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Abstract: This study was carried out to evaluate the antioxidant and antibacterial activities of Glycyrriza uralensis Fisher
(Jecheon, Korea) extracts obtained by various extraction conditions (85% ethanol, heating temperatures and times), and
to establish the optimal extraction condition of G. wralensis for the application as cosmetic ingredients. The extracts
obtained under different conditions were concentrated and made in the powdered (sample-1) and were the crude extract
solutions without concentration (sample-2). The antioxidant effects were determined by free radical scavenging activity
(FSCsp), ROS scavenging activity (OSCsp), and cellular protective effects. Antibacterial activity was determined by mini-
mum inhibitory concentration (MIC) on human skin flora. DPPH free radical scavenging activity of sample-1 (100
ug/mL) was 10% higher in group extracted for 6 h than 12 h, but sample-2 didn’t show any significant differences.
The extraction yield extracted with same temperature for 12 h was 2.6 times higher than 6 h, but total flavonoid content
was 1.1 times higher. These results indicated that total flavonoid content hardly increased with increasing extraction
time. Free radical scavenging activity, ROS scavenging activity and cellular protective effects were not dependent on
the yield of extraction, but total flavonoid content of extraction. Antibacterial activity on three skin flora (S. aureus,
B. subtilis, P. acnes)of sample-1 in different extraction conditions were evaluated on same concentration, and the group
extracted at 25 and 40 C showed 16 times higher than methyl paraben (2,500 wg/mL). In conclusion, 85% ethanol
extracts of G. uralensis extracted at 40 “C for 6 h showed the highest antioxidant and antibacterial activity. These results
indicate that the extraction condition is important to be optimized by comprehensive evaluation of extraction yield with
various conditions, yield of active component, and activity test with concentrations, and activity of 100% extract, for

manufacturing process of products.

Keywords: Glycyrrhiza uralensis, antioxidative effect, antibacterial activity, various extraction conditions, cellular protective effect
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z2 deA ok FHA Z22 G glabra= glabri-
din /d&°] 8 dEo = gHf 5101 AL AA 754
vu AR 84 R FEER wASe] A0
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A 2z (Glycyrrhiza uralensis Fisher) o] % 2744 FZE°] ksl 9 3+ 4 H7} 363

2.1 7171 & A2t

UV-Vis spectrophotometer+ Cary 50 (Varian, Australia),
high-performance liquid chromatography (HPLC)+=
SPD-M20A (Shimadzu, Japan)< AH8-3F4 31, pH meter=
Sevencompact ™8220 (Mettler Toledo, Switzerland)2 A}
2399t} Luminol, heparin, ethylenediaminetetraacetic
acid (EDTA), rose bengal, 1,1-diphenyl-2-picrylhydrazyl
(DPPH):= Sigma Chemical Co. (USA)oIA] T-4&ke] A&
39Tk 71E} FeCl; * 6HO= Junsei Chemical Co. (Japan)
= AHgst o, 9h5 & Al xell ARE-E Na,HPO, *
12H,0, NaH,PO; * 2H,0, NaCl, H,SO; “12]3L o &-&
(EtOH), 3}73-F W-5-A)<] methyl paraben (MP) % propyl
paraben (PP)9} VIR EZZ ARE3l (+)- @ -tocopherol
(1,000 TU vitamin E/g)& Sigma (USA)ollA] ol &} o}

AZAZ FWA AAH 2 50 g& w2 sk &
A7t dE F27) B2 F 85% ol 1,000 mLE
718 TS, Table 19] & (254, 25, 40, 60 C
2 FZ AZHE; 6 h, 12 hEE FE3}

£
NS
T
(i

o
2

Z3 T 85% AEtE = & =12 A8
A @atsl 9 g apt e FEES ded MR
A3 8] 202 AR v ok x FE2E T
FZgRolt g Yol BF BHE x| F
A1 liquiliting AFE-3te] A %Vﬂ% A2kl o] A4
FAE o] &3t FEE T FEHHRLOE FHFS
A5tk

A710] 6714 F2 2A0E FE2H FEES 222,
ol = 271 o E Y AFE Alxste] it
3} g4 g 5 Al dig g+ E8S SH¢EE

ol AHgShh.
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Table 1. Extraction Conditions of G. wralensis Cultivated in
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Table 2. Concentration of Sample-1 and Dilution factor of
Sample-2 on the Experiments Respectively

Korea
Extraction conditions Sample-1 Sample-2
85% EtOH, 25 C, 6 h Al A2
85% EtOH, 25 C, 12 h B1 B2
85% EtOH, 40 C, 6 h C1 C2
85% EtOH, 40 C, 12 h D1 D2
85% EtOH, 60 C, 6 h El E2
85% EtOH, 60 C, 12 h F1 F2

2l =

YA 534 FaL U= ASshs 492
Eatie]

ES

3}

=3 AE w53 Ax FEFE F9UEE A 9]
Y FEE A xsIH o, 72t AjoA] ARSI F
+ Table 29 YERAAT.

