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eIttt &4tst &4 o 2= DPPH radical scavenging, FRAP activity, ABTS" radical
scavenging, SOD-like activityE AgstR e Fd A4 Frte  Smaphylococcus  epidermidss,
Staphylococcus aureus, Pseudomonas aeruginosa, Escherichia coli, Candida albicans w9 ©iall X484
st AR s e s Frloldnh B3 AR o] He] 525 R 270S 219 5 pH, =%, ¢
Fof et FA ;gE Slsksit. 4teE B2 A3t 0.0625-1mg/mL iEOﬂH L olEX o7 FAo]
Stk s 29 4 Ao AsASE] A9 100mg/mL skolA ZF o] s sieo
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10.45+0.34, 9.77+0.59, 9.92+0.22, 10.08+0.128 thF7¢] Methyl parabene] Hls} 53t Faee
sHolgt 4= AT HAA Lo F$ 100mg/mL SEolA S aureus, E. colel gt =12 &Hl5tY]
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Abstract  This study confirmed the antioxidant activity and antimicrobial efficacy and formulation
stability for the effectiveness experiment of Rumex crispus. L root extract. For antioxidant activity,
DPPH radical scavenging, FRAP activity, ABTS+ radical scavenging, and SOD-like activity were
performed. Antimicrobial activity was evaluated for Staphylococcus epidermidis, Staphylococcus
aureus, Pseudomonas aeruginosa, Escherichia coli and Candida albicans strains. In addition, skin
containing Rumex crispus. L root extract is checked over time for pH, temperature, and daylight for
21 days. As a result of antioxidant evaluation, it was confirmed that the activity increased in a
concentration—dependent manner at a concentration of 0.0625-1 mg/mL. The clear zones of each
bacterium at 100mg/mL concentrations were 10.45%0.34, 9.7740.59, 9.92+0.22, and 10.08+0.12,
which were superior to the control group Methyl paraben, and the antibacterial power of S aureus
and £ coli was confirmed at 100mg/mL concentration for MIC. There was little change in
absorbance when the pH of the skin was 4.0, 6.0, and 7.0 and At 4°C, 25C, and 40C, it was
discolored as the temperature increased. It was also observed that discoloration occurred when
exposed to daylight. This is presumed to be able to prevent discoloration when it is shielded and
stored at low temperatures. When the results of this study are summarized, Rumex crispus. L roor
extract is considered to have high value in use as a cosmetic raw material that can expect antioxidant
and antibacterial activities.

Keywords © Rumex crispus. L root extract, Reactive Oxygen Species, Antigen—antibody reaction, Skin,
Light Stability

1. M 2 2ol A EAet= THZEF EX o] ¥H-Sato]
ZAGIHS5,6]. T WA ZARE olEx mRYg

Bl Ay B HGsta Ao oy kAol A allergen—specific IgE ¥t allergen-

El

He %aw};_ i JIAF &2 J|@o g Aol HFE reactive T cello] A4 EA Lo dist
o] oF 16%S A A|shH, ALJA o3t EaH IgE-enhanced T cell responsed HQIth= Zlo]
£ e 22 R JAY Al 9k 43 oH7]. o]t FEE2 ofEn mFEY 2 miF
%ﬂ’q &Aoo g2 HE AAE HEsH HAHRS of Fde xS W, EF ‘ﬂ}—o—a— Rt
< Yehfe "4l 1Ptﬁ7]gg_ 25t OB = B8] B FFEe skin—colonized S
Aol #A7loltt, QAo mBL 3k 24, 3 aureus®] accessory gene regulator groups®] W
o, ALY Ze o F 91- Foll =EEH &4 St o] Aol Slth= HilEo] olF SEst

Aas ZTNAA fFo WY 758 Ase, A AHHOL mFe] R AE AR ofe 7]

