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Abstract Studies on antioxidant activity, antibacterial activity and antiseptic effect
have been reported on Rosa mulifiora flower, but research on anti-inflammatory
activity is insufficient. The purpose of this study was to confirm the possibility of
using an extract of Rosa multiflora flower as an antioxidant and anti-inflammatory
functional material. R multiflora flower was extracted with hot water, 70%v/v
ethanol, and 70%v/v acetone solvents. Polyphenol and flavonoid content, DPPH
and ABTS radical scavenging ability, SOD-like activity, cytotoxicity (MTT assay
with RAW 264.7 macrophages), and NO inhibitory activity were analyzed. Anti-
inflammatory was analyzed by, Western blotting. The polyphenol content of R
multiflora flower water extract (RMW) was 236.58 mg/g; that of 70% ethanol
extract (RME) was 198.15 mg/g; that of 70% acetone extract (RMA) was 216.97
mg/g. The flavonoid content was 16.91 mg/g for RMW, 7.80 mg/g for RME, and
20.24 mg/g for RMA. The DPPH radical-scavenging ability was highest in RME
(59.88%); the ABTS radical-scavenging ability was highest in RMA (99.1%); and the
SOD-like activity was highest in RMW (62.04%). Cell viability was determined by
setting the concentration range for a survival rate of 90% or more. RME showed
the highest inhibitory activity (70.86%). Further, iNOS protein activity was
inhibited by 53.94% by RME, and that of COX-2 protein by 61.48% by RMA.
Collectively, the R. multiflora flower extract has excellent potential for use as a
functional anti-inflammatory and antioxidant food material.

Keywords Rosa multiflora flower, polyphenol, flavonoid, antioxidant, anti-inflammatory

A% 9 Ao g vA= oy 71 8R1E FolA G5 ARIAER A= oy AR
dho] FojgE Ao IdHA Qthlee 5, 2013). 444 F(reactive oxyzen species,
ROS)Z AAARI A2 f &2+ THollA A=, AEEst §479 Id, A|E7RR]
of et ¥k A=E ETt thefet BESH Il AEo] Ut ARSFAEH A= ROSY
231} o] & AAS= T4 BHE 7He] B4 o= s Al Wi ROS7H 57Fste] DNAY
i, A (lipid)at §HEste] £44A17]= @4elH, o= kot Ada deld e 9
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AARl dRlog d#A Slth(Kang, 2013). 43t &4
o] #ojsk= thEAQ ROSSH RNS(reactive nitrogen
species, RNS)oll+= superoxide(O%), nitric oxide(NO),
hydroxyl ion(OH) 59 free radicalo] 911, 1 Q&&=
A4 S-EE(oxygen-derived species)?l singlet oxygen
('Oy), hydrogen peroxide(H,0,), hypochlorous acid
(HOC) 5& =t ol5Y B2 tiFE AolA 714
gy = Al o] EAske HEZE=gol
peroxisome, xanthine oxidase(XOD), NADPH oxidase
9 cyclooxygenase(COX) 59 f452 ALHFHO=R
ROSE A/JstiL, RNSe= d5HHs Al diAAIE, S5 &
2 HY A2E9 HukEo 2 Qlsf theF A=, o
ROSE o] BHEtHKim 5, 2009). HAAEZE T334
w439 AlZEY 2421 AAGGAR! lipopolysaccharide
(LPS)E A=3HA =9 tumor necrosis factor-e(TNEF-
@), interleukin-6(IL-6), interleukin-18(IL-18)2} <
pro-inflammatory 57171, NO,
prostaglandin Ex(PGE) 59 d5U7/IEdS £H]gh
ESE FSAE A= cyclooxygenase-2(COX-2)2F NO
synthase(NOS)7} G- 5o} #=F9] PGE,, NO 50| A
= o] AL A o5to] Yllo] HrkLeet Kim, 2015).
LPSo]| I35t A1 FEHRS-2 Toll-like receptor 4(TLR 4)
AodD Azo] sl osf 2EHAY, SHEEE 2
&5h= NOY PGl A/dell 3= H|Al= inducible nitric
oxide synthase(iNOS), COX-29] 9J3] Z4=7|x s}=
g, o]gst 4#9] #HL nuclear fator-kappa B(NF-«B)
9} activator protein(AP)-12] Aledd 24 7|43}t IH
gt Aol e Ae=E dEA QUtkPark &, 2017).
AlEA Wl E2A5ks B2 sRtes2 794, 535, A
gy, & & S 9 & B, FE2% T U 2
A4 FE51H, A& =9 TR o, A}
9 g £ HIE £HKim 5, 2001). &3 4
5 AE FEE0IY HA9 Akt 28E0] A5HH
E£3] 2 5149l lipopolysaccharide(LPS)E # 2|5t RAW
264.7 qAAZA INOSH COX-29] T&S JAAK
S =4, NO% PGE,9 A< AaAZT A9 IL-18,
IL-6, TNF-e® 22 d34 WEdEY F8= AN

