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Abstract: The purpose of this study was to investigate the possible use of the Boehmeria nivea var. nipononivea extract
and fractions for the development of natural cosmetic ingredients. The leaves of B. nivea var. nipononivea, extracted
by 70% ethanol, were sequentially fractionated with n-hexane, dichloromethane, ethylacetate, and n-butanol. As a result
of DPPH and ABTS test, ethyl acetate fractionation was shown to be excellent in radical scavenging activity. For the
antimicrobial activities against Staphylococcus aureus, Staphylococcus epidermidis, Cutibacterium acnes and antibiotic
resistant strains, MIC and birth control rate were observed by paper disc method. In the antibacterial activity by the
disc diffusion assay against S. aureus, S. epidermidis and C. acnes, the dichloromethane and ethylacetate fraction showed
stronger antibacterial activity than the other fractions and extract. Moreover, the ethylacetate fraction showed strong
nitric oxide (NO) production inhibitory effect in lipopolysaccharide (LPS)-stimulated RAW 264.7 cell. In conclusion,
we found that B. mivea var. nipononivea extract was not cytotoxic and showed antioxidant, antimicrobial and
anti-inflammatory effects. These results suggest that the Boehmeria nivea var. nipononivea extract and fractions could
be applied as an effective cosmetic material with antioxidant activity.
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2 Aof|A AR 271 RSPt Staphylococcus
aureus (KCTC 1927)= $=A3EAdAllEK(Korean collection
for Type Culture, Korea)of|x] EoFoba] AMEsIGIch 18]
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of o HF FIRE vHEo] ARESIATE 220 AR
50 mgmlL B2 ZA5to] = HE paper disc (Whatman
No.5, 8 mm, BAME, Uehd 2pdaa)el] #as] 52 A
A %, BolE 209 S AEE FEA)
of discE WAAZ|AL Z71d Alet 37 TollA] 24 b, F7]
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MIC) & M=Xslis =8
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10° - 10° CFU/mL7} =7 3 3 96 well plateo] 55},
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At HHO(}OJ,JA 24 AX=E microplate reader® 650 nmo]|
A 27e1ich. AABNES Slob e o R Zzte)
AEE 1 mgml F== A2ste] vjoksigicy. 27144 Al
- 37 CollAl 24 h, F71A ARt @7124ellA 37 ©
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% inhibitory effect =

(control — control blank) — (treatment — treatment blank)

(control — control blank) 100
24, BUE BN =5
241, MIZHHY 2 MIZ=TIt
Mouse macrophage RAW 264.7 cell 3=A|3za225)

(Korea Cell Line Bank, Korea)o]| “£¢Jalo] AMg3Iich Al
329 HjokS 10% fetal bovine serum (FBS)Q} 1%
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[penicillin/streptomycin - (100 U/mL)E #7135t  dulbecco’s
modifiied eagle medium (DMEM)HJAS ARE3}GLOm, 5%
CO7} Fag¥h= 37 TollA widsisilct Al==4%7=
AlFEW 271 nER=goe] Eepag o] ofsl A
= formazan®] FFEE 575k 229l WST-1 assay=
0]83}3Ick RAW 264.7 HJZE 96 well plate o] 3.0 x 10°
cells/well 2 HEF311, 5% CO7F 3g5= 37 € Hjod|
o4 24 h HjRRAIYl &, ARE F=HE AEste] 37 €
Hi710l4] 72 h WEGAIZICE HiFE Aflazof] WST-1 -8
< A7Fs1e] 1 h vjeF & microplate readerE ©]-851¢] 450
oA FFES ST A 3 3] vhE st
FARAE sislch

2.4.2. Nitric oxid A xS TI}
RAW 264.7 (1x10° cells/well)E DMEM HjA]|E o] 8-5}0]
24 well plateo]] HE3ll HUAIE 58 BIES &

== lipopolysaccharide (LPS; 1 pg/ml)E ek =2
HiRIE FAlel Z2jsto] 24 h F<t RESAIZTE A3 NO
O] 2 Griess A|9FE o]-85to] Alazujfel Fof Eafs}
= NO 9| Fei= S5kt Al2zuie 52 100 uL
2} griess reagent (1% sulfanilamide, 0.1% naphtylethylenediamine
in 2.5% phosphoric acid) 100 uL-& &350 96 well plateo]]
Al 10 min -5t BES- AIX1 3 540 nm 2o o] g
£ 2459tk ¥ sr AL sodium nitrite (NaNO,)E
H07 AREsle] HFdS 2Hdste] AFRksiglny 2E
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95% (p < 0.05)°|4 SAA A= IS
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Ak