A E2% Table 18] 32 27108 do FZ2ES &
E?___J J

F54 U F2E U ANE BUT 4 wez
27ks] SR A2 FEE Y] Axdtgo
v, 2t Al A& 5141 M4 Table 290 ERAS
ok @ B4 BbIAE AR 8 AR20) Az
MOoE wEoll ARES 34kl AH ol 83
k.

23, guat B 5

2.3.1 DPPHHE 0|23t Free Radical A7 &M
DPPHH 2 Al59 gz & 58 1 & 9]
© Aoz, vuz gt 3}1’4%01 DPPHol T}

gk AR FAE Tk Alse] #Yd SAg A
g HHe gL 8314121 0.2 mM DPPH 1 mLoll
olEhe | mLE 100 ugmLE=e & =1¥ 12 F

5 1 mL A7lste 412 & @%ow 10 min S 6l
S22 T UV spectrophotometerS ©]-8-3+4 517 nm

oA FHEE SH3ATh thET (control)> THx F

fu)

ksl A-E8ks] A, A 419 A 4 F, 2015

. Sample-1 Sample-2
Experiments S
(ug/mL)  (Dilution rate)
Free radical scavenging
.. 100 40
activity assay
O dical i
Xygen r? .1ca scavenging 10 1600
activity assay
Cellular protective effect assay 25 1600

252 HrlekA &gk, FA43(blank)S DPPHE 3
7VekA] @3 S3te] A5 Y-S BASIATE
Oz 27 248 o 2ol 93] DPPHS] FE5 7
2A7IE A A &(%)E E7]5HATH

(AExperimem - ABlank)

Inhibition (%) = { 1 - [ 11} x 100

AControl
232 R0l UZHS 0|85 Fe*—EDTA/H0 A0 A0IA

Fe3+—EDTA/HzOz A= 2+ ROS (0,7, - OH 18]aL
H0,) 5 A7 3 22 Hola42 53] Hhg-
dol & - OHE APA7I=H T8% 98-8 st o]

=2
= O
siehrg 48 EHOﬂ 59 178 mLE 93 10
pg/ml 52| 5 3
gk &, 2.5 mM EDTA 40 uL, 5

= 208 2z FEE
mM Fe

uL, 35 mM FUE 80 uLE ¥l 41L& ¥ 5 min B¢t
S AlZIth 1 % Fenton HH2S Yo 7|7 &3l 150
mM H,O, 40 uLZE ¥ 25 min 59 3shitd A2
=434t thZEzT(control)S FEE A EFHFE
7183 a, A g (blank)2 FeCls * 6H,09 H,O, T4l
THTE AR 8444 2AEE L ohe Ao
ols) 3}t wgo] A71E THaATE AME&(W)E &

715k

(Control®] cpm - Sample2] cpm)
(Control®] cpm - Blank®] cpm)

Inhibition (%) = x 100
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2.4,

ok

2HHS 0|25t MEZESET =X

2.4.1. X—I;L—rl aerou x-”x

Aol AHEH B2 HEFE HEEFEADE
SaEIA TUE AT 1 B AT B2
o} A 5 heparino] H7HE AFHol Bof 4 T
Ao Rasta 12 h ojulo] Ade] o] &35t}

o] & 3,000 rpm .2 5 min ¢+ YAHEE S 9}
A& Felstdy, 28 7+ 0.9% saline phos-
phate buffer (pH 7.4, Na,HPO,*® 12H,O 9.6 mM,
NaH,PO; * 2H,0 1.6 mM)E 33] HEE-s)| A Al d3ste] ¢
Agsta A MES F2 A AT Al
ALgE A8 g2 700 nmol A O. D. #kel 0.69]
Ko ojmf AT = 1.5 x 107 cellymLo] AT