7= 837F 9JLo] HiE H7l Qi Kwakdt Choi,

cytokine&
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2015).

B E(Rosa multiflora flower)2 1|3 Rosaceae)
o &ol= AEE Aol &9 7IGoly Al SolA HA
£ 4 on, g9l a50] £7] wzo] ol shvt HE A
glo] @53t Fhdol A ARGEQITE Ao Eah FHf, B
g, Aot T Tt ol e} avet gEF 2, I
a2y}, BH 5o 58 AR dEA Sk ol et AHEE
o] A §a HECZE flavonoid?] AFQl quercetin
A (multinoside A, multinoside B, quercitrin §),
kaempferol ®@A(multiflorin A, multiflorin B,
afzelin, astragalin 5), ©'d ALY methyl gallate ¥
o] ZA M9l lycopene 5°] HalF o] IEHKim 5,
2018). E3H AEES AR 8] Hu, Ao ot

o7 F&olo] EYus, & o]
A5 9I8la, LPSE F=H RAW 264.7 HiAA| oA
SHES A 55 gl 915 NO A &4 &
732 wi7iste INOS, COX-2 ©¥de] wds &

of

%0 O of
TS o o
f
Ool:
2
=3
"e,
ool
of
olN
2
==
Hu
X
1o
ik
ks
N
o
ox
tlo
o
olN
o,

2. Mz H WY

2.1. Mg Y AEEZ

2 Adol ARt HR(R multiflora)Z 5k e
d=] 28]l 20190l A7t Fofl AA ARAIA 41
Ao Haskal ARSIt & WS AT 4

S AFESI9ITE F2EEL AR AE 100 g HEO] B4

o rH

A 24X ¢ FESke Ae 23] WHESeH, 70%

ethanol® 70% acetone FE&82 A2
AAANA F53 A 23] vHESIIT). Z242he] 58S o
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Korea)2 o3}, 55, 547%st] AR 5253 AU
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L EF T2 E'(Rl\/IW)—/] &2 6.93%, 70%
ethanol FEFERME)Y &2 23.66%, 70% acetone
FZERMA)Y +&2 20.08%°1%tt. 4 A% +2EE
< 4T 9G4 Bt 2 A Al5E ARSI

2.2. Alet & 77/
2.2.1. A0 ABE A R 717|

ARt gt &4 Adlo] AREE A2 2,2-disphenyl-
1-picrylhydrazyl, 2,2-azino-bis(3-ethylbenzothiazoline-
6-sulphonic acid) diammonium salt, potassium
peroxodisulfate, trizma base, L-acorbic acid, DL-a-
tocopherol, tannic acid, pyrogallol, quercetin
Sigma-Aldrich Co., Ltd.(St. Louis, MO, USA)9] A|
ARSI, sodium hydroxide, hydrochloric acid &
2 Duksan Pure Chemicals Co., Ltd(Ansan, Korea)2]
AEL Aol 2 M, folin-ciocateu phenol reagent+=
Junsei Chemical Co., Ltd.(Tokyo, Japan)9 A& A
&5ttt

FES a7 Ao ARHE NES murine macrophage

ell(RAW 264.7)& sH Al EZ3F 23(Seoul, Korea)ollAl
TFoiotlar, Al BiFS 913t fetal bovine serum(FBS),
Dulbecco’s modified Eagle medium(DMEM), trypan
blue stain, trypsin-EDTA, 3-[4,5-dimethylthiazol-
2-v11-2,5-dipheyl-tetrazolium bromide(MTT) A]<Fz}t
FA5 =4 Ao AREH A9kl Griess reagent,

