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8 o 2 Ao Y LS 5, 55 4 52 5% 550l A& 5tk A ESFEE T ascorbic acid?)
Bl 53 T+ ascorbic acid?] 3HASE @52 vtk B ﬁ:rL_J B2o Ay L2253} ascorbic acid ]
AU A a2 53 FAE a5 E45h= Aol Ad2> A }"“04 5, ABTSradical &~7]%, SOD fA}
Al, xanthine oxidase A& &Al, &¥8, FRAP, Zdv& g=F 9 ~E}E}r_0]‘: s =459
7:‘_1,} AR5 5 AP xanthine oxidase A3l B4 AFo|A EgE0] t X (ascorbic acid)E o} =2 A
3 SA4E By EotReolE S 24 AR A9, 100 ug/mLe FEolA RMW+A (272.1 mg QE/g),
RME+A (90.6 mg QE/g), RMW+A (79.4 mg QE/g)°] tH&£(19.0 mg QE/g)Et} ko] o &kt uhabA
AYEZF=ZET ascorbic acid HiE-2 5 AME-SF -0 vlste] AR a1tE LR whebA o] EtE
FArS}; shgEe] A A9 AFY A 9 g R ed) Ao VAT AR ALRHT

Abstract: In this study, Rosa multiflora was sampled through extraction, concentration, and freezing. The antioxidant efficacy
of a mixture of R. multiflora extract and ascorbic acid was compared with a single ascorbic acid. The purpose of this
study was to analyze the antioxidant efficacy through the synergistic effect of R. multiflora extract and ascorbic acid.
The experiment measured electron donating ability, ABTS" radical scavenging, SOD-like activity, xanthine oxidase inhibition
activity, reducing power, FRAP, polyphenolic content measurement, and flavnoid content measurement. As a result, the
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complex showed higher antioxidant activity than the control group (ascorbic acid) in the electron donating ability test

and the xanthine oxidase inhibitory activity test. In the case of the flavonoid content experiment, it was confirmed that
RMW+A (272.1 mg QE/g), RME+A (90.6 mg QE/g), and RMW+A (79.4 mg QE/g) at a concentration of 100 ug/mL
had a higher flavonoid content than the control group (19.0 mg QE/g). Therefore, the extract and ascorbic acid complex
exhibited a synergistic effect compared to the single use. Therefore, it is thought that this complex will contribute to

product stabilization and skin aging inhibition when used in antioxidant cosmetics.
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AW Rosa multiflora Thunberg)= Aol £3)ar
Fefslo s Aatea Beja 9lon, dujls gA =
Al sjo] okom ol ek g, QlEe vl
3 Soljol|e] opilel] SlalA] RISk Lol
ul, by %] multflora’s Zo] Wrk ojulo]ek. ofojo]
o] ehA= vleloL}; ZEE ulgfdATt Eolgle] of
ol59] el Fom, BEY, B ofd A= o]
Su fso] Holut ARolela Bus|SThLl

Tefsjel B eolais WaEo] Sl B35S ol 7]
3 w84 7|2 Hohaa) FrilelA] Was gHikte]

o thEle] A AFS Esl] 552 FrleE Al sk
Az g RO flavonoid?] AHQ] quercetin
v A (multinoside A, multinoside B, quercitrin -5), kaempferol
Hi A (multiflorin A, multiflorin B, afZzelin, astragalin -5), &
d AL 2] methyl gallate & TA20] SARANAQ] Tycopene &
= EJ_OI-@E]-Q] Qud oz ZalHLo|= gzﬂ‘t”: )
FAAAZS gl o g AASle] FABIso] =2 Zlo
2 A glom, ufoleis, S, I Sol= At
7b Qs AoR HAIEAL QIy3]. b gHREEEe]
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[ Extraction ]

[ Rosa multiflora ]

| ! !

Extraction Extraction Extraction
(Water 50°C, (70% ethanol room (70% acetone room
24 h X 2 times) Temperature, Temperature,
24 h X 2 times) 24 h X 2 times)

! ! !

[ Supernatant ] [ Supernatant ] [ Supernatant ]
I | |
[ Filtration ] [ Filtration ] [ Filtration ]
! } |
[ Evaporation ] [ Evaporation ] [ Evaporation ]
! ! !
[ Freeze drying ] [ Freeze drying ] [ Freeze drying ]
} ! ]
Water 70% ethanol 70% acetone
extracts extracts extracts
(RMW) (RME) ®RMA)

Figure 1. The procedure of R nuidtiflora extract.

