawa, 2008; Cho, 2013).

kA, gy g kst 498 s Aol vlaws)
B AeE F289] SCsoft> 14585 ig/mt 02 & A4

5

7}

gl

120

I RVE
[ Ascorbic acid

100 o

80

60

40

20 4

DPPH radical scavenging activity (%)

T T T T T

31.25 62.5 125 250 500

Concentration (ug/mL)

Fig. 1. DPPH radical scavenging activity of ethanol extract
of Rosa multiflora. Mean values = SD from triplicate
separated experiments are shown. *Means within a
column followed by the same letter are not significant
based on the Tukey-kramer multiple comparisons
test (***p < 0.001). RME; ethanol extract of Rosa

multiflora. Ascorbic acid was used as a positive control.
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e} FA18E XS BAY (Yeo ef al, 2014). REeZe]
DPPH Asf 2745 A7 Axfe} vlasiis gz o
& FZE0] SCsmtol 257 pgml o7 B AFA Hr} e
F4S BATE (Lee er al., 2005).

Skt

o

2. & polyphenol ¥ flavonoid

Polyphenok 2| E7e] dg] #xFo] e 23k hriHE=
o] hydroxylZ]7F EA18te] o8 SIS 4A ddst
= 548 7 o disl g4 9 ket gl &
oF3l= Aew 4d#EHA ot (Lu and Foo, 2000; Ferreres ef
al., 2009).

PolyphenolF2] $+ &7 flavonoide AFAAC] dz] £
Sl 92™ polyphenolz} o] 21&E9] 9l 2, A &7 4
e 5 A9 BE Flol drEHe] Utk (Hetog ef dl,
1993). flavonoide= Al X738 ZSHE free radicals €344
o7 AAst ksl o] ko A e (Heim er
al., 2002), 3¢+ B FHLAE T TS A E 7= A
o2 4#A 9t} (Manach ef al., 2005; Ryu et al., 2010).

A oderE FEE9 ¥ polyphenol?} flavonoid FHaF
Z447E Table 10] YERARITE AelE oehE F529 &
polyphenol3} flavonoid &&Fol ZHzt 202+ 0.01 mg/g, 86.77
£0.06 mg/gS 2 YERSTE (Table 1). ©]= Yeo 5 (2014)°]
Aeh A e £ dekE FEFES polyphenol 2
flavonoid $H#-S 37.834 my/g, 42.68 mg/gC & B ApAzie}
ol A= Bint. o]Hg xpole AR FE79]
ztololl o)3k Aow FZHrh T Im I Lee (2011)2] &
WEY olekE FEE2] polyphenol &3 238.59 mg/g} FA}
& Axo] =2 £S5 HATE Kim 5 (2012a)9] 723
o} B]w3PA polyphenolZ} flavonoid $HaFe| 7Fg =& Hl4=
7 FZES 717} 2289 mg/g, 90.15 mg/gl® E A7Azte}
frARE FAE B

[=}
3L

)

Ii1.
=

1

L

=

o

O
=

gH, el ¥ ek FEEol i v stEs B4 4
= Fig. 20 YERAITE 8 ds SIjtE F astragalin

33.6+0.07 mg/gC 2 7P =%OH, gallic acid 3.5+ 0.02 mg/
g2 2 AT (Fig 2). ol ZalEEe] £o0A astragalin
S 28 e AFEIA dXshs AFeltt (Aritomi,
1962).

3. 3o|—7'|—§l-/\-l

oo EZAstHA HHRHS ke S aureus, E.
C. albicans®l| Wt B ZE &b FE2E9 FH+24S
st A3} Fig. 39 YeERAAH.

S aureusZ} E. colidlFe & JH4ITHAE HIAT C
albicansO A= FFE3ES HolA| ettt B3 slE svhE
A3 FAHEIAY astragaling 0.1% 23 A3} S

coli,

=3
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Fig. 2. Phenolic compound of HPLC chromatogram of standards (A) and ethanol ectract of
Rosa multiflora (B). Peak 1; gallic acid, peak 2; protocatechuic acid, peak 3; chlorogenic
acid, peak 4; methyl gallate, peak 5; caffeic acid, peak 6; syringic acid, peak 7; coumaric acid,
peak 8; ferulic acid, peak 9; astragalin, peak 10; quercitrin, peak 11; rosmarinic acid, peak 12;
myricetin, peak 13; luteolin, peak 14; quercetin, peak 15; apigenin, peak 16; kaempterol and
peak 17; hesperetin. Pannel indicated by arrow line is UV spectrum of astragalin.