015 v

lipopolysaccharide 52 Sigma-Aldrich Co., Ltd.(St.
Louis, MO, USA)IA F-45te] AREsIRIt & Aol Af
2% 7]7]+= ELISA reader(SpectraMax 190, Moleculer
devices, Sunnyvale, California, USA), freeze dryer
(Ilshin, Korea), microscope(Olympus Co., Ltd., Tokyo,
Japan), rotary vacuum evaporator(Rikakikai Co.,
Ltd., Tokyo, Japan), digital reciprocating shaker
(Daihan Scientific Co., Ltd., Gangwon, Korea),
Western imaging system(CAS-400SM, Davinch-K Co.,

Ltd., Seoul, Korea), CO; incubator(VS-9160GC, Hanbaek

https://www.ekosfop.or.kr

Scientiffic Co., Deajeon, Korea)g A&ttt

23 //E 4 OEE/E_IEO/E o/‘Eﬁ XX‘I
Z2Z99 & SKME-L Folin-Denis B3 (Folin¥} Denis,

1912)2?; ST Al=re 7 5, 10, 50, 100,
500, 1,000 xg/mlL €==2 3|4s5to] &4ttt 0.2 mL
Folin Ciocalteu reagent® #7}sto] & S35t & 385
B A2 9EAIZl &, 0.7 M NaCO; Z3H8H 0.5
mLE 7toto] 42 & 2 258 0.5 mlA sE Y42
T 1AZE BESAIZL F, 725 nmollA SEEE S0t
Tannic acidg AR&R EETAE o]&oto] 2 it =
FEYe T 175kt

ZFEdE ot SRS HuE HAWH Brief(NFRI,
1990) ¥ #MPsto] SAsIAHh A5 5%+ 5, 10,
50, 100, 500, 1,000 pg/mL =2 343U A=
0.05 mLell 1 N NaOHZ 50 pL ¥ diethylene glycol&
200 pLE ¥l 37CoA 55 B¢ 58 &, ZF 420 nml
A TPEE 24519} Querceting EEJA0F e
o] ¥ S & FEE ot IS #7|5FAL

2.4. DPPH radical £2H5 &2f =&

DPPH radical £A%9 a3 =&AL Blois(Blois,
1958)2] B o & =245}t 2,2-Diphenyl-1-picrylhydrazyl
(DPPH)E 0.45 mM =7t =2 99% ethanolZ 9
FH[okal, AlgE 5, 10, 50, 100, 500, 1,000 xg/mL &
T2 3]4ste] 2|5kt b4 RZOEE ascorbic
acidE AFESIELE o]% 96 well platedl] ZF &5 120
#Lek DPPH 60 pLE 71staL, ALollA 235l 15&
&<t ¥EAIZIH, 517 nmollA 8% B=AAQIELISA

readers AR&3lo] AATAL =H5)

2.5, ABTS" radical 275 &3} =&

ABTS" cation decolorization assay ¥#(Rice-Evans
£ 1999)9 Wl ABTS radicalg o]-&3t sl =
Aokt 7 mM 2,2-azino-bis(3-ethylbenzothiazoline-
6-sulfonic acid) diammonium salt(ABTS) A]2Fa} 2.4
mM potassium persulfates &2 HE&Z 431, ZFot
of 12-24A17F &%k ¥R AlXl & AgS sttt Al
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FE 5, 10, 50, 100, 500, 1,000 pg/mL HEZ 845}
of 21|59, A HRFOZE ascorbic acidE AFR
sttt o]F 96 well plate©] ABTS A|9F 100 pLo}F 24 &+
E% 100 pLE 7Vsto] A-2of|A 787t vRAIX] §, o
734 nmolA FBEE SHHL AHE(%E HEFHAUT

2.6. Superoxide dismutase RAIEHY &2 £
Marklund(Marklund®} Marklund, 1974)2] ®¥of wt
2} superoxide dismutase(SOD) A& S35t
A&+ 5, 10, 50, 100, 500, 1,000 xg/mLe] FZZ &
H|5FY 1, FA HRF O 2= ascorbic acidE ARSI
. 96 well plate®] Al& 20 pLo] 50 mM Tris-HCI
buffer(pH 8.5) 130 pL, 540l %<1 7.2 mM pyrogallol
20 pLE ¥ 208 ¢ A200A 2-gste] HHARI =,
420 nmolA SFEE S45t0] pyrogallold] ¥& 54

sttt

2.7. ME g

B Ao A 0|83t RAW 264.7 macrophage cell
10% FBS%} 1% penicillin/streptomycin(100 U/mL)<
A7FE DMEM HiRAIE ARESElew, 37C, 5% CO;
incubatorol] Z2-3A1A Athe sttt RAW 264.7-2 cell
scraperg O|&dfA AZE gt Fo Ahuidstitt.