L& ofEg4d ¥Ed #E % 7y FE, 5 Ast= olojz)7] fjEe] +EE BEH & &
et 7ta B9 o 7% Atz 9ld Lo} = HgES Abgelob At PR UAE
SAAH1-3), wehd mpe] woig Sshe BAWSel] WA Holhil 8RE YA As
FAAAE Flo] PALR] A agAdel AA= ZIAY gi-mEol A {2 EE Z75)
o5 HAg FABAS Agsfob 4], Eg ste] Ao wpEAL TXlEﬂUr #els 5 ol

obEn] miel ghabel thgt WMelskdel BN o #AIE WHoR AREE BEoRHA A

BW  Staphylococcus®] w27t mHolA HH izt 2r-go] Amgk Aror A1, Fx3P
S ATtk EAE TFE] thFet 2AE0] 2 Wk AE EEcll BE AFo] AR
olEx] mHEY o] mHo|A 2 mw Y Aom AHE Bkl QoM Loyt =jtEE
o] QA4S 7z gty mR mHo| EA|5} Zo] opd myl T & F T2y Al HAl
+ o] ofExn mFEY R}O] mFoA Ik < Wder 77t EAT aFel wE odwt
g oAt 2 WA Azt okex dve @ FH0) SFgEel SHSL glck Te} Azl
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Yzof wiet 35ty dn9] v
gFo] 745l o]|2 QI HAAS =
o] Eoprtal Qlrt. 3etd o] HIfls] L&
L adae) A sold wge mRe} ofex
nEge] 7t wid FUksta Qe ofglo]#
gt ofet A]loll o|27|742] Wizt 4 ofEx] 1
l"T— 4= MY ANl HEA o AR
< 7]&A0F st BAIR tiFE It 10]
AFAol= FUolA AT U= UTQ%J—}
9] Rumex 4 AZolH oZjdolER2 &3 X
oA F = EAE 7ML th B ofH
AFAolE Algog ARgotn, FroJetoA= ¢F
ACEEDEE ot g, 270 3 A, 959
FH| Fof, vt A% J'q"l‘o T2 Hxo oA
FFolLt Sofl gt BxABA= AREsHL it
A2F Ao (Rumex crispus L.) 2] SHioA <F
A CERRLY, OO]EHQL(*FHK Dolat ot of
A AL, ), EJekm), 7s
A A= B&rert: ?E.tﬂrfﬂ), A ED SOl

T olgHy gk, & deldl FagroRt @

d, AlEd, EgHLolE 5 dEHH =
(anthraquinone)®] FE=A7F EAgcty HIlE
I QUrH11-14]. A8 A+l 2 AFA ol

Sro = 1:]-01=o]- Aﬂa] %1%—1‘31101] St 51—7\-1 A
94, 995 B4, AF F4S Jehhe 2
o2 greld GITHIs), £ AFeldE anAol
we] 2EEL 08T I WHet SHYEA A
B5P7] 918 g9 AT Ao] We| FEBe| A
4 7% 0% B g Ak e A
g ARl Wel F2BS A A9 ohy
4 BAE A sk

_l

2,

Alek & 7171
2 AFolM ARgE AlefezE DPPH (1,1-
Diphenyl-2-picryl-hydrazy), ABTS (2,2-Azino-
bis(3—ethylbenzothiazoline—6-sulphonic  acid)),
potassium, persulfate, TPTZ (2,4,6-Tris(2-
pyridyl)—s—triazine)x= Sigma—Aldrich(Saint Louis,
USA)oA Faliskeial, Methanol, Ethanol, HCI

(hydrochloric  acid), Sodium acetate(Shinyo,
Korea), Acetic acid, DMSO (Dimethyl
sulfoxide), FeCls (Kanto, Japen)®= Ducksan

(Ducksan General Science, Insan, Korea)olAl
Fufste] ARESFATE SOD-like activity kit
DOGEN Bio Co. (seoul, Korea)& AF&st4ict
T+ 23 T uiFol ARERH wiR]= Tryptic
Soy Agar (TSA), Potato Dextrose Agar (PDA),
Tryptic Soy Broth (TSB), Potato Dextrose
Broth (PDB)& Difco Lab. (Sparks, MD., USA)
oA Fufste] ARgSEITE. 8mm paper disce
Advantec (Tokyo, Japan)olA] Ftufiste] ARg3s}
At 24 98 ARgSt 717l Rotary
evaporator (EYELA N-1110, EYELA, Korea),
Micro plate reader (BioTek, USA), Clean
bench (BF-1060C, B&NF Co, Korea), UB-10
pH/mV meter (Denver instrument, NY, USA),
JSR Chamber (JSMI-04 CP 4 room, JSR Co.
Japan), incubaor (EYELA SLI-700, Rikakikai,
Tolyo, Japan), Homo disper (T.K Homo
Mixer Mark 1, Tokushu kikakogyo Co., Ltd.
Osaka, Japan)5= AH&sHtt.

