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Comparative Study on the Antimicrobial Activity of Glycyrrhiza uralensis and Glycyrrhiza glabra Extracts with Various
Countries of Origin as Natural Antiseptics. Kim, Hye Jin, Jeong Yun Bae, Ha Na Jang, and Soo Nam Park*. Department
of Fine Chemistry, Nanobiocosmetic Laboratory, and Cosmetic R&D Center, Seoul National University of Science and Technol-

ogy, Seoul 139-743, Korea

The aim of this study was to evaluate the antimicrobial activities of Glycyrrhiza uralensis and Glycyrrhiza glabra extracts with
various countries of origin. Three samples of licorice with various origins (Korea, China, and Uzbekistan) were evaluated for
their antimicrobial activities against six skin microflora. The bioassay applied for determining the antimicrobial effects included
the disc diffusion assay, minimum inhibitory concentration, and challenge test. The ethyl acetate fractions of G uralensis and G
glabra extracts showed significant antimicrobial activities against two gram-positive (Bacillus subtilis, Propionibacterium acnes)
and two gram-negative (Escherichia coli, Pseudomonas aeruginosa) bacteria. These samples had much more intensive anti-
microbial activities than synthetic preservatives on B. subtilis, P. acnes, and P. aeruginosa, especially. Korean licorice showed
the highest antimicrobial activity amongst the samples tested. In view of the observed inhibitory features of these G uralensis
and G glabra extracts, it is suggested that they could be used as natural antiseptics against bacterial contamination in cosmet-
ics and foods, instead of the common synthetic preservatives currently employed.
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aureus, Bacillus subtilis, Propionibacterium acnes?} <43}
W, I3 S-S Escherichia coli®} Pseudomonas aeruginosa
7F e ANEAY gREy HE5E fFdste 2R
Pityrosporum ovale 5°] $tH14]. S. aureuss= 27 ]
0.5~1.5 um J Lo A LF O &2 Ef2HQ] o] P
HE o]FH =, g}, ASgoly 3 GHoA X O
SEEREPEER LR TR EEL R L L
g, F719 ¥ddolt. ofE ] wRH 13 2909 #
W otUiet 2% 291024 B3 wFo| YA, BAo]
ahgl Aejoll A e 4, A st EHysin Al
10% oW Q1 Wk, o= &2t 90%7} ol A B = AL
ATk P.acne= A EF9 F ddd oz F7|A Aol
T3 ohE Bl 02 o] 25T F4H7] TR B
71t 92 A 9] £u|7F &ad o M3 P.acnes7t
eimolA| & Bulsho] 448 Eolehe B o] A2
I AYAte] 7131, o] & YFRELE Poacnes AT
2 F7FstaL, P acnes?| tjAMEES o8 REA o2 G5
o] 7|1 o= o] WAFITH11, 17]. B. subtilis= ZAate



o] Qltoln Oli’i?_
&7 9F, F& >
op7]skm EgH Hl’\Eﬂic’lE A =
&4 RA-go] AT

HFFoll= oY ol FE o
o 93t e o] dojur] ot mAgE ]
Flo| i, AR}, Hewsh F3o] B 59 F4 A5 &
&S Uehd Bk opy g} Zieb ok 22 Az ehde 5
AA ] faigt A LT F= UTH4]. o] Z2 olRFE
SPFELS ot v R T HAS WAt AEY F
AL oHFS FAS] QA FRAZE DeH ot 71E
o WRAZA FE, kel YEAH R spHRIL A
SH A el gt ARk o A 2R HEE
&g 7)o w2t Uﬂ% gt ofg mhehdl, =29 ey, £
jr'“%‘%i —°l I g A AAA, EE AAA, B, 2
T EZW o YRAZ H7tEEe AR, 15].
2 °ﬂ/\1 R AT Ao MEH Y Al
A JJrEP‘%ﬂ—J FE7H AAUE0l v €59 < &35t
of ghgtdlo] A AlZx2 fio Z3E 5 Uk 2
I HATH3]. E3E getlo] oz 22 UF
A% $4% 5 ST - 90 Aol LA
meel FojEAR 448 SE dthe 9AE Ao
[1,9, 13, 15].