(Korea)ol] 2] 3 2A%A1 4 C WiAlol] kst 4}
23K}

FaEe A% AR 100 g0 2 L] Sl ol 3
2 slolck B4 50 Colld 24 h 59k FEel A 2
3] WHES. 0™ 70% ethanolT} 70% acetone FEE2 4l
20j4] 24 h EQF 228t AL 2 3] ukEs 717k
=28 oJT}X|(No. 20 filter paper, Hyundai micro Co.,
Ltd., Korea)= OZM- =2 EAAZR sl Bgl stk
HRMW) Q] 82 6.93%, 70% ethanol (RME)2] 4~
23.66%, 70% acetone (RMA)Q] 4~8-2 20.08% ©|3ic}. o]
A e A 7 FEEES 4 C Yol Byksia

B Age] AR AMgslechFigre 1)

212 258701 AZE AlSf

H ASo]| A% 2.2-azino-bis (3-ethylbenzthiazoline-6-sulfonic
acid), potassium persulfate, 1,1-diphenyl-2-picrylhydrazyl radical
(DPPH), trizma base, pyrogallol, xanthine oxidase, xanthine,
potassium ferricyanide, ferric chloride, 2.4,6-tripyridyl-s-triazine
(TPTZ), gallic acid, tannic acid, quercetin, ascorbic acid, sodium
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nitroprusside, hemoglobin, butylated hydroxy anisole (BHA)<]
78~ Sigma Chemical Co. (USA)oflA] F-J3to] ARE-SIAT:

Ethanol, hydrochloric acid, potassium phosphate monobasic,
potassium phosphate dibasic, sodium phosphate monobasic,
sodium phosphate dibasic, sodium acetate, sodium hydroxide,
sodium carbonate anhydrous, acetic acid®] 79~ DUKSAN
Chemical Co.(Korea)of| 4] <¢18}of ARg-51%Tt.

Trichloride acid (TCA), phenolreagent (Folin-Ciocalteu’s
reagent), diethylene glycol 2] 732 JUNSEI Chemical Co.
(Japan)of| 4] -Q15to] ARE-SH3ITE:

2.1.3. Aol ALZE 7171

2 Adgo]l AR 717 k= UVivis spectrophotometer (Shimadzu
Co., Japan), ELISA reader (Spectra max 190, Moleculer
devices, Sunnyvate, USA), freeze dryer (FD8512, Ilshin, Korea),
autoclave (JSAT-65 jsr, Hanbaek Scientiffic Co., Korea), rotary
vacuum evaporator (N-12, Rikakikai Co., Ltd., Japan), digital
reciprocating shaker (SHR-1D, Daihan scientific Co., Ltd.,
Korea), pH meter (Lab 850, SCHOTT Instruments)E AR5}
ek

2.2, A Hi
2.21. ABTS+Z2iC|Zh A7{EM

ABTS "radical scavenging assay:= Re (1999)5-<] "<
HEslo] A3 A3YITH4]. ABTS radical scavenging
assayol 4] ABTS® }T}Z+ 74 mM ABTS [22-azino-bis
(3ethylbenzth  iazoline-6-sulfonicacid)]2} 2.6 mM potassium
persulfate S 1 : 1 B[R E3lalo] |GG A0 A]
2Rgsto] 24 h B9t HESAIZ] & Wk slelth ARE-S)
7] 7ol ABTS" 84S B2 34511 734 nmof|A] F3=
Z) 0706 £ 0.0010] HE=2 Z4stod ARSI 0.1 mLe]
A =-89l0] 0.1 mLo] ABTS" 84S 71315l 1 min A2
ofA] Xpggk & 734 nmof|A| =S S5k 2ol
A Bike AR BT BRIV S8 e
Hl&= FAEAUCH