22 NE FE
2 ATolA AHgE Aol e FEEL
202249 10¥€-11¥7 AAEZ JAA A GFH

ste] Az3 Aoz @117} bz (A&, thehel=)
oA Fufste] ARgSHT 0] #e] 300g
& A F oA AxAA MR 2ste]
Abgsta E} ]E %ak_] 1087 a]u’rz“s}h 70%

2.3.1. DPPH radical scavenging activity

2 AT ME Bloise] HHE 47 HIPso
DPPH radical scavening activityE Sttt
[16]. DPPH radical scavening activity &3
DMSOE olgste 4T B FE=5
0.0625, 0.125, 0.25, 0.5, 1 mg/mL ==& &3
Sto] ARgSEA, FEEE 96-well platee] 50
L 25k, 0.2mM DPPH solutions 150
uLE 23t &, 28°C chamberolAl ZF33te] 30
B7F vk A AT Ascorbic acid® FAARERTC
2 AMESI A, Micro plate readerE ©]-85}e]
517nmofA Alzo] =S S5k
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2.3.2. FRAP reducing/antioxidant power
activity

2 AFelAE  Benzied A5}
Ferrous—tripyridyltriazine(Fe’*=TPTZ) | A
Ferrous—tripyridyltridyl triazine© 2 == 2F
gL SAHSAH(17]. DMSOE o851
0.0625, 0.125, 0.25, 0.5, 1 mg/mL FE=2 &3
sto] AR5ttt Sodium acetate®} acetic acid
£ ]85l 300 mM acetate buffer solution
(pH 3.6)& Axottt. TPTZ3 HClIE E3s
o] 10mM TPTZ solution& A|Zstch 20
mM FeCls solutione FeCl: ¢} HCl& E%s5lo]
Alzstelal, AlxH Solution A9k 10 @ 1 11
w/v)e wHgr &Egste]  FRAP  working
solution& A|Zxst] ARESHATE ARE A&
96-well plated] 50 L& EFs5t1, working
solution2 150 uL= AHgste] 37°C chambero]
A 2pgate] 1027 ¥H-SAIZT. Ascorbic acidE
FeRFeZE AFHESIA T, Micro plate reader
= ol-&5te] 595nmelA Al=e] FFEE S5t
=

[e]
e

8 1

2.3.3. ABTS" radical scavenging activity

2 AFo|AE Millero] WS ®Hst] g
Z a7 Z4e SAsHIHIsl. 245 mM
potassium persulfate2t 7 mM ABTS & AAS
= olgsto] AxT & 111 (v Hlex &
AR T AFRoflA Apgste] 244 FF WA
Atk 734nmollA EFE7F 0.7+0.057F HEE
Ethanol& o]&ste] 345t ABTS' working
solutiong A|ZSte] ARESIYlH FE5E ARE
96-well plateo]] Zt 50 pL& EF5F91, ABTS'
Working solution2 150 uLE A Z|sto] A2
A Zpgste] 2027 HHEAIZIT Ascorbic acidE
FAPRF e E ARSI, Micro plate reader
o|-gstod 734nmofl A Almo| FFEE SAst
=8

3R

2.3.4. SOD-like activity

Superoxide dismutase(SOD) &AF &4 Hrl=
SOD assay kitE Ahgsto] AFS Pt
96—well plateo] AxH AEE 20 uL 5ot
WST(water soluble tetrazolium salt) solutions
200 uL EFstal ofgels Welldl F5F4
Dilution buffer& 20 puL & EFSF T Xanthine
oxidase 20 puL & BF3H & 37C chamberofA]
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2087 "S- AIFH Tt Ascorbic acidE AT E
o7 AMES9 AL, Micro plate readers ©]-&5}¢]
450nmoflA =2l FFEE SHstarh

stote] Al viFstoit. 459 At S aureus,
S. epidermidis, E. coli, P. aeruginosa, Candida
albicans= T=AFIATY  AEALAE
(KCTC, Korea)ollAl ZF&dct. At TSB,
TSAS] H&Este] 37T incubatorol A 24A17F &5
Qb vieFeldal, w2 PDBS} PDAC| HES &
25C incubatoroll 4] 48A17F F<t viFstSATE

2.4.2. 9|BE ASAGNE ZA(Paper disc

diffusion method)