3.5 mLE dho]& 2 AlEIHNo. 9820)
20 2 FE55 10 pug/mLE 50
QFZAol 4] 30 min &<t pre-incubation
BEAZ AFEE 10 uM rose-bengal
0.5 mL= 7]’ F3l 12 min &%t F2AMSH 357 v
< YoFt 12 min 9 % 5’\}7} 2 F kg Az
of W& A€+ &€ HAE=E 15 min FH 22 700
nmol| A £33 E(transmittance, %) 5 783t ©] 700
nm®] oA AdT dgAqe TR St Ad
T &8 A= stk Be A@220 C 3
< A 83t AT) HolE= the A <3l A
9] 50%7F &8H = dele A r o E o
ERHATE tiZT(control)S 7 5°] 28.5 minC.Z 23}
“’%’4 + 03 min O|HE BEE 792 AgolA Addo]
SHAl YEFSTE Rose-bengal & %718t FEALE
< 73$-9} rose-bengal & H7VEFA L FEARTE
A= BF 9vhE 120 min7kA = §8o] A<
UA gt B AP 33] jHESte] s}

i

e

2 12 3% 2 0°
=

2 e

. . Sample 7 50
Relative cellular protective effect = ———
Control 7 5

F 204 $289) st U F7 2 W) 365
25 g M =X

251 AEHF, HiIX| H HHY =2

g a3 Hutol AMSEH dFEE B osubtilis
(ATCC6633), E. coli (ATCC8739), P. acnes (ATCC6919),
P. aeruginosa (ATCC9027) & S. aureus (ATCC6538)=
3= n| A &1 ZAM E|(KCCM, Seoul, Korea)ol| A oFik
It} P. acnes®| Bl A=
reinfored clostridial agar (Becton, Dickinson and com-
pany, USA)olA CO, A3}l 37 CollA 48 ~ 72 h
W SR E coli®t P. aeruginosa= mueller hinton
broth ¥ mueller hinton agar (Becton, Dickinson and
company, USA)E ©]-&3}o] 37 C w74 w3l
o w B subtilis
Dicknson and company, USA)®} trypic soy agar
(Sigma-Aldrich Co., USA)ell Z+7} 37 & 30 C w710l
A 24 h AT

reinfored clostridial medium 2!

9 S aureust= tryptic soy broth (Becton,

)
~
N

M
b

ol

ok

o

il
<

Qo

J|>|'

e

FE Y8 Zx FE2EY U3 HaxASNE=
(minimum inhibitory concentration, MIC) S22 48 well
plate] 1 x 10° CFU/mL broth #5F HEY-E 0.95 mL
Y3, A8E 0.05 mLa F7leglth ARE 2n) 34
HE o] 83t DMSOZ A3k o AME3IATH Al
B (Y BEZ A X3 AlF)= DMSOO HojAf Zt
w3 st HE %7} 10000, 5000, 2500, 1250,
625, 312, 156, 78, 39 ugmL7} H == A &3t4ct A
B2(FYe 34 diFR At Axd AR)E
DMSO°| 5o 7} w50l thate] HF 34 vlj<=7} 20
H, 40ul, 80uf, 1608 2 32087} E == A 25T
E2Tr o 2e 3P HRAR AR = WY dhet
Hl 2 12-hexanediol & ARE-3SIATE 24 h vF (P
acnes®] 739, 48 ~ 72 h), %o & FAEHS uj, Zt
Zre] #E0] SAHA EE HA FTEE MICE 2H
staath 12lal A 5o §ujE AHS-E DMSO$} broth
TS X283 FA F(blank), ¥, DMSO ¥ #-&
Z2]3 152 growth controlZ 3t AEL syt
[23].
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Table 3. Extraction Yields of G. wralensis Extracts according to Extraction Conditions

Extraction conditions Yield . Sam.ple-l Sz.imple-2
(%, w/w) Total flavonoid content (%) Total flavonoid content (ug/mL)

85% EtOH, 25 C, 6 h 9.1 Al (2.4) A2 (119.0)
85% EtOH, 25 C, 12 h 233 Bl (1.5) B2 (132.0)
85% EtOH, 40 C, 6 h 10.8 Cl (23) C2 (130.1)
85% EtOH, 40 C, 12 h 27.6 D1 (1.9) D2 (173.5)
85% EtOH, 60 C, 6 h 22,6 El (2.1) E2 (156.3)
85% EtOH, 60 C, 12 h 29.0 F1 (1.4) F2 (157.4)