el FTELo] B AFE A9, FAR, T 53}
alkaloid, flavonoid, phytoalexin, & HElo]|E 50| B 11
o] QUTH2, 8]. SHAIRE A|F 9 AT AAYS F A
e ok JEE JA FEA 9 Aol a4 E 1 it

2 Ao A AAEL A A x FEEY FAS}
Fus, NEEE BTE TR PR $2AYIAT 242
of tfstel Bl Astel ols] met u cks). 4] B
H =EolA =4t 42 FE=0] AR 221, 1-phenyl-
2.picrylhydrazyl, DPPH) 2AAZA oA 224 T2 2E25
N L N DR
AR, TG Fletol| 9lojA T AT S 10,0
E =8 Az &4 tig R anvt it FE 3

280) U9 $4TS FASNAT. B, U2 22E F 012
212 2910 uginol ok AFOIA T 22 1z = 8474
min)7} FYE FQ T FE(15 = 194.3 min) 2T} F 4H)
U H 2 AERE B4 dehlsin o gel 238 Fa)

2QA 72 22 BT v|wHA FZA 2 2EE| o5
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@ Fakst BT AZRE FAo 4SS FAsAT A
B2 @M F2 £E2E A% AYS x]}_a—m 1 A
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BE 08T B0 e A% 24 L BFFALo]
Nz 2289 £YE TH 29 pH, Y=, FHE 4
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M=o sk Zgstel AY AL A v gk w
ehy B 72 £ 80| AA WABAZA E A=
3ol A st AF} b sttt

34

Zolgg o AY b
G 2.

2 dFoM e e A2 32 L8 vnE
T = A2 FEEY ¢ IS FASA. B
SHFEY YRAR 71E0 29 ASEHAE TR o
e BT = e AQGFAE L] st &= &
2 FEES IR 8N WL dEhle SR A-Y W
Fog Hlaste] @ Fx7F AAYRAZHA FE 4=
2 ol 7FdAE Fob gt st

ERE

2 Aol AREE olgrE, oldotAlElol E, 4, DMSO

2% gl AT B3 AFS AgAGL. FE2EEL

2 94 MnEAR BERA Y veh, 22

a2k, 1,2-hexanediol 2 Sigma Chemical Co. (USA)o] A
FIste] AgBts.

= ool ofd

°_|A|-x|u=| Zkx0| H35| Ol =X
2 AFNA AHEE F=EFE AH), T, F2H 7|20
T2E AEAR FIAE 59 FAAZ BojHE 9RE
T4kt 100 g9 Az A=E 1 LY 50% e £
o 24A2b5 <t WA & A That of g 7 R Aza}
o 50% OJEkE $2% B9EE %u}
o otAlH ol E g
& 4w
= AAsH. °f
& 2 pzE AU DL e ARl gL,
2712 dEje 7 o
HolE £)2 = X
FEEEA o|5Y FHEAHES FH%Y 1 &8 7Me S

HES .

MK L% FEB0| HFEN 5X
AIBEE: B A AH8E FHE W ANZORH, 1

¥ FHEF 3%, IF S4EF 25 U BUF 1502 3
659 w5olH, =59 A P. acnes ATCC69199}
HS#2l P. ovale ATCC12078, 37|14 1% FAFF9 S.
aureus ATCC6538, B. subtilis ATCC19659, S 7|14 13 &
A#3F2l E. coli ATCC23736, P. aeruginosa ATCC29336%
o= o AE HEAEHEKCCM)A EF ot ARE-sHET
HHX] L HHYZZ4: P. acnes® vj9F B A]= Reinforced
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Table 1. List of strains and cultivation condition used for anti-
microbial experiment.

Strains Media  Temperature Time
S. aureus (ATCC6538) MH? 37°C 24 h
B. subtilis (ATCC19659) MH 37°C 24 h
E. coli (ATCC23736) MH 37°C 24 h
P, aeruginosa (ATCC29336) MH 37°C 24 h
P, ovale (ATCC12078) Pityrosporum 30°C 72 h

medium®

P, acnes (ATCC6919) RC® 37°C (COy) 72h

aMueller-Hinton medium.

PMalt extract agar 6%, oxbile 2%, tween 40 1%, glycerol
monooleate 0.25%.