Table 1. Total polyphenol and total flavonoid contents in ethanol
extract of Rosa multiflora.

Total polyphenol Total flavonoid

content content
(mg-TAE"/g) (mg-KE?/g)
Ethanol extract 202.00+0.01 86.77+0.06

Means values + SD from triplicate separated experiments are shown.
YTAE; tannic acid equivalent, ?KE; Kaempferol equivalent.

aureus, E. coli, C. albicans B5NA 3244 BT 9]
astragalin® O} $h3-3F U=tnls (dllium ursinum), E
YT (Pinus

L

R

wl2kZ  (Trachelospermum  jasminoides),
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koraiensis) & 59 FEEM w2 FHEAES Baght 9l
o} (Hosoi et al., 2006; Ivanova et al., 2009; Kim et al.,
2010). =3+ gallic acid®] P aeruginosa, E. coli, S. aureus,
Listeria monocytogenes®| ™e ddo] R EH}
(Borges et al., 2013).

olge] ArAFAETE HYFE ok

(o))
2R

==

FEed o

% astragalin?} gallic acidl 2J3l] =& da&do] YES
Aoz Aztdct ZYE dEE FEES S aweusS}t E.

==1

coldll et F== 5-0.

TS A, S aureusolA B =2 FFEA4S HATH
AYE NEFEE2 S aureus, M. furfur, C. albicans,

P aeruginosa, P. acnes®| Qg+ @S Agh B9} v

=
O -

7}z} 5%, 5-1.0%04 &



Fig. 3. Antimicrobial activi;zl
multiflora by disc diffusion assay. A; S. aureus, B; E. coli, C; C. albicans, 1; 5%, 2;
2.5%, 3; 1.0%, 4; 0.5%, 5; 0.25%, 6; astragalin (0.1%) and 7; tetracycline/
ketoconazole (positive control).

NAE o S aweusNAN = FHEHES HA ¥HE C
albicansoIA= FFE L Ho|x| e ATAFe} AX|5H

o (Cha et al., 2008). SHAIT, 3] X9 oHeF==
HEEFEE2] E coldll et Betg/do] mH]sit=
ok gelst AzE Bl (Kim, 2015).

4. oIEHE w95

CTFA 710l wet dH3E dereFEEe] Hiasds 573
sk A3} Fig. 40 eI HEAE A71eA] R tixdt
(control), 2% 1,2-hexanediol 7}t = (positive control),
5% A ASGEFZE 7, 10% B ASEFZE 7}
T2 Upro] A st om CTFA 71zl wet 7 o
ool AL HE Tl 99.9%7F APESIAL L ¥ 28 UA
M FAeAl oW WHEAEA Y] fEAAS ABSIATH
(Fig. 4).

S. aureus= 27] BE% 1.0 x 10°CFU/ML 012 control
2oME 28 L7HA wtol AL S AN 2% 1.2-
hexanediol 7, 5% A% AEEFE2E H7KE 2 10%
Az EEFEE H7RME 7 L F 100% APEES
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of various concentration ethanol extract from Rosa

H9om 28 A7A] FAIE CTFA 715S U= E
coli= 27] HE% 2.8 x 107 CFU/ML ©]Q2™ control=ol| 4]
= 28 YA o] A& FAskaL AL e gkl
AN} (Fig. 4).

5% ¢+ 10% B3 AdeEFEEdMe 7 € F 99.9%
APEES BHoH 14 U F 100% AFEES BA 28 A7t
A f§A5l] CTFA 7152 WSS, C. albicanse %7
AZEE 2.5x%10° CFUM 0] 2™ controkol|AE 28 U71A|
ol A& T8t AESL IS AT F Ad%eH
5% A AdSEFEE A 7T Y F 99.9% APEES
Hom 21 d F 100% AFE&S BT 28 U7 #4
H ATt 2% 1,2-hexanediol 722 10% DL o ek =
& A7 E 7Y T 100% AFEeS B3len 28 Ut
A A5 CTFA 7158 T5ske 295 B

AL NS FE2E2L 5-10% F=NA S aureus, E.
coli, C. albicans®| g HH G} IS I 4= e
™ positive control®l 1,2-hexanediol#%= A WH-a3=
Uehfjo] JAFAZA L] /MH7eA-e ERlstalh

olfe] Auola HFE qerEFEES T2

o~
T

[ai3
=

polyphenol
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Fig. 4. Preservative effect of extracts of Rosa
multiflora against bacteria and fungi. A; S.
aureus, B; E. coli, C; C. albicans, control;
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