S. aureus, S. epidermidis, E. coli, P
aeruginosa= 1 x 10° cell/mL, Z#< C
albicans= 1 x 10° cel/mL7} EEZ HZ56}o]
AHESHATE e HE-S o]gate] T il
Z(Agar plate)o] #H-E TEA T F
EZ52 DMSOE o]gste 10, 50, 100, 200
mg/mL FEZ g3dlote] 8mm paper discoll 35
ulL BEFstadch Hlet2 37°C incubatoro Al 24
AIZh, R 25°CollA 48A1ZF vy & A5= 5|
BHClear zone, mm)9] AL T o T4
=75t

g 4

2.4.3. HA A% = (Minimal Inhibitory
Concentration)

AR M S aureus, S. epidermidis,
E coli P. aeruginosa= 1 x 10° cell/mL, 2
ol C albicans= 1 x 10° cell/mL7} HEE F
Foto] ARgSHATE Aol ARRE AFAo] B
FEEL DMSOR &35l Stock solutione
Az § o] TRER A HAujx|et TA 3]
A sto] ARESHATE 96-well plateol] HEsX7t
, 10, 50, 100, 200 mg/mLo] HE= 2} well
A& 100 pLE E55t o 344 100 ul
23t & 595nmellA FBEE SASHI
249 96-well plaeS 37°ColA T2417F St
Hjekal BjoF A|FHS 7]Z2o = 3Y ot 24A7F
F712 FHEE SAsen F3ko F7L
UehA] o= FEE MICE A5t

—_

i ofl
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ARMO| B3| 2EES I A7
oE A B
251, £540] ) F2BS YR 2 Az

FAo] el FEES R 279 AYS
Table 17} Zom, pHE 40, 6.0, 7.00.8 %4
sl Azssc FHeSES AR THlE olf
st gelt § el shest 4e Arehn
Disper mixE ©]835t% 1000 rpm o2 28 &
oF wRkeE v &FAo] #e F&= 0.1g/ml
F4s 1000 rpmoz 287F wHkste] A x5t

% AY g Brksat.

2.5.2. pHoll digt ¢t84 B7t

aFAo] By 2552 H7IRE 2709 pH ®
& S4e Brtshr] flste Alx

A2 zpgste] 25C F2xoA H

e 4AZ pHez 219 E

Micro plate reader 450nmef|A 32| HhEoto] &

Fro] HMekE st HgAS Bokskalth

fol 1%,

i\

2.5.3. &) oigt 34 ¥t

Aol e 2L A 2719 A%

(Rumex crispus 1)9] 202 2743 @28 B7h 4 4% 48 7hedd 28 97+ 5

o

Bk Slet

= d 2t ¢t

o] Ao wet pH 7.08 z4dsty Azxd A71
S Y= * ﬂs}oq 4°C, 25, 40T g2z
Hystth, 548 2443 HAo= 219 FEE
Micro plate reader 450nmoflA| 335] HtEste] &
B o] Hsks £Aste] S Hrlskae

2.5.4. 43| digt R Bt
A2 o| W FZES AHrlst A719] dlo

£ 9FS gotH7] flste] pH 7.0 AYe=z
Azst] ALy Ao LEAA AZF FHAl|
o2 SHLE HWskTh Micro plate reader
450nmoll A 21€ BQF 24AX%F 7HAC R 33] wh
Eolo] FFL o] Haks SAste] MY FUt
stsick

2.6. E7=||7'<'|E|

2 Ao A2 7t 3314 phEsto] A3k
= ‘gﬂ'ﬁf’—i UErT. 7 =] A9 2
L Student’s t—testS ©]85FAT, p ¢ 0.05 G2

SENA AZST.

Table 1. Formulation of skin containing Rumex crispus L. root extract with different pH conditions

INCI name %;Epfoi %;Eplgoi %;Em;o?