2.8. MTT assayty 9zt HE =& =2/

HE ZA4 2HL Carmichael $(1987)9] WHof ule}
273514t} 96 well plated] RAW 264.7 cell& 5x10°
cells/wello] =|A 3513, incubatorolA 37C, 5%
CO, 2O = 2447 &< HiFAIXITE Al=E 5, 10, 25,
50, 100, 250, 500 pg/mL s=¥=E A|Z5F] 0.02 mL
£ A7t &, 37T, 5% CO; incubatoro|A 67t HlFa}
Ak 1 F 2.5 mg/mL BEZ AZS MTT 84 0.02
mL F7Fste] 4A17F St HiGAIZITE 1 & Hjkals
St AASHY, ZF welld dimethyl sulfoxide(DMSO,
DUSAN, Gyeonggi, Korea)E 0.1 mL 7}oto] 4204
3087t SE35] B-3-A17 ELISA reader® 540 nmollA &

2.9, Nitric oxide 4 Mgz =X

NO &4 Alz9] 45 HolA NO2| &= nitrite and
nitrate® %349 HGreen 5, 1982). 96 well plated|
HIZZ RAW 264.7& 1x10* cells/wello] H=2 BEF3}
1, incubatorollA] 37C, 5% CO, XALZ 24417k 52t
HiFAIZITE 11 Fof vigHS B4 F347F DMEM HiA &

W&51AL lipopolysaccharide(LPS)E A A|5t0] H5 WS-

< Atk WA LPS 1 ppm/wello] =5 A5k
747k0] NREHE FEEE A3t F, incubatoroflA]

37T, 5% CO, 2722 24A17F Bt WAt 1 Hof
A2 96 well plateo] AE WiFH 100 pLE %7131
Griess reagentE 100 uL H7Fsto] 204 S& 5 vt
SAIK Fol 540 nmollA SFEE SAct] AE ALt
Skoitt.

2.10. Western blotS 53t FIE B Z&

6 well plate] RAW 264.7 cello] 5x10° cells/well
o] Hl=& EF511l, 37C, 5% CO; incubatorofAl 244]
7k &3t viFAIXITE. 11 Fof s 8% #3471 DMEM
oA 2 neRt &, FIFol TH iINOS, COX-2 T
dATS 2517 Y3l LPSZ AElely, ZF A|589S &
THE AP & 37C, 5% CO, incubatorof|A] 24A|7F Hj
FAIZT.

1 5 "iAE A|ASIL PBSE 13] A3 & ZE Alx:=
RIPA buffer® Agsto] A& &ojA17]1L, YHEH7|E
o]-gstof 4T, 12,000 rpmolA 15 &< A== AR
5l A2 A5 A FEO| &7tk Membrane digital
reciprocating shaker 7|71& ©0]&3}9 5% skim milkZ
2A17F blockingdt t2, primary antibody® 3A17F ¥Hg
A#AZE &, TBST solutionC & 10& 7HF 02 33] A3
HHEsIolt}. 1 oh2o] £ @] primary antibody7}
2 membranes 7t YA &) dfFok= secondary
antibodyg 1417t &<t ¥h-&-A17]11, TBST solution® &
10& 422 38 A&HS BHESH 5 Davinch Western
imaging system< ©|-85tc] Tl WHZE STt

2.11. EH=Z4

EE A2 39 whEste] SA9laL, At

rr

Hatgh+
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EEEAZ dehiot 4% Bae $AR m2 Y
Q1 IBM SPSS Statistics(version 20.0 IBM Corp., Ar
monk, NY, USA)E A&t oA HS5S fIsto]
one-way ANOVAE AAstG o, ALFHFZ p0.05
4292 Duncan’s multiple range testo] 93} 245}