°Reinforced clostridial medium.

clostridial RC) 8] ]| (Merck, Germany)S A}-&34 o0
S vjoF HjA| o] FHZE3E & anaerobic jaro A Gaspack
system(Merck Anaerocult® Gaspack system, Germany)<
A 5to] WS 3TCOIA 7247 Bt W71 vepels
th 714 3% FAHFF S. aureus, B. subtilis® 1%
24 #F2l E. coli, P. aeruginosa= Mueller-Hinton H X|
(Merck, Germany)S A&t on #2 HE3 & 37°C
incubatoro]| A 24A]7F vj ekt gith. E8F v 52l P. ovale
+= pityrosporum Hj X](Malt extract agar 6%, ox-bile 2%,
tween 40 1%, glycerol mono-oleate 0.25%)& ARESIH S
P& AW 5 50004 247 F2 este] AHgateict
(Table 1).
Disc diffusion assay0fl 2|st gretd =4

AR 20 50% ofEE 22T ofdobilEolE
30| FHEAL ANFFFE AL Z disc diffusion assay
2 3ot YEEoRE BAE YRAZ AEHE 1
g wtbdl, =29 gl 1,2-hexanediol& AHS-SHEATE. HY
gl F3E 1x107 CFUMICE 283 & & Ao AL
sttt B o Wi 2 75 Hat HES o835t
100 WA =@sle] £H|3R L, A|RE disc T 0.5, 2.5 mg
o] E =& paper disc (diamerter 8 mm, Roshi kaisha.
Ltd., Tokyo, Japan)ol| A A3 S4+A7 H, A2LH L A
A S E AEAIF T 429 A 27} F4H paper discE
wF7F =g Bl flofl YR A2 ajeket = dise
TR B4 E A (clear zone, mm)g Z73to] Tt
d< Hlaskit

_ll)l‘

EAXMSHSE (Minimum inhibitory concentration, MIC)
=3y

Disc diffusion assayo|A] ¥ %% (0.5 mg/disc)ol| A =
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Pt S Bl GAAE 29 50% eEFEE 2 9
ot g ol E £¥ l &t gt ] 42 8fF = (minimum

inhibitory concentration, MIC)E &4 3}7] 3t agar-
dilution method& 1 3le] A5t 4o #F=
1x 107 CFUmIZ 233% & 2 Adof Agatgict &
AR ST Y Teh, 2 gtz
2 AR EAT A& 24 34 ¥E o] 835t DMSOZ 5
52 543 T AHgaAT. 1 Fo] ARE 2 mlY Fe
2 W7] 20 mlE Petridisho] FHAT, AWEE Bl

A 1o 100 WA Este] Wapsth W F, Seto
BRIHL W, 24719 250l FHE P FES MICR
Agtsnt

hallenge test
challenge test— *]bg st7] Jsto] YA
8 7+z 0| SFA H|T A &

A

S 2 22 JHOMIEOE RS20 U2 22
£ o gotAElo|E B 42} 0.20%% FHT AUL A%

Table 2. Formulation of the cream containing 0.20% ethyl ace-
tate fraction of G. uralensis extract.

Content (%)
Negative Positive

Component Sample
control  control
cream  cream cream

D.W Up to Upto Upto

100 100 100
Glycerine 7.0 7.0 7.0
1,3-BG 5.0 5.0 5.0
Xanthan gum (Keltrol-F) 0.1 0.1 0.1
TEA 0.2 0.2 0.2
Methyl paraben - 0.2 -
Ceto-stearyl alcohol (Lanette-o) 20 20 20
Stearic acid 1.0 1.0 1.0
PEG-100 stearate 15 15 1.5

(Alracel #165)
Bees wax 1.0 1.0 1.0
Glyceryl monostearate 1.0 1.0 1.0
(GMS-205)

Squalane (Pripure R 3795) 8.0 8.0 8.0
Caprylic capric triglyceride 5.0 5.0 5.0
Paraffin wax 25 25 25
Dimethicone (Si-200/100 CS) 0.3 0.3 0.3
EtOH : 1,3-BG (1: 4) 1.0 1.0 1.0
Ethyl acetate fraction of - - 0.20