D.I.Water to 100 to 100 to 100
Glycerin 3.00 3.00 3.00
Dipropylene glycol 3.00 3.00 3.00
Butylene Glycol 2.00 2.00 2.00
D—Panthenol 0.30 0.30 0.30
Ethylenediamine tetraacetic acid tetrasodium salt 0.40 0.40 0.40
Citric acid 0.08 0.03 0.01
Sodium citrate 0.04 0.04 0.04
PEG-40 hydrogenated castor oil 0.15 0.15 0.15
Octyldodeceth—-25 0.05 0.05 0.05
1,2-Hexandiol 2.00 2.00 2.00
Rumex crispus L. root extract 0.1 0.1 0.1
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3.1,

Yol ezl

oo

et 25EIt

fol

EE9

k-
4

B qu

3.1.1. DPPH radical scavenging activity

DPPH radical assay= 7FHs}: H]-go] A
3 HAs Adyeor P g olgHH
DPPH radical®] &7 €4& Z4ot= Wijolth
[19]. DPPHE= 3Hitet 243t ghgote] Fol
Radicalo] A=A Hepdox] ketdos
Ae= de= s &4E& SAcke o ALS
HoH20]. AFAo]l FHE FEES  0.0625,
0.125, 0.25, 0.5, 1.0 mg/mL sX<¢ DPPH
radical scavenging activitys 2QIgH A3} ZHzt
27.03, 42.87, 74.80, 88.57%% ZH=3ict.
FAo] By FEE2 Tk JEHOZ 52
4E UEEE 0 4 USthFg. . A
AFo|A EBIE n-Hexane, Dichloromethane,
Ethyl acetate, Ethanol, 70% Ethanol¥} H|w3}
e o 70% Ethanol & Wi d4tet &4
o] 4otla, Exwdt HwsERE o 0.5mg/
mLo|A H=g S-S YRt g Hol 7)E
=2 fARE 42 UEdS Z0E 4 99

H21].

gt >

100

DPPH radical scavening activity {36)

0
o

Ascorbic acid 0.0625 0.125 0.25 0.5 1

Concentration (mg/mL)

Fig. 1. DPPH radical scavenging activity(%) of
Rumex crispus L. root extract. Data
are shown as the mean + SD of three
independent experiments performed in
duplicate. (Ascorbic acid @ 50 pg/mL,
*1p 005 *F o p <001, FRF o p
< 0.005).
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3.1.2. FRAP reducing/antioxidant power
activity

FRAP assayw= AepA|el o882 oo
Fe*'~TPTZ (iron[ll1]-2,4,6-tripyridyl-S—triazine)
ol ode W Fe'-TPTZ  (ferrous-
tripyridyltridyltriazine) 2 2 ZHAA|Z]1A] HH[22].
AFAo] Ha FEE9] 0.0625 0.125, 0.25,
0.5, 1.0 mg/mL &X° FRAP reducing/
antioxidant power activitys 2HIst A3} Zpz¢
29.76, 48.47, 78.45, 118.18, 156.55%=% =A%
AUcFig. 2). 2FAo] #e] =&
How w2 A4S UEES =<l
Eom(2012)9] tellq &FAo] e 5
tizwtol s W &4 yedly, 2
M dizeEor =4 Ui oH23] oE
oA FE 2o WE TR AT T
o] 27t F&4E FUlotke Ao®E yeht &
AolA ATl Bl FEES 70% Ethanol
< B8R 50Cox FEste] & &4 Hol
= Ao= AtmHEA[24].

o
rlo
ofr
I_n
lo
i

it
2 - o
& 2 rlo

Absorbance{595nm)
g8 8888 &8

M
=

il

Ascorbic acid  0.0625 0.125 0.25 0.5 1

=)

Concentration (mg/mL)

Fig. 2. FRAP  reducing/antioxidant
activity (O.D 595nm) of Rumex crispus

power

L. root extract. Data are shown as the
mean =+ SD of three independent
experiments performed in duplicate.
(Ascorbic acid 50 ug/mL, Ascorbic
acid : 50 pg/mL, * : p < 0.05 ** :
p <001, *** : p <0.005).

3.1.3. ABTS" radical scavenging activity
ABTS" radical scavenging activity:= ABTS A]
oFit Potassium persulfate?} A1-22] QF AFefofl A
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Vol. 41 No. 2 (2024) 250] Be] 225 (Rumex crispus 1)9] FHZ A5 49 W7 FE A8 V54 B A 7

HIRE AS SBEE ST o vh25]. E7F
784 9 284 MEAE BF Bt 5 9l
o= AHol itH26]. 4AFA0] Fe FE5E9
0.0625, 0.125, 0.25, 0.5, 1.0 mg/mL X9
ABTS" radical scavenging activityS &It 2
T Z¥zZF 24.29, 32.02, 56.92, 87.98, 98.86%%=
SAEAHFig. 3). &FA0] By FE2EL2 &
EHOR =2 ME E4E vshdE ER1T
F ek Ad dAellA Ethanol FEE°]
Methanol F&EHtt &40] &1, & o&
Hog ggo] Frkoke AZ FRIstATH2T]. ol
= & AFolA 70% Ethanolz FE5tS
T oEHor Frlot= At fAHl vE
+ A& gelstnh