Aot

3. 2% ¥ 1%

31 &= '5’/”/—‘x= 2 FZopEL0/E B
dvtd o g FEYHE o] S7HEeE A 59
e g/gol —7}6}h Agoz HuEHKlee 5, 2012).
FTEYHE 33 Al AHEE dE 22EdEs B34
7Y%, A4l 5o glom, e & Ué ] H]sf AehE
o7 At Az FHE HFst] 9 REEHE AR
5}7] &olsttHHu 5, 2018). & Agoj 1—15 tannic acid
£ AR EETAE UEdlo] B E 2559 EYbE
e SAsk9th. RMWE 236.58 mg/gd] Te B9l
om, RME+ 198.15 mg/g, RMAE 216.97 mg/g9] &
& g2 BQH. Choi 5(2019)9] A2}, &
%32 Colorado, Onnuri, platyphylla Thory, Icewing
o] A% $&E2 717} 87.17 mg/g, 81.81 mg/g, 93.59
mg/g, 62.76 mg/g? & T Holn, o] Aijet
WS o 7P %2 Colorado A% F&E0] s 2
A & 5 At
Al &0 g -ﬂriﬂ‘ﬂ U= EEC|E HE A, At
= HIESH ofg] @A 7150l 2 B2
A1 QltkLee &, 2012). FAtsHEo] g€gt SetEio|l=
% o2l quercetine AR S 7|5{neuroprotective), A
ARG 7]%5(cardionprotective), BHES 7|'5(blood
vessel protective), ¥ 7]'s(anti-inflammatory), ¢
A (anti-allergic properties) 7' §°] HilE o] 2t}
(Pak 5, 2016). ¥ AP A= querceting A& EE
AL Hedo] BHE FE259 S olE dFE &
skt RMW= 16.91 mg/g2 dFZ E32r, RME
E 7.80 mg/g, RMAE 20.24 mg/g] &t lo|= geF
< Bt o]= Choi 5(2019)9] d+23}, Fu|d £F

9l Colorado A% FE&E2 4.52 mg/g, Onnuri A% F

E zz\:o] E1

I

https://www.ekosfop.or.kr

E5L 548 mg/g, platyphylla Thory AX FE2EL
9.12 mg/g, Icewing A% FEEL 2.72 mg/gd] S8
Lo|E S Hglon, o] Aye} Bl RS o 7P g
flavonoid 3-8k 714 platyphylla Thory A% F2E
of vls AeE oe-E FEE0| v F dgo] RBokon,

Q%:9} obE $2B0) 49 Behiiols Hafo] o e

As & 5 At ol Egvlsd SgE kol SRME
9] g &4 6{} ATE Ho} P} 7154 A EA 7}
Al 9 7540l ¥ ACoE AteEtKTable 1).

3.2. DPPH radical 25

DPPHE E2 Ee4E W& B QA3 free radical
24, FASE B3} vkSsHA EH Hepdo] o=z W
SH H= 545 7L o] Ak o] A S 7t
SelmE TRt AAAAREE At A0 AABols
< &745k= o @ol o851 AtKSong¥t Choi, 2016).

il

=

FAESHA (antioxidants)= AFetol| 23t B} Joka &
AZ A 67| g E4&, AHolA HEYl C E 18
1 glutathioneo] F& o] 9&& ©dstal UHKim,
2011). WebA 84 ASHA| ascorbic acid?t X84
GFASHA| tocopherolS H|Z O & 310, Fig. 10 A&

ZF%%&°| DPPH radical ﬁ\_ﬂ AL 243 A9E YEr
ot Hyz 222 w09l AIE Holo
o, E%E 50% O]”'—J 35_1—‘-9* HolE= 100 pg/mLolA
RMW= 52.45%2] Asjase Ho 11 RME= 59.88%,
RMAE 59%9] AdlasS Bt Kim 520112 9+

A3}, oiztAlof & &, & %—%g 247+ 1,000 pg/mL

[1

Table 1. The contents of total polyphenols and total flavonoid
of Rosa multiflora flower extracts

Solvent type Total polyphenol Total flavonoid contents
extract contents (mg TAE/g)” (mg QE/g)?
Wiater 236.58£1.49°% 16.9145.20%
70% ethanol 198.15+2.96%° 7.80£0.14%°
70% acetone  216.97+4.16%° 20.24+2.68%°

UTAE, tannic acid equivalent.

20E, quercetin equivalent.