2.2.2. MAtE0s

Electron donatin ability+= Blois (1958)2] HI'H-& H& 5}
AlFS ZasHh5]. 0.05 mLe] 02 mM 1,1-diphenyl-2-
picrylydrazyl radical (DPPH)E 7} A& 894 0.1 mLef| 37}
sto] A2oll4] 30 min AFTE & 517 nmof|A SFEE 5
gatelet. Axp Fol Ak AR N7 BT

o FEe A BlEE EAEICh

2.2.3. SOD At

Superoxcide dismutase (SOD)-like activityt= Marklund2}
Marklund (1974)2] ®HS o]-85te] A& 13sI3ITH6].
Al 8ol 0.2 mL, 0.05 M Tris-HCI buffer (pH 8.5) 2.6 mL,
72 mM pyrogallol 02 mLE E3}610] 37 CollA] 10 min
upxjslo] uhSONS Azl Ak} pyrogallohe 0.1 miL
o] 1 N HClZ Z7lste] ¥kgS SHkt & &4 3%
(Shimadzu Co., Tokyo, Japan)E ©]-851] 420 nmojj4] =4
SI3Ick SOD FAF 24 AR -BA7IReF F7 0
8= e vlem #AE:

2.2.4, Ferric Reducing Antioxidant Potential (FRAP)
eI Seks

FRAP reducing antioxidant power assay+ Oyaizu -5{1986)
o S ol8sle] ARE HASIACHTL FRAPAIKS
0.3 M sodium acetate 215=4(pH 3.6), 10 mM 2,4,6-tripyridyl-s-
triazine (TPTZ) 2% X 20 mM ferric chloride® 10 : 19]
Hl&2 sl4slar 37 CollA 10 min HHS3}] A28k
ZF HE0] A& 30 plof 1.5 mLe] FRAP A|2kS @il 37
CollA] 30 minZF ¥HEAIZITE BES- -§o42 590 nme] F-g
L2 SIS =2 F8EY 42 =2 AR 2

olugiet

225 2=

Reducing power assay+= Carmichael 5(1987)2] ®H-2- o]
&5to] Aele ZASIAS]. 03 mLo| 7 58] Ales
0.3 mL2] 200 mM sodium phosphate buffer (pH 6.6) 2! 0.3
mL2] 1% potassium ferricyanide} 235151 #| =53tk <
FEE 50 CoflA] 20 min FF HESAIZ] 5 0.3 mLe] 10%
trichloroacetic acid (TCAYS #7}5lo] WES-S STHAFIT
-2 SAAF B 1,2000 rpmoflA] 10 min F<9F A4
Haslck 0.5mL o] Ak=Hof deionized water 0.5 mL2}
0.1% ferric chloride 0.1 mLE &3}5}10] 10 min ¥-3-A]Fch
HEg-8-95 ELISA =75 ARE-Sto] 700 nmof| 4] S35

2 245tk

226. & Hi=4sl=E

Total phenol content+= Folin-Ciocalteaut§2-  Slinkard 2}
Singletion (1977)2] WHE& o83t A XIPsISITHI).
50 ule] ZF w9 AMES 50 w9 Folin-Ciocalteau A]2F
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¥} 335k bS] stk 5 min F, 50 ule] 10%
NaCOE Hrisly 33ES 7I8%og SE9h Hke
ETFES ALoJA 60 min F9F BESAIHCE wpjgto®
640 nmof|A] TS SAEHL HlolEl= tannic acid®] 7
FAS 7102 55 g tamnic acid equivalent (TAE).S.
2 FABIITE

227 & E2tHEL0|= g

The total flavonoid content= colorimetric®] ¥ Zhuang
(1992) olgate] Age ZY3HATH10]. 02 mLe] A&
2ol = querceting 2 mL2] diethylene glycol % 2 mL2]
1 N NaOH} &3ts}o] *‘%4.% Zegstgiet. 37 Colla] 60
min ¥ESA)7] & 7} vk 531E0] ZIEE 420 nmo|A]
25i9ic). A quercetm«l Aol 7)zsl0] 228
g9 quercetin equivalent mg = EAE|QICE:

2.2.8. Xanthine Oxidase X5l &

Xanthine oxidase inhibition activity== Colorimetric =}
Stirpe@} Corte (1969)2 ©o]-&3}o] AL XYl 11].
FA B3 AR 89 0.1 mL, phosphate buffer 0.6 mL
(0.1 M, pH 7.5), 2 mM substrate solution 0.2 mL, xanthine
oxidase enzyme solution 0.1 mL (0.049 units/mL)= %]

o, 37 ColA] 15 min ¥-&3}gIch 18 ths 0.1 mL
9] 1 N hydrochloric acid-S #7}ste] 282 Fobslal UV
spectrophotometer&- AR8-51] 290 anﬂ*i FE=E 5745t
irk