Lo

FAo] H FEEF2 T FEHo=
A4S Yetdidet. 70% Ethanol® &3St
ATollA 0.0625-0.5 mg/mL oA Z+ 11.
21.68, 40.82, 51.76%%2 e, 2 3o
W7p s AFET &AFo] 4% Ao
ettt olyd Adte T2 §uilE ARSIt S
FE 2k IE AAF9] AolR AtRHETH29].

o b
o, e Hr
Y, }«w*’ o rlo

Lo

100

SOD like-activity (%)
8 3 8

N
°

{1 I

Ascorbicacid  0.0625 0.125 0.25 0.5 1

Concentration (mg/mL)

&g 3 8 &

ABTS radical scavenging activity (%)
s

1 |

Ascorbic acid  0.0625 0.125 0.25 0.5 1

e

Concentration (mg/mL)

Fig. 3. ABTS' radical scavenging activity (%)

of Rumex crispus L. root extract,

Data are shown as the mean = SD of

three independent experiments

performed in duplicate (Ascorbic acid

50 ug/mL, Ascorbic acid : 50

ug/mL, * @ p < 0.05 ** @ p <001,
*EE L p € 0.005).

3.1.4. SOD-like activity

SOD(Superoxide dismutase)= THEZQ HAL
3 mar Ax fiib oA AdEE
Superoxide radical(O,)3 72 Reactive oxygen
species(ROS)E AtA 2 A AFTE HAd 4t
SHAR g=A QlcH28]. ATl He] FEE9)
0.0625 mg/mL, 0.125 mg/mL, 0.25 mg/mlL,
0.5 mg/mL, 1.0 mg/mLe o] SOD-like
activityS gHelgh Ax} ZHzb 20.06%, 32.84%,
53.43%, 76.77%, 91.31%= =73 = AcH(Fig. 4).

Fig. 4. SOD-like activity(%) of Rumex crispus
L. root extract. Data are shown as the
mean * SD of three independent
experiments performed in duplicate (*
D p <005 ** 1 p<001, *** o p <
0.005).

0%

= 25%7t

fol

3.2, ARHMo| ¥2| FEE9
Zat
3.2.1. MAE ASANG ZH (paper disc
diffusion method)

E AT Al D Rt ik AFAJo]
mal F2Eo I 52 HUle] Yste]
Clear zone (mm)g =AstPch 1 Axt S

aureus®] 7% 50, 100, 200 mg/mLelA Z+z+
8.02+£0.0lmm, 9.77+0.59mm, 11.77%+0.35mm
o] BEAE U S epidermidis®)
A9 50, 100, 200 mg/mLelA ZZ 8.07+
0.03mm, 10.45+0.34mm, 12.46+0.17mm=&
et om, £ coli® BT 7247t 8.48+0.28mm,
10.08+0.12mm, 12.09+0.37mm= ettt 2
aeruginosa®] 3% 50, 100, 200 mg/mLolA ZF
Zy 8.24+0.26mm, 9.92+0.22mm, 12.27+
0.37mmZ Yepged, ¥ 10 mg/mL X
MAe Aldt 4F9 S aureus, S. epidermidis, E.
coli, P. aeruginosa®lA= JSANEE AT
4 ol E=ot Al C albicansolAd AFA
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ol B FEE9 RE FkoM AsAdiEe
Ik 4 gllth(Table 2, Fig. 5). ool Azt
= oM e SEF FdEe HEhA A
B Al 4%l HiR P B2 2 e
b, SRR oS Alofshe Aol SHgE
FEoAM wi-g- FasHA HgEoloF & Aol
2 et ol maAll dAdES 2740 &
gl FEe0 E9ste] 5 FE= 997 He
Zo] vigAsirtal AbeEn

3.2.2. FA2A35=(Minimum inhibitory

concentration)