G. uralensis extract




L, 2o WREAE FrletA] g2 293, oY ot
2hil 0.20% -3t 2P L A2t AME-3% TH(Table 2).
ANgFE A2 FE2E oJHoMEH | E £oA FHEHS
WUetW B. subtilis, P. acnes, E. coli, P. aeruginosas A&
43, #F 4= 105107 CFUMIE W30} Tl HE3¢]
th Aol AEH 3YL 37°C, 100 rpm o2 2R H
shaking incubatorol| A 2#sto] AF o AH&sH ). Zh2t
G Aol HFTE 2 1 g4 Aol B4 E FTRFE I
At DA o] =Tt 1Y & # 5 A5, 7Y

o 3 F 13vin # 8 S35 47744 o 58
SHATH. A2 WRA S FEAY SH i AT
T % CTFAYE 7|&L 2 A3t

& 2FE B9UE AL, oY £5ES FF BE
(19.24%), = 71%(18.34%), $-ZH|7| A8 742 (17.33%) ©]
Sk ofobElo]E AL 50% LR 2T AL 9
oz 3y YL AAT H ABopiHolER 2t
of 2ESUT, BT FoTiE siet

YA FE FEE oDopAHolE BEY £5FL
T gze2w), % FREW, S2UY2E 2
(207%)°] I}, S o] E Ba e Fehuiol=RE

S PN poh
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o HFTL Glom, £ ATNHE 50% T 222, of
YobAElol= L8 Aol Agatart.

Disc diffusion assay0i| 2|gt &k#&td

YA T2 2EE9] disc diffusion assayol] 2|3t &+
24 AR 2 2280 did FHEE2 35 1Y
OFA T (S. aureus, B. subtilis, P. acnes), 259 13 2A+
(E. coli, P. aeruginosa)@t A FJ o) L H1 v]5& F&dt=
¢ P. ovalex EE F 6F9Y HFE AAAES disc
diffusion assay= A A|35}9om ZAit= Table 3o el
ot AAAE F29] 50% oHE FEES FEHLE IY
%73+t B. subtilis®} P. acnes] tjste] oS e
itk 50% oete 259 B. subtiliso H3 FFSA
&3, 23, L 27| AR 2 BT 25 me/disc 20
Al clear zone®] 14 mmZ FLg FHAS YRR P.
acnesol| et FFEAL =t 2o} S2H|7| A% 727}
2.5 mg/disc EE A clear zone®] 13 mm& Y3+ &
AL UL T2 A2 EY 52 FH4E848S U
ok AR T 229 JdotAH ol E £ Higt
TEAE 2 FAFQ B. subtilis, P. acnes®} 13
¢l E. coli, P. aeruginosa, & 4%2] #| tislo] 34
et ot AR A2 2559 ddotAlEH ol E
9] B. subtilis®]] Wit FHSAL =, T, 247
Zrz B% 2.5 mg/disc = A clear zone®| 18 mm=Z %
Ag FA S Uttt A=EHF2 P. acnesoll Hhgt
ofdotAH 0| E £39] A2 s 27t 2.5 me/dise
L oA clear zone©] 18 mm=E &3 7%} QA H|7| A

lo
ol
ox ox T

I o
i@ for o B4 ook

Table 3. Antimicrobial activities of G. uralensis and G. glabra fractions.

Size of clear zone (diameter, mm)

C(zrr;t;c;l‘cizsc::r;c. Fraction conc. (mg/disc)
Strains G uralensis G uralensis G glabra
(KOREA) (CHINA) (UZBEKISTAN)
B9 Extract Ethyl acetate Extract  Ethyl acetate Extract Ethyl acetate