229, Erxz|
BE ARE 3 3] vEsiel skt duke B
+ HEEAE Ueiglch A2 210) So1e A5

Q5o statistical package for the social sciences (SPSS)
software package (Version 22.0; IBM, USA)S AR5 Z+
At ke ool ozt ASE AREA(ANOVA
analysis of variance)E ©]85}0] 944 ERISH &, p <

0.05 $=Fof|4] Duncan’s multiple test % rtestS ©]-835}]
41513 E]'

3. Zmt o

3.1. ABTS 2iC|Zt
ABTS™ radical scavenging-2-

A7{ERN

ARHY =

ksl s) A, A47E Al 4 5, 2021

ABTS radlcal sacvenging 574243t d4F=E3 ofgt
2525 B T o avE HoloH, Y =2
2=50] 1,000 ug/mLojA] RMWHAL 100.89% RMEtAL=

10043%, RMA+A: 99.85%= =o TS Uehfict
(Figure 2).
i AlE Auko] AL R Z=EE} ascorbic acidE

=RWWHA =RMEtA =RMAtA mA

ABTS+ radical scavenging activity (%)

10 50 100 500 1000
Concentration(xg/mL)

Figure 2. ABTS 'radical scavenging assay of R nudtiflora extracts +
ascorbic acid. Results are means + SD of triplicate data. Means
with different letters (a-c) above the bars are significantly
different by Duncan’s multiple range test at p < 0.05.

RMW+A : R multiflora water extract + ascorbic acid, RME+A :
R mudtiflora 70% ethanol extract + ascorbic acid, RMA+A : R
multiflora 70% acetone extract + ascorbic acid, A : ascorbic acid

]
S

=RMWHA =RME+A =RMA+A mA m=BHA

® IS]
3 S

Electron donating activity (%)
@
o

10 50 100 500 1000
Concentration(xg/mL)

Figure 3. Electron donating activity assay of R mudtiflora extracts +
ascorbic acid. Results are means = SD of triplicate data. Means
with different letters (a - c) above the bars are significantly
different by Duncan’s multiple range test at p < 0.05.

RMW+HA : R nudtiflora water extract + ascorbic acid, RME+A :
R multiflora 70% ethanol extract + ascorbic acid, RMA+A : R

nudtiflora 70% acetone extract + ascorbic acid, A : ascorbic acid
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3.2 TXEHs

EDA assay+= AR2Md &35 Th Hepio] el = A
or FPES Fdtte] FEES dvE oA B
4 4 Ak

AAEols 542, 1,000 pgmlolld] RMWHAE
70.22%, RME+A+ 78.67%, RMA+A+ 78.15%, ascorbic acid
L 6896%E O TS LehoiTkFigue 3). o]efdt 2
2 Ko} ascorbic acid TUEZof| vlslo] AYLFEE
3} ascorbic acid=3HE-0] EAD assay E4jo] mln|sH] =&
Ao geto] wit.

3.3. SOD A

SOD-like ability &7 Ail= RE 5% 7oA 5%
olEF|oR A5l avlE BTk ksl 1,000 pg/ml
oA RMWHAE 100.92%, RME+AE 102.81% RMA+AE=
94.43%, ascorbic acid= 99.12%2] As|&AdS e SICH
(Figure 4). o] 23} 4 712 F+ W% o] &S 017]

of, BeYEEEET} ascobic acidEIME0] AlUR] 5%
AT 4 Gk

3.4. FRAP éo._'ljg @ﬂi S
FRAP2- W2 pHof|A| 3PAS) 218
F-TPTZO 2 SYEth= Y=

o] oJ&j Fe'-TPTZ7}
olg3lo] alsl A

=RINHA =RMEHA =RWAHA mA a

IS o © 3
S 3 8 8

S00-1ike activity (%)

o
S

10 50 100 500 1000
Concentration(#g/mL)

Figure 4. SODHike activity assay of R mudtiflora extracts + ascorbic
acid. Results are means + SD of triplicate data. Means with
different letters (a - c) above the bars are significantly different by
Duncan’s multiple range test at p < 0.05.