Table 1. List of Microorganisms and Media Used for Antimicrobial Experiment

Drug-resistant patterns of skin pathogens

Strains (MIC; ug/mL) TEMP.(°C) Media

Staphylococcus aureus KCTC 1621 Susceptible 37 TSA

Staphylococcus epidermidis CCARM 3709 Susceptible 37 TSA
. . Erythromycin (>128), Clindamycin (>16),

Staphylococcus epidermidis CCARM 3710 Chloramphenicol (>64) 37 TSA

Staphylococcus epidermidis CCARM 3711 Tetracycline (>32) 37 TSA

Cutibacterium acnes CCARM 0081 Susceptible 37 . GAM

(anaerobic)
Cutibacterium acnes CCARM 9009 Clindamycin (64) 37 GAM

(anaerobic)

Table 2. Total Polyphenol and Flavonoid Contents of the B. mivea var. nipononivea Extract and Fraction

Total polyphenol

Total flavonoid

Fraction (meGAE/g) (meQEY/g)
70% ethanol 95.01 + 1.36 111.30 £ 0.12
Hexane 20.10 = 2.04 46.08 + 0.64
CH,Cl, 34.97 + 0.88 -
EtOAc 215.66 + 1.37 12891 + 2.41
BuOH 120.52 + 1.18 63.46 + 1.46
Water 32.10 £ 1.24 -

D Gallic acid equivalent
2 Quercetin equivalent

v &8l g5k 3) %), A46d Al 4 Z, 2020
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DPPH radical scavenging acitivity (%)
=

d1.2h mg2h w1 280 B0 w1000 weyml

40 I
20 _ *
- _ i . _
0
T0% EtOH Hexane CH-LCI > EtOAc BuOH Tater
extracts
0,
Fraction 70% Ethanol Hexane CHyCl, EtOAc BuOH Water Ascorbic acid
extracts
DPPH radical
24. 1701. 464. 135.1 257. 2197.4 .
1Cso (ugfml)” 524.3 701.6 64.0 35 57.3 97 6.5

Figure 1. DPPH radical scavenging activity of B. nivea var. nipononivea extracts and their fraction.

D[Cso values were calculated from regression lines using five different concentrations in triplicate experiments.
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m3l. 25 rB2. b w15 w80 - 500 = 1000 pg/ml
100 -

ABST radical scavenging acitivity (%)
=

_ I
I
a0
I
20 = E=
0 ‘
0% EtOH Hexane CHLI - EtO&c BuOH Rater
extracts
0,
Fraction 70% Ethanol Hexane CH,Cl, EtOAc BuOH Water  Ascorbic acid
extracts
ABTS radical 188.1 897.9 2265 382 60.9 707.7 1.8

ICsp (ug/mL)"

Figure 2. ABTS radical scavenging activity of B. nivea var. nipononivea extracts and their fraction.

YICsy values were calculated from regression lines using five different concentrations in triplicate experiments.

32, d2AE FE= X S=E2=e & 2d

R AgEe] ot de Al 2Rt A=t
olFo|xAf olof| ik YA Uldell Higt FAge= <l

or Aok wE IS ST A=
Table 33} 2ok TFANAQ] S aureus®} S epidermidis =
FEa £8E A S UEHSIAL 53] of|dot
AEolE RaEoA] =3t rEE YERSTE S
epidermidis ®] AN Jxtoll A e tEZ2Hgte} ofdo}

to] A&7 ofHAHRIAL ek ofefl whebA usAehu] Ay
= 5 A Wdstoll it Ftede SAsisich Ax
12 725 9 B2 Pt disc diffusion assay

A Aol BolEely GRS Uehjglon, 53] S
Table 3. Antimicrobial Activities of the B. nivea var. nipononivea Fraction Against Microorganisms
Clear zone (mm)
. . 70% ethanol
Microorganisms o ehano Hexane CH.Cl, EtOAc BuOH water
extracts
S. aureus
KCTC 1621 9.0 10.9 10.5 16.2 9.4 -
S. epidermidis CCARM 3709 9.3 8.8 9.0 10.4 - -
S. epidermidis CCARM 3710 - - 16.7 132 10.2 -
S. epidermidis CCARM 3711 13.33 112 9.6 9.0 10.8 -
C. acnes
CCARM 0081 19.5 9.5 11.9 22.6 11.9 -
C. acnes ) ) ) 118 ) )
CCARM 9009
tigshgEee) 2], Ald6T Al 4 5, 2020
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epidermidis CCARM 3710¢-5= t|Z=22HEollA 16.7
mm A3 Holn 9451 34HS Bt C acnes—=
E52 AlLlgl A BEEoA It 244 e
3, PRIAE TR C acnes CCARM 9009+ o[ obA]]
Hlo]3 B EofATt FtdS HERHITHTable 3).
HEAE 2 B89 oAl es ST 2
e ofetEa} odopAE|o|E EElEA S awreusSt S,
epidermidis = 125 ug/ml ‘F=ol| A Alte] /g7 #algS
SRRIIITE C acnesi= oEotAlHIO|E E&FZollA 125
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)
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e
oot
M
pe)
o
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(Table 4).