05 25 05 25 05 25 05 25 05 25 05 25
P, ovale -2 - - - - - - - - - - - -
Gram positive bacteria -
S. aureus - - - - - - - - - - - - -
B. subtilis - 12 14 15 18 11 14 14 18 12 14 14 18
P. acnes - 1 13 16 18 10 12 13 15 11 13 12 14
Gram negative bacteria -
E. coli - - - 13 16 - - 12 15 - - 12 15
P aeruginosa - - - 19 22 17 21 - - 14 17
@No inhibition.
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27} 28 59X clear zone®] 15 mm, 14 mm¢l A3}
Hl W) A, gt 27F S, 2728 gx B P
acnes®| 3t FHE/go] F432 st H A<l
E. coli®t RA o gt o] ko] sFFAId oAl 3
olgfjof 3h= w2 P. aeruginosadl gt YAAE HHx =&
£ F odoHEo|E RE Y FABAY BT = FA2IL F
=, $2H7| AR 7 Ho 953 S UERE S disc
diffusion assayg &3l A5ttt YAAE =2 50%
B FEET oA H 0 E £89 e HludnE
3l 50% oler-E FEE oHotNEHo|E EEo g O
L2472l E. coli®} P. aeruginosa, F ¥ ¢ AT
AR, Aot EH ol E BE2 50% ot FEERT
SFLAS e Behiio|E HRo| s Zhelol
St FHEAAS el 2o dadth
HIExo| disc diffusion assayO| 2|5t
DA T FEEY P B T 2L ER
WEAR ol §5 1 9t shehiel oY shek,
2 shebels) shepie] BB AEe] e EAEOR
gt AR AN HFEUE, HLEE 5o HEA 9
8}= 1,2-hexanediol @] Fw&4JZ disc diffusion assay
3l ElsEth Ad T FE R AL LEHA 35 Y
1% A (S aureus, B. subtilis, P. acnes), 29 13
LA H#(E. coli, P. aeruginosa)} B]EH<l P. ovaled E3}
g F 659 ool tis APS AAskgen A= Table
40 Yetfigict. e st e 2.5 mg/dise FENA 65
T 25 3 B et en 53] HE+tel P.
ovaled] W3l £ FA4EAES ettt 227 sl
HEAS AYst 21F FAH(S. aureus, B. subtilis, P.
acnes)¥} 1 SA4H(E. coli, P. aeruginosa) & &9 o3

S ok

oo
:
gk

=

K

o

Table 4. Antimicrobial activities of positive controls.

o & sFaEAE el o, B. subtilis® P. acnes T
FolA e gehdl 2ok L% eSS YRSt 2

Zu 1,2-hexanediol> WE wiedla} =2 wlebdly) 22
F oA disc diffusion assayS Al HstES ul 6714 AF
ol tiste] S YA Fuh dARE dx F

29 AEoMEH0IE ZHoM 2 FHBHE HEHN

Y @ 32 2229 o dobyHo|E B3t g shebal
3} x2d sehiae] GRS AR, B 42 F

ZE9] o HolAME 0| E £8o] P. ovaled} S. aureus®] T3
MNe FEE4E YeEWA EXAT B. subtilis, P. acnes,
E. coli, P. aeruginosa &-F°l tix= W g oepdly) =2

=
Y vebdl B 940 FREHE UEhae Slstant,

boh

[AXSHSE (minimum inhibitory concentration, MIC)

X
o

Disc diffusion assay?] ZI}E vlgo g QAR 7Hzx Z
EE9 A doAHIOIE BN & FHEES YU
o 2% oFA2l B. subtilis, P. acnes®t 1% 2442 E.
coli, P. aeruginosa & 459 459 3] LA s=E =
%3t th(Table 5). YAAE Z29] 50% g2 FEE2

Jn

A

WY B. subtilis?t P. acneso| W3] =A3¥ch B
subtilisol] et PAEAE 29| 50% oeHE FE2EY o
A s =L 3(625 ug/ml), (625 pg/ml), S2H| 7| A
2625 pg/m) o2 FUS FA4EAA S YeEIT. P. acnes
of thgt AR E 29 50% oEHE FEEY HAAdE
T = 325,000 pg/ml), (10,000 pug/ml), $ZH| 7] A
(5,000 ug/mhE Ft=} S-2H|7| A8 7F=29] 50% HE 3=
E80] T T2 50% T 2l P acnesol| o

=i

TEE

Size of clear zone (diameter, mm)

Control conc.

Positive control conc. (mg/disc)

Strains (mg/disc)
DMSO Methyl paraben Propyl paraben 1,2-Hexanediol
0.5 25 0.5 2.5 0.5 25

P. ovale -8 18 24 - - - -
Gram positive bacteria -
S. aureus - - 12 - 9 - -
B. subtilis - - 11 13 15 - -
P acnes - - 14 14 17 - -
Gram negative bacteria -
E. coli - 10 18 - 8.5 - -
P. aeruginosa - 10 18 - 9 - -
@No inhibition.
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Table 5. Minimum inhibitory concentration (MIC, ug/ml) of G. uralensis and G. glabra fractions against bacteria.