RMWHA : R nudtiflora water extract + ascorbic acid, RME+A :
R nudtiflora 70% ethanol extract + ascorbic acid, RMA+A : R
nudtiflora 70% acetone extract + ascorbic acid, A : ascorbic acid.
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ash B F Y L Femwols FF BH a3y
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X

Johe WHlolc) BE FEEE 5 ofEdel mnh
ok 7P sl 1,000 ug/mlolA RMWHAE
RME+AE= 3.59, RMA+AE= 359] S HFlom,
5I=o|A] ascrobic acidi= 3742 FEEI AR &
Hof o =2 ARt A4S VRN SickFigure 5).
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3.5. ™

Reducing power'= 34k} 2H50] tlofst WiAUS % 2

rion
o

>
o

=AMWHA =RME+A ®RMATA =A =BHA

SRS B R N

FRAP actiyity(®)
o

10 50 100 500 1000
Concentration(/g/mL)

Figure 5. FRAP reducing antioxidant power assay of R mudtiflora
extracts + ascorbic acid. Results are means £ SD of triplicate
data. Means with different letters (a - d) above the bars are
significantly different by Duncan’s multiple range test at p < 0.05.
RMW+A : R multiflora water extract + ascorbic acid, RME+A :

R mudtiflora 70% ethanol extract + ascorbic acid, RMA+A : R
nudtiflora 70% acetone extract + ascorbic acid, A : ascorbic acid,
BHA : butylated hydroxy anisole.

a a
HRUIHA =RUEHA =RMAA mA a a pa b b 7 c

Reducing power (Abs 700nm)
o o o —_
ES > ® — IS
o
o

o
N}
o
o
=%
@

10 50 100 500 1000
Concentration(xg/mL)

Figure 6. Reducing power assay of R madtiflora extracts + ascorbic
acid. Results are means £ SD of triplicate data. Means with
different letters (a - d) above the bars are significantly different by
Duncan’s multiple range test at p < 0.05.

RMWHA : R mudtiflora water extract + ascorbic acid, RME+A :
R mudtiflora 70% ethanol extract + ascorbic acid, RMA+A : R
nudtiflora 70% acetone extract + ascorbic acid, A : ascorbic acid.

J. Soc. Cosmet. Sci. Korea, Vol. 47, No. 4, 2021



HAS
f=ian|

r_il

- AAA - @rlo} - e -

W
(953
oo

3 s} ATl AR AR 59 % el
Zgsli ARlolch 24 2Tk BE B 70 B o
£Ho= %Fé}% NS Bk 2H{aret=g] 500 ugmloflAl
RMWHAE 1.27, RME+A= 1.3, RMA+A= 1.29, ascorbic
acid= 1249] FI1S YehfoiciFigwe 6). ol Az W
o} ascorbic acid THIE2I0]| H]—é—]-oq E Jn_zztll_]_ ascorbic

N_I

acid=3HE0] glefgdo] ujuEl =& gelo] w9k
3.6. & H=dalelE

Polyphenol SIHE-2
skt glom, gt

Aol W= hydroxyl 152 X3+
Eﬂ*Eﬂi oA &t @ E} v
hydroxyl 452 B/dAtadS aabd o AAskaL 4ks}
A 9 3} UAA| 95]%‘% Sk 100 pg/mLo] ETeofA]
RMWHA+= 141.84 mg GA/g, RME+A+= 86.17 mg GA/g,
RMA+ALE 70.04 mg GA/g®] Fge Lehl itk(Figure 7).

ﬁ

4

37. & 2EEL0|E &FH
Flavonoid+ polyphenol EI—‘;;}% = shtolt}. Flavonoid=

OL

Aoz d#A Utk 100 ugmle| sE=oA RMWHA=
272.14 mg QE/g, RME+ALE 90.6 mg QF/g, RMATAL= 79.4
mg QF/go] TS UEfiglem, ascrobic acid T =4
O] TEE 1905 mg QE/gd| s e SItk(Figure 8).
o|#jst Arlz2 Ko} Wejit=ZE 3} ascrobic acid?] AJY
A A7} Ak As on|sh, ZeiEEat ascrobic acid 9]

140
120
100
80
60
40
20
0

RMW+A RME+A RMA+A

Total phenolic content (mg TAE/g)

Figure 7. Total phenolic content of R mudtiflora extracts +ascorbic
acid. Results are means = SD of triplicate data. Means with
different letters (a - c) above the bars are significantly different by
Duncan’s multiple range test at p < 0.05.