IAll value are expressed as meantSD of triplicate determinations.
“=Different superscripts within the column are significantly different
at p{0.05 by Duncan's multiple range test.
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Fig. 1. DPPH radical scavenging abillity of Rosa multiflora extracts. The data represent the meanzSD of three separate experiments
(*WValues with different capital letters are significantly different at the p{0.05 among various concentration. *®Values with different

letter in the same sample are significantly different at p{0.05 by Duncan’s multiple range test).
RWE, Rosa multiflora flower 70% ethanol extract;

water extract;
L-ascorbic acid; M DL-a-tocopherol.

SLo|A 14.06%, 10.91%2] &A5= H3om, o] A}
o BlwollE o AHE FEE0] B2 =4 o =2
85& Hold, Ascorbic acidRHtE H2 8IS HojE
t}. Tocopherol®th W2 T35 Ho|7l sy, Ascorbic
acideth 837} 2 208 Hol A& FEFo| F4ks}
71674 2AEA S84 TS HE Aor AlmEH

3.3. ABTS® radical 275

ABTS' radical 2792 potassium persulfate®} Bt
Soto] BAE HEM9] ABTS' radical cation®] F&&
o] ikt EHof oJsto] Ao EAE= HE o] gLt
ks & Swolth. ABTS' radical £24H2 243
H54 AR AARES BF S4Y 4 322 & DPPH
radical AA¥HEct g #H7l Hoh %3, DPPH
radical2 free radical, ABTS' radical2 cation
radical2 7139 EAo] A& than F&E0] EAJ o}
2} free radical¥ cation radical¥te] 2% A&7 thE
FoHE 2259 M S SHT Yoz F F
9] radical 245 E5F 24 €871 Utk(Shing}
Lee, 2010). BHE F&& &vjo] o2 ABTS gtjzd &
A T8 sEEE F4oto] vt A7E Fig. 20 UE

332

RMW, Rosa multiflora flower
RMA, Rosa multiflora flower 70% acetone extract; M

Wleh e 55 BF 22 sRoARE sk 9&F
Ql BIFE HgoH, ABTS" £AE S0l 90% °14del 50
pg/mLAlA RMWiE 94.6%2] 4276 B3, RMEE
92.5%, RMAE 99.1%9] £A%E BEUh Go%t
Choi(2018)9] AF+Zxe} B W PS o AT B 2
A FEE9] HI5ER 500 pg/mloll Blo] BHE
5 50 pg/mLo 50| ¥ =A ygtth. E3F iR+l
tocopherol2t} 2 85 ¥ 91, ascorbic acid®} &
ARRE A5 Hole ZCo& Hof, BHE FEF0] FAst

764 2AE B8 A7 S A0 Amd

3.4. Superoxide dismutase RAIEE

Superoxide siemutase(SOD)= A|2of S22 /At
2FS AR AGA7]= B Sk 540
o, SODO| 9] AAE H,0r= peroxidaselt catalase
of ofsf Fafigt B EAReF AbA EAE HSAA, RS
BYAAFZTOERE Y S5 Kot 8% e &
A& F shHo|th(Kim¥} Kang, 2010). BYE F&E9]
SOD #AMds &4 A& Fig. 30 Yetdigicth. 1
%91 1,000 pg/mLolA RMWE 62.04%2] GAREAS
RYon, RMEE 25.04%, RMAE 42.76%2] FAHH

b &

or
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120

100 | Bb o "B A3 AaABa Aapga A3 Aa Aa AaABa Aa Aa Aa Aa ABa
1 Cb
= Db

80 r

ABTS radiacl scavenging abillity (%)

L

5 10 50 100 500 1000
Concentration (ug/mL)

Fig. 2. ABTS" radical scavenging ability of Rosa multiflora extracts. The data represent the meantSD of three separate experiments
(*alues with different capital letters are significantly different at the p¢0.05 among various concentration. *Values with different
letter in the same sample are significantly different at p{0.05 by Duncan’s multiple range test). = RMW, Rosa multiflora flower
water extract; RWE, Rosa multiflora flower 70% ethanol extract; B RMA, Rosa multiflora flower 70% acetone extract; M
L-ascorbic acid; B DL-a-tocopherol.