HAAHsEQ MICE Alds AAo] da
gt FHABEE WIHH30] 2 AFfoAE= 96—
well plateE o]§dto] AFAo] ¥y FEEI]
iAW E St en, 1 dIE Table
33t Zo] Yetfiict. AFA o] e FEE9] S
aureus, E. coli #5° gt iAW sEE 100
mg/mL FEoA ASANEEE st on,
S. epidermidis, P. aeruginosa, C. albicans v
o] 7% T AEANsEE lstA] F3t.
dutgoz MICeE 9 A4FS dAlsk= AS
Aoz grisks WHoR 7|& HAE Bt
MIC dF2E= A2FEE, LUAFEE, AR
FEE 50l Jor IFoA HExFEEL 50
mg/mL FZONA S aureus, S. epidermidis w5
of thsf F== HeEtWth AE T FE=
2 5.0 mg/mL XX C albicans Tl o
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C. albicans

F. aeruginosa

Fig. 5. The antimicrobial activity of Rumex
crispus L. root extract. determined to
clear zone of S aureus, S
epidermidis, E. coli, P. aeruginosa, C.
albicans(A Methyl Paraben, B

DMSO, C : 10mg/mL, D : 50mg/
mL, E : 100mg/mL, F : 200mg/mL).

Table 2. Diameter of clear zone measurement of Rumex crispus L. root extract after 24h

Clear zone diameter (mm)
Samples | Concentration Organisms
(mg/mL) S. aureus |S. epidermidis|  E. coli | P. aeruginosa| C. albicans
Methyl |60 o/mL | 9164042 | 9.82+0.19 | 9.85+039 | 10.49+0.55 | 18.58+1.48
paraben
DMSO =7 - - - -
10 mg/mL - - - - -
Rumex
50 mg/mL | 8.02+0.01 | 8.07+0.03 | 8.48+0.28 | 8.24+0.26 -
crispus L.
. 100 mg/mL | 9.77£0.59 | 10.45+0.34 | 10.08+0.12 | 9.92+0.22 -
roo
200 mg/mL | 11.7740.35 | 12.46+0.17 | 12.09+0.37 | 12.27+0.37 -

*) no inhibition
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Table 3. Minimum inhibitory concentration of Rumex crispus L. root extract. for microbial(S

aureus, S. epidermidis, E. coli, P. aeruginosa, C. albicans)

MIC (mg/mL)

strains -
Rumex crispus L. root extract

S. aureus 100 mg/mL

S. epidermidis -9

E. coli 100 mg/mL

P. aeruginosa -

C. albicans -
*) no inhibition
o 94 g@eo] tehton AR o #3
B2 P aeruginosa w5 EHQ AR A4 Lo —
A otk YT 22 WET HABS © AT | § o | —~—
ol W 2223 Bgeld ALWE o S
epidermidis, P. aeruginosa, C. albicans ol T E ot
g MICE I & e 7zt AkmEo31,32]. = oos

° o 1 2 3 4 5 6 7 14 21
3.3, ARMo| ¥a| FEES ISt A9 Days
rdd "ot —e—ph4 —a—ph6 —e—ph7

3.3.1. pHell W& ¢34 37t
afA o] B FEE2 Rt £319] pHol
gt SHAS Wolshr] flsl Aol ot pH
4.0, 6.0, 7.02 zHslo] Axstom AFAR
T 219 B 25T Auje] Aot 24A17Haf
ot MY HLE Micro plate readerg o83l
450nmefA FBEE Ak 1 A3, pHt
4.0, 6.0, 7.0 2% FF=O| He}t nmRt A
SIS 4 qsleH pH7F ¥34s WP 7
n|n] 5k cHFigure 6). Han(2009)2] ¢17to] w2
A pHell o3t AFAo] He| 2252 FA L
= s FaAoR
A= S &l 5 IAHH33]. pH7E 57t
s de olfve MPE He
=77t 4Zgd YolA FHMon WAL
I, F=ghel 2t HAI7 AV or de
of o3t Ho] A wiZoltH34]. webA AT
= &R AlES pHe MM
Sk Zlo] WA 2o @it Sl Zo=

2
oo
_O'L
32

lo
B=)
S
)
o
AN
lo
fu

Fig. 6.

Changes in absorbance by pH of skins
containing Rumex crispus L. root
extract.