MIC (ug/ml)
Control Positive control Fractions
Strains Methyl Propyl G. uralensis G uralensis G glabra
DMSO (KOREA) (CHINA) (UZBEKISTAN)
paraben paraben
Extract Ethyl acetate  Extract Ethyl acetate = Extract Ethyl acetate
B. subtilis -2 2500 10000 625 625 625 1250 625 625
P. acnes - 2500 1250 5000 156 10000 625 5000 2500
E. coli - 625 625 - 5000 - 10000 - 10000
P. aeruginosa - 2500 625 - 78 - 156 - 5000
@No inhibition.
279 Wd webila 229 sebilo] HAAHEEE ol

3 28 S FHEAES UEhl AT

50% oe& FEE Ho} Hoid F4EAAS Usd
YAHAE g2 FE2E9 JALotAEIolE £9| B. subtilis
of gt H2AN e = (625 pg/ml), F=(625 pg/ml),
& 27| 28H625 pgim) O 2 50% e+ FE2ET FUT
FHBEE UL, A=Et Y P. acnesoll et H4A
35 == 2F=(156 pug/ml), T=(625 pg/ml), ¢-=H| 7| 28
(2,500 pg/mh2 = Fx FEEY oLoMAEo|E 2]
T3 A2 FEEY odotAHo|E £ Hrhe oF 4, &
ZH|7| A% G2 FEEY JDoAH|E 28 Hope o
168 o 3 FHBAFS et E. colio]l et &4
A 85 e (5,000 pg/ml), F=(10,000 pg/ml), >-ZH]
7| 2%H(10,000 pg/mh =2 = 2 FEE 9| o DotA gl o]
E 290 35, $2H7|A" 2 FEE9 odotAg o]
E 29 Bt E colio] A 2vf £ FLEAHLS U
B 3015t P. aeruginosad] gt AaA ) sE= g
(78 pghml), $3(156 pg/ml), SZH]7] 285,000 pg/ml 2

B E FEEY A EoME0IE B2 9 P aeruginosadl

et Fd Aol F= A2 FEEY JALoHAEHE 28
Bt 2w, 27| A0 2 2229 o EotAHCIE &

g Hop= oF 64v FHold S UEE S FRlstatt
Y7ol oY stepia T2y sheho] HARH SRS
w g gZdH-& B. subtilis (2,500 ug/ml), P. acnes (2,500
ug/ml), E. coli (625 pg/ml), P. aeruginosa (2,500 ug/ml)
ojx, =29 AL B. subtilis (10,000 ug/ml), P. acnes
(1,250 pg/ml), E. coli (625 ug/ml), P. aeruginosa (625 ug/
m)S Uehith T2 sehie oY sehl st oo
¢ P. acnesol| A 3Fd8Ao| 28), P. aeruginosa°l A 3
Aol 4 L43hS IS, B. subtilisoll et b
go Y shepilo] T2 shebll Bt 4 S4HAL, E
colid] afjA= FYT FHES Jetlch. dAAE 3
NA 7MY Holdt &
o

r:lJ

e

2 3289 o LolAgolE £
e Uerd @3 212 32289 oolieo|E 283}

w3k A3, g R FEEY ogotAlEo|E £8o] Hd
a2t 2o} srF A o] B. subtilis (48]), P. acnes (16H),
P. aeruginosa (32¥)° &l L-pokS SQlstgly, 229
il Bohx g+F2Ao| B. subtilis (16H)), P. acnes (84)), P.
aeruginosa (8¥])° Hal ¢3S SISkt

o] e] AR Hx FEEY FH4EA BluYY
2 F=, 228 4x 25 o @5 A2 F2
o) § Hold FEBAL RS BT

5 ﬂ]zﬂﬂ l‘5—5': 2 3= 27 S, $2H)7|A
242 e 7lojshE 2o
AE R %_og_ Iz JHREO e W AT
ol = A2V =, 24748 AR By g
< YE = isoliquiritigenin, hqulrltlgemn gaFo] wof
S3 GRBAS Yl Ao 23 et

FSfl
oot oy

Z FEE o dotAlH
3}7] 93} challenge
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Fig. 1. Changes in the viable count of mycota by type of antimicrobial agent added to cream.
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: control cream containing 0.20% methyl paraben,

—#—: sample cream containing 0.20% ethyl acetate fraction of G uralensis (Korea) extract, === sample cream containing 0.20%

ethyl acetate fraction of G uralensis (China) extract).
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