RMWHA : R nmudtiflora water extract + ascorbic acid, RME+A :
R mudtiflora 70% ethanol extract + ascorbic acid, RMA+A : R
nudtiflora 70% acetone extract + ascorbic acid, A : ascorbic acid.

ksl s) 4], Al47E Al 4 35, 2021

1S - S 13 - e - A
iﬂxﬂ% A= Ao] ¢ @t el flavonoid 3RS 7}

Atk E5F RMWHAL 272.14 mg QF/g9] FHas: 7}@_&
A o9~ =2 flavonoid SRS LFERAQICE

3.8. Xanthine Oxidase X5l &M
Xanthine oxidaser= AA] U] 32 djAle] Tofsl= a4
olck. Aol ThEsA EAfstul, o] Fxuol, Al

300

RMW+A RME+A RMA+A

n
A
S

5] @
3 3

Total flavonoid content (mg QE/g)
I
o

Figwe 8. Total flavonoid content of R mudtiflora extracts +
ascorbic acid. Results are means = SD of triplicate data. Means
with different letters (a - c) above the bars are significantly
different by Duncan’s multiple range test at p < 0.05.

RMW+A : R muidtiflora water extract + ascorbic acid, RME+A
: R mudtiflora 70% ethanol extract + ascorbic acid, RMA+A : R

nudtiflora 70% acetone extract + ascorbic acid, A : ascorbic acid.

H

ERMHA =RUETA SRUATA WA =BHA

& 3 38 8 5

Xanthine oxidase inhibition activity(%)

n
15

10 50 100 500 1000
Concentration(//nl)

Figure 9. Xanthine oxidase inhibition assay of R nudtiflora extracts +
ascorbic acid. Results are means = SD of triplicate data. Means
with different letters (a - c) above the bars are significantly
different by Duncan’s multiple range test at p < 0.05.
RMWHA : R mudtiflora water extract + ascorbic acid, RME+A :
R mudtiflora 70% ethanol extract + ascorbic acid, RMA+A : R
nudtiflora 70% acetone extract + ascorbic acid, A : ascorbic
acid, BHA : butylated hydroxy anisole96+.



42 Q071 PF, Fu) A5 o 2 oot 2 Tip
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=

+ 101.22% RME+A+ 108.65% RMA+A+ 105.07%, Ascorbic
acid= 9598% BHAL 12176%°] &ile vrepjoch
(Figure 9). o]t A} o} ascorbic acid THE2lo] H
3lo] Al Z2=EET} ascorbic acidEEHE2] xanthine oxidase
Al DAdo] uujelA| w2 AoE o] HIr

3T

Zd

N
1l
rhu

g2l & oekS; cHlEs SHll= = 9 F551]
7} FZ3°| ascorbic acidE 71510, ascorbic acid
AT AYIESE=E % ascorbic acid HHE0] 4k
S Bl gAEkoIch AEe ZRlgols, ABTS e
ZE4, SOD GAEHI%:, xanthine oxidase #]3] 24
, $HE, FRAP, Hls/dsiRte o 54, Sohieolt
I S4& Soto] 245K i<l ascorbic acid®t
Hlashd Aaf ARk Ql 2/d9] A9 o<l ascorbic
acid®} H|ssstel o, AAksolEe] 79 1,000 ug/mLojlA
RMWHA 70% RME+A 78% RMA+A 78%% Ttz (ascorbic
acid) 68%0l| Hlsto] nmfstA| w2 S S HAe
o, ABTS 2t]Z 24843} SOD FARAoAE Bl
2t 2Md5; xanthine oxidase A3l &5 AooM= et
of mlglo] wmfElA| = TS Holom, ghle Ao
A ozt vt SlES THAAL e ERIsISIT
SetEo|= ofRke] 79 100 ugmLo] Fr=olk] RMWHA
= 2721 mg QF/g, RME+A+= 90.6 mg QF/g, RMAtA=
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