3.3.2. 2= gt ¢4 Bt

st B

=
T

—
Aol e FEEe TR 279 2k
Ie]

et 8-S W7k 23, 4T, 25T 2

2 AR H(Figure 7). &F

ol W2 olget AZE AAGAY Han

(2009)¢] Ao =l FMRETE F2S45 F
A
(o]

Ajggo] F74s] Lmo Abga W Aaol B
A1e5o] BasA Ao A AL SHIste
cHo6l. webq Aol Wel FEES WA
AES A LT ES4E Lebel A e
o WAHE AL AT 5 ] W] A
2o A% LEE ALolH Byt Zo] WA
WA avh gle Ao Bbech £ ohy
Zol APEL BRIt ZFISE WA d
A seto] Frteke 497} YREelnR &
SAo] Wa] 2B EF AL o4 L&A

Hypgel Fo7t dasitt,
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Absorbance (450nm)
o
N

Days

—0—40F —d—4T 25

Fig. 7. Changes in according to storage
temperature of skins containing Rumex

crispus L. root extract.

333, 9% da a3y 7

asAo] We) FEEL P A29 Aol
g gAe WAkl s ek gm A
23t gl wEAZL 1 A3t Lol By
stae w 23.22% F7lkon, Q] =EA
Ae A9 3.6% YO 3718 A
chFig. 8). 53] &2 eoA B

o] KN
AR =
A F8Ee] S7PF AMS wEEQIAL, A
Ql 4Fe] B¢ 29 AFH FAe A wstet g
Al 2194 AollAe &g AAE wi gl
olEigt Avte A2old HusirEt: AgsiA|
ok7] wiZel AApgAdel ofgt Aol dofity
dFe] B Aol AogeE Ho ot d=
Qlsf WMol ot Zoz AtmHnh wabd A&
FAol Y] FEEe IR AE2 A RS
gl dish =gt 2ol A= A Al
ol H&stdE W 8717 Weee AgstAut
WA HAAE Aol ARgsHH WA Ao &
WF glE Ao Frhdn

Absorbance (450nm)

0.05

Days

—e—Control —a—sSun light

Fig. 8. Change of skins containing Rumex
crispus L. root extract absorbance in
light exposure.
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aFAolo] e thefet A SE=de &
Arel, 4t A8 T A E

ATIS] Ty SFgE A EAL] A= vv|
g oz 2 AYS Fd HE AAEAY
7Vs/de okt afAols ohekdt FAtst
SItES EZedstetl, 59 Helo FoAHRoR
t ¥4, A4, EgHEkolE F JEHH =
(anthraquinone)®] H=A7F  EACH11-14].
olg|dt fFaARES FRHT ATl Akt &
a4 #HFES 4§19l DPPH radical scavenging
activity, FRAP  reducing/antioxidant  power
activity, ABTS® radical scavenging activity,
SOD-like activity® 7}t 1 23 A2A
o] By FEE9| TRt TS B2 b
s UEUdd RRE A5 5% S
epidermidis, S. aureus, P. aeruginosa, E. coli,
C. albicans& ©]-85+o] Paper disc method& ©]
| AsAsg AN HaAds=MIOE
APty 1 At 2F40] By FE2E2 o
2 Methyl paraben 100mg/mLe] Hlof &=
FEs HES S QU%ith ey AR EE
oM S aureus, E. coli #F 9lol| it S
wepz] ekttt Challenge testoll A& S aureus
e AT 7Y Zoll wo] HF APESHoH,
E. coli #5F° W3l Challenge testolA 91.53%
= 100% AEsHA o= o= uEht S
aureustt SPE UIAE = Aol Rt
AL gRlstdth. 18y S awreusl e =2
e YetWHA S epidermidise w3S Y
ERUiz] olthe A2 o FRoR oiAd of
217} Stk Cooper D(2004)9] @A+to] W2 of
Eu mfq @AolA IgEd TAIZZF EAISHA
£ &Ye| T3 IgE-enhanced T cell response
£ Holal[7], ojgt eSS ofEn mFEY g
Zko] mEo| FUS TIPS o, 9% B
ettt Huzh QleHsl HY F5ES
Skin—colonized S, aureus®] Accessory gene
regulator groups®] WSIE O] Aol k= B
o] ol HHHsial 9] & AFe] Pt
Aol wEW AFAgo] B FEES S
aureus®] Accessory gene regulator groupsg =
dste] g BaE 7IUE ¢ e AR A=
5, S epidermidisoll M+ o] glrle] ot
oA mHlol& PFE Az E&E 77 it

P>
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