EZF HRARE 0% ofhe: FEEY 22EY] ofgkE
2223 A4 HolZo] HES | mymLog u]dEo]
gt AEAEES S5k thFigure. 3). L Ayt TSR
=gt} odopiHolE EelEo] 6 Fo ol ms}w
F2 ASARES et 1§ HER2rd 22

BOS epidermicis CCARM 37099]] T3l 60% o]4o] t=o
Asfes YR ofgomElolE E8Eoh= C

Table 4. Minimum Inhibitory Concentrations (MIC) of the Various Solvents from Ethanol Extracts of Boehmeria nivea var.

nipononivea Against Microorganisms

Minimum inhibitory concentrations (MIC, ug/mL)

70% ethanol

microorganisms Hexane CH.Cl, EtOAc BuOH water
extracts
S. aureus
< < < < < -
KCTC 1621 250 < 1000 < 1000 < 125 < 500 <
S. epidermidis CCARM 3709 500 < 500 < 1000 < 500 < 1000 < -
S. epidermidis CCARM 3710 2000 < 2000 < 125 < 250 < 1000 < -
S. epidermidis CCARM 3711 500 < 1000 < 2000 < 1000 < 1000 < -
C. acnes
< < < < < -
CCARM 0081 250 < 1000 < 1000 < 125 < 1000 <
C. acnes
< < < < < -
CCARM 9009 2000 < 2000 < 2000 < 1000 < 2000 <
100.0
W 5, aureus
" 5, epidermidis CCARM 3709
. w S, epidermidis CCARM 3710
80.0 N . epidermidis CCARM 3711
C. acnesCCARM 0081
E . N C. acnes CCARM 9009
E 60.0 ok
< i * R
a *k *k
5 . ; .
.-Ié.'
E 40.0
[
20.0 [ T
0.0
70% EtOH Hexane CH.CI. EtOic Tater
extracts

Figure 3. Growth inhibitory rate of B. nivea var. nipononivea ethanol extracts its each solvent fraction

against microorganisms. The data given are means + SD of triplicate measurements (‘p < 0.05, “p < 0.01).
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NOXA] A3f] AL =453t RAW 264.7 cello] tigt
HEAIE 10% gk 55 2 2929 Alx=side
WST-1 assay= 0]—9-3}04 24519 ARAIE 70% ofgt
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SIS W 100 wg/mLof|A ofdoHo|EQ} E5ollA
90%, ode] Ali AEES UERHSIAL 0% olekE &
23t 71 9J9] £2E2 80% o] Mz AEEE Yk
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mmm  NO production (%)

100 —— Cell \ll'ld)llltl‘r (%) 10
R B g
k| <
% 60 o &
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2 w0 LUy

20 20

0 0
- Hexane CHLI - Et0AC Tater
LPS (1 eoful)
(B) m=m NO production (%)
—e— Cell viability (%)
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g &0 0w &
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a =
g © Y e
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0 0
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Figure 4. Effects of 70% EtOH extract, solvent fractions (A) and EtOAc fraction (B) from B. nmivea var. nipononivea on NO
production in LPS-induced RAW 264.7 cells. The cells were stimulated with 1 xg/mL of LPS only, or with LPS plus B. nivea var.
nipononivea extract and solvent fractions for 24 h. NO production was determined by the Griess reagent method. Cell viability was

determined after 24 h culture of cells stimulated with LPS (I ug/mL) in the presence of B. mivea var. nipononivea. The data

represent the mean + SD of triplicate experiments (‘p < 0.05,

v &8l g5k 3) %), A46d Al 4 Z, 2020

“p < 0.01).
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pg/ml oJ3te] FEEolA= 90% olde] Al AEES o7 AbmEth ARHOR HUAEE T FRAS
ERH O 2] RAW 264.7 cellof|A] Az tste] H/do] 1] WE 715 SHE aAlEA ARE TS AlAFsE
ngk Aow ZAElek & Zojtt

NO 84 Asf| &g Alars/do] nmgd ARAlE
0% ofeh-E == 9 #2159 100 ugml FEolA 574 Acknowledgement
gk Axf, odopAEIo|E EEEOA 454 £ 0.69%2] NO
TS HERIRIAL ol9fe] 70% ofekE: FEEt B2 B i ARJEARIQINL ghatAlelreR o] X
o= 63% o] NOY/JERS U Ick(Figure 4A). ke AP PA] SR THAAS: PO007279).0.5

NO AV Aol TAL ek ofobelo]= HEES 5 gl edAmc
wER 2e 43 B oENOR NO Al e
g o 5 ACHFigure 4B). oleiet 23k HRAE o2
obElolE BelEe o F5S ehde S5tk
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