120

100

80
Ca
60 1
Eb
I
40 | Fb
Ud GHC GHla
| HlUe JKLd JKd
20
I LMe KLde
Nbc
Nc
5

100 500 1000
Concentratlon (ng/mL)

SOD-like activity (%)

Fig. 3. Superoxide disumutase like activity of Rosa multiflora extracts. The data represent the meantSD of three separate
experiments (*Values with different capital letters are significantly different at the p¢0.05 among various concentration. *Values
with different letter in the same sample are significantly different at p{0.05 by Duncan’s multiple range test). RMW, Aosa
multiflora flower water extract; B RWE, Rosa multiflora flower 70% ethanol extract; B RMA, Aosa multifiora flower 70% acetone
extract; @ L-ascorbic acid.
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Fig. 4. Cell viability of Rosa multifola extracts in RAW 264.7 cells. N, LPS—-not treated. The data represent the meantSD of three

500
separate experiments (“Values with different capital letters are significantly different at the p¢0.05 among various concentration.
“Values with different letter in the same sample are significantly different at p{0.05 by Duncan’s multiple range test and
significantly different at p¢0.05 by Tukey test and significant as compared to normal. ¢0.05). = RMW, Rosa multifiora flower water
extract; M RWE, Aosa multiflora flower 70% ethanol extract; B RMA, ARosa multiflora flower 70% acetone extract.
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Fig. 5. Inhibition rate of Rosa multifiora extracts on nitric oxide. N, LPS—not treated; C, LPS-treated. The data represent the meanzSD
of three separate experiments (“Values with different capital letters are significantly different at the p{0.05 among various
concentration. **Values with different letter in the same sample are significantly different at p{0.05 by Duncan’s multiple range test
and significantly different at p<0.05 by Tukey test and significant as compared to normal. 'p{0.05). " RMW, Rosa multiflora flower
water extract; 8 RWE, Rosa multiflora flower 70% ethanol extract; M RMA, Rosa multiflora flower 70% acetone extract.
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3.6. Nitric oxide AfZ& 71578 AARA 8- S 1A AR AlmH
NOE= NO &4 549 93)] L-arginine 25 & A4
= 771 A=, E'i“‘ WS, MEZEA, ABAGA R 3.7 Western blotE §2t iINOS, COX-2 23 A
7} 0|9 = oy WEsHH Q] wAo| Toldhe HLof| u} RAW 264.7 celld] LPSZ A= & H HWES Ast
2t AE 75 fAlol 583t 282 Sk st AlE 54 of F3TA ARl iINOSe COX-29] Thfd vty 2
S Yo7)7|= ¥t(eong 5, 2014). B Eo| 23t IE Fig. 60 YEFHATE A9 SFU A E Ud
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HERRITE NO AAEL LPS FA 870 vla) A= st &+ U=A15 A35017] Yl NF-«B inhibitor?l pyrrolidine
2 50% °JA Z7FoFE AL, 250 pg/ml BEoAE RMW= dithiocarbamate(PDTC)& AR&-5tHLee, 2017; Park,
36.81%, RME+= 70.86%, RMA= 66.42% Asi&/d< Yek 2017). iNOS ¢l d IS [PS Xg|7o] TR}
YAtk Kim(2019)9] 423 9 919 =, gk ¥ 25 Wdo] 371619, 250 pg/mL =4 RMW= 39.54%,
o FEE2 LPS Aol Hlske] 1,000 ﬂg/mLoﬂi Z¥Z} RME: 53.94%, RMAE 39.54% AsjES 915ttt
14.0, 32.8, 26.0% Hx=9] AaeS YEHISIL, o] 239t m3h COX-2 @A 3 IA| LPS Hglio] BxeiE
S i Jd Y9 :&E 1,000 #g/rnL l=£ Hoh & ot grdo] Z71st9on, 250 pg/mL BEolA RMWE
250 pg/mlL 5=9 BHE FE5E°] NO A3 &4o] H 38.11%, RME+= 35.34%, RMAE= 61.48% A3 AL &
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Fig. 6. Inhibitory effects of Rosa multifiora extract on the protein levels of INOS and COX-2 RAW 264.7 cells. N, LPS—not treated;
C, LPS-treated. The data represent the meantSD of three separate experiments (“*Values with different capital letters are
significantly different at the p{0.05 among various concentration. **Values with different letter in the same sample are significantly
different at p¢0.05 by Duncan’s multiple range test and significantly different at p{0.05 by Tukey test and significant as compared
to normal. "p¢0.05). (A) Rosa multifiora flower water extract, (B) Rosa multifiora flower 70% ethanol extract, (C) Rosa multifiora
flower 70% acetone extract.
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