Y Yield (%) = Dried G. uralensis Extract (g) / Dried G. uralensis Root (g) x 100

3. &gl Aun}

©
[\)
=

S8 25 2 40 CAAY F= FE8HYG ¢

2=
AE FJYTE F= AX0] 12 hY e 2EEE 35
I

—
s
< 100 ugmLF 1.5 ug/mLZ 6 h & F¢HUE
FZgtHolt 3hefo] 37.5% AT o|# 3 7
F& 40 Tl 60 CHFET A= 22 FEFS

=

=

BT = £% Alo] 4% FEHE 23

3} x F2ES AZANA 2T 222 49 A4
=

MNE-2)0l 238E FZeR o= =S Table 390

ATt 25 CollA 6 h =3 = F2E 4 Foll
ZglH ol $HFe 119.0 ug/mLE YERTE 3hA| T
TY 254 12 h FEI A= FEHE S
ol 132.0 ug/mLolUT). Y =4 6 h FE2I&
WEOE 12 h FE2YS W 5 78] 2.68 B%
b FEE o= FFL L1 Vel 23 o]
H3 A= FF AIZo] dojx FEEC et

Sof e TA I Bee HelFn ik

4

32. & 2UE Yz FE=9 i3t 4

3.2.1, DPPHHE 0|83t Free Radical A7 &M

2k Tl 93] AAE ST FolA - OH
2 0, 22 gz Mxut X3, ©z gl DNA
59 AN A F7 w35 FZI$ (4)- @ -Tocopherol
2 flavonoid &3 22 A= SAALAE Qe
AR A4 gz ol F4 FNE ZEste] A

HhS-S FAAZIT) o] ujiol Sz &A= AXE &
A& "ol Il B w315 A 5=d v £33 a9l
olg} & 4 Ut} F& Fo] & Tx FE2EY g

Z A AL E13s7] $ste] 243 DPPH 2F
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Figure 1. Free radical scavenging activities (%) of G. wralensis extracts according to extraction conditions. (A) extract powders
(100 pg/mL) as sample-1, (B) extracts (40 times diluted) as sample-2, reference; (+)- @-tocopherol (a-T); 100 uwg/mL (56.1 +

1.2%).

22125, 40, 60 T) 7oA FZFA30] 6 hd w7}
12 he wit} F 10% A= o 2 g &4 AL
ekt &3], 25 CollA F=28 F259 oz &
AL 6 h FE3 FA1)7}F 19.6%Z 12 h F=3)
< W(BI1, 7.6%)ETIE 2.6 O 2 SHd 2AGE S
UeRlith o] A9 e FF 78 9.1%, 233%=
12 h &3 Blo] 6 h &% Al B} 268 =2 &
< 7T OE £5(40, 60 T)9] FE3 ABRE(CI,
D13} El, F)E Al, Bl 22 gz &AZY A
< UERTE AlS-12 25 22 F5(100 ug/mL)9]
(H)- @ -tocopherol (56.1%)E.T+= Y F=A vl
e gge Yehith

FE AEE FEF 2 FESES AR E
£ 4 A E FY v E At 4
of AMgH A E-29] BZ &A 4L VA FF
5 ZHolA FF AIZK6 h E 12 hyoll whe} Fod
2ol & YEMNA] 94th 25 T 6 h F&% A2RTH
% 12 h &3 B29] 89] 264 ¢ Fo= EF3la
FOd 2AZHLS A27F 64.5%°]13 B27}F 65.4%F
0.9% #fell zpol7} U=] eskth. ohE AlEE(C2, D2,
E2, F2)9] A= BF F& &3 U 2AEA
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Figure 2. Oxygen radical scavenging activities (total antioxidant capacity) of G. uralensis extracts according to extraction conditions

by luminol assay. (A) extract powders (10 ug/mL) as sample-1, (B) extracts (1600 times diluted) as sample-2 reference, L-ascorbic

acid (AA); 10 pg/mL (74.8 + 1.4%).
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Figure 3. Cellular protective effects of G. wralensis extracts according to extraction conditions by photohemolysis of rabbit
erythrocytes in 0.9% saline phosphate buffer (pH 7.4). (A) extract powders (25 ug/mL) as sample-1, (B) extracts (1600 times

diluted) as sample-2.
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Table 4. Minimum Inhibitory Concentration (MIC) of G. wralensis Extracts according to Extraction Conditions
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