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Abstract

The ethyl acetate fraction from ethanol extract of Glycyrrhiza uralensis FISCH showed growth inhibition on 5
strains of Listeria monocytogenes (ATCC 19111, 19112, 19113, 19114 and 15313) at 50~100 ppm. By silica
gel column chromatography twice, antimicrobial active compound G-4-4 was isolated from ethyl acetate frac-
tion of Glycyrrhiza uralensis FISCH. The G-4-4 fraction showed growth inhibition at 10~50 ppm and con-
firmed bactericidal effect at S0 and 100 ppm on 5 strains of Listeria monocytogenes. Staphylococcus aureus
KFCC 11764 was inhibited at 30~50 ppm of G-4-4 but Escherichia coli ATCC 25922 was not inhibited at
100 ppm. The antimicrobial active substance G-4-4 was identified as liquiritigenin, a kind of flavanone com-

pound, by IR, MS, 'H-NMR and “C-NMR.
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Silica gel column chromatography®?

Az g FE2EE ¢ Y3l gF A4S
gelgt A3} oHolHelo) E 2¥Fo] g A}
F&o] Fol 3 FYE A ¥ AL FEE
oAdelAele] EE AA 3] odelMHo]E ¥ E
£ d3 o)2HE] A EAE B3t olHoh
Hlo]| E B3 E(20 g)&- silica gel (700 g, 70~230 mesh,
Merck)o] S22 ¥ 2 : deb-g (30: N A, A=
column (5.5%x57 cm)ol| 4] oilgh2- v] & wA|H oz
Z7}A)7)1=(30:1—2:1, v/v) step-wise SEFHOZ
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43} $80] 5% Gash G112 3] BT BHE
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1~G-4-7y& A3 o] FollA o A3r} 9lem A
Az} go] & G442 F2E SA3H B
G112 gy oA SREEXE M5 E (15:3:1,
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2P 4e]5E52 TLC Aol HHAZ F UV
(254 nm, 365 nm)] {7 FAH FAH(15~20%) LAY
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Table 1. List of strains and media used for antimicrob ial expriment

Microorganism tested Media used Incubation temperature(°C)
Listeria monocytogenes ATCC19111
Listeria monocytogenes ATCC19112
Listeria monocytogenes ATCC19113 Tryptic soy broth & agar (Difco) 30
Listeria monocytogenes ATCC19114
Listeria monocytogenes ATCC15313
Escherichia coli ATCC 25922 . . . 35
Staphylococcus aureus KFCC 11764 Tryptic soy broth & nutrient agar (Difco) 35
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2 75% & FEE0] A7 Foll 93 Ay A
o} & Fo) 4 (50<MIC<100) H7844L vieho]
ol #7] &vlE oA Ry} F Ao 2YEL
50, 100 2 300 ppm F2 & v Ao} H7}3}d L. mo-
nocytogenes 5 w55 vk )zt 1 A3} Table 29|
vehd vie} o] F22¥F F3EL 50~300 ppm
FENA, ol dotAElo]E 2 E-L 50~100 ppm 5
TAA FHAA A3E Rgo} ¥ue RIYBL
300 ppm FEA M E FA A A7} A3 vehz]
sttt S22IE3 cdoAdlelE B3 L
monocytogenes STl Wyt A FAGA Fx
(minimum inhibitory concentration : ppm}= A}t 4=
Foldd ot clldotAlo] & 28 E-2] 50| Fo} o]
e B4 20¢ Relssick

Y 230 MM HojZ HEse &L}

Zx oldoldEo]|E EEES silica gel column
chromatographydle] Q& B B-& L. monocytogenes
ATCC 19111 chste] o 84E A A
(Table 3) F& G4, G-5, G-6, G-8 T G-110] 7}5+ &
A& B o] FlA G-42} G-110] Zzkale) o
@ 583 B A2 45 £ Aol B4 2
A& ¥alstzat t}A| silica gel column chromato-
graphy® A A5k} Table 4oll4) Lhebdl wis} o]
0¥ GaolH P& 2YEF G447} 3|5k 034
g2 2% el Wi 5-go] 71 3 TLC Aol
A A9 ¢ BAF D& ez od A3
Sl g g7 ZAE sty 25 T}
th =3 Z22 X 55 ob-&9] vot 6:15% 4:19] o
AelA 825 o] G4o vla] FAo] w2 BA
8 G114 Q& AYEEL L. monocytogenes
ATCC 19111l t3)4] 50 ppm FEolj & ZAljz

E7E A dehba) e nz G119 37 e
G 2R Eche o8] B4 B¢ Aol 9% AY

Table 3. Growth inhibition at 50 ppm of the fraction
obtained after column chromatography of ethyl acetate
fraction of Glycyrrhiza uralensis FISCH ethanol extract
on L. monocytogenes ATCC 19111

Fraction Elution solvent Antimicrobial  Yield”

(CHCI, : MeOH) activity (%)

G-1 30:1 2 0.05

G-2 30:1 +2 0.05

G-3 30:1 +49 0.45
15:1

G4 15:1 +++7 0.35
10:1

G-5 10:1 +++ 0.18

G-6 10:1 +++ 0.09

G-7 10:1 + 0.07
8:1

G-8 8:1 +4+ 0.11

G-9 8:1 + 0.02

G-10 8:1 + 0.08
6:1

G-11 6:1 +++ 0.79
4:1

G-12 4:1 - 0.34
31

G-13 3:1 - 0.61
2:1

Y See footnote on Table 2,?-:no inhibition,
? +:weak inhibition, ® ++ : strong inhibition,
44+ very strong inhibition

Table 2. Minimum inhibitory concentration of ethanol extract and solvent fraction of Glycyrrhiza uralensis FISCH.

MIC (ppm)

Yield® (%)

L. monocytogenes

EtOH extract CHCI; fraction EtOAc fraction BuOH fraction CHCI; fration FEtQAc fraction
ATCC 19111 50<M,,<100 M<50 M<50 300<M
ATCC 19112 50<M<100 M<50 M<50 300<M
ATCC 19113 50<M<100 50<M<100 M<50 300<M 5.72 6.56
ATCC 19114 50<M<100 100<M<300 50<M<100 300<M
ATCC 15313 50<M<100 M<50 50<M<100 300<M

"Minimum inhibitory concentration (ppm)
PFraction weight (g)/dried plant (g)x 100
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Table 4. Growth inhibition at 50 ppm of the fraction
obtained after column chromatography of G-4 isolated
from ethyl acetate fraction of Glycyrrhiza uralensis
FISCH ethanol extract on L. monocytogenes ATCC 19111

Antimicrobial  Yield"

Elution solvent

Fraction 1 vane : EtOAc: BuOH) activity (%)
G-4-1 15:3:0.5 +++7 0.04
G-4-2 15:3:0.5 +++ 0.03
G4-3 15:3:0.5 44+ 0.05
G-4-4 10:3:0.5 44+ 0.11
G-4-5 10:3:0.5 4+ 0.02
G-4-6 10:3:0.5 +++ 0.04
G4-7 10:3:0.5, MeOH 2 0.14

See footnote on Table 2
23See footnote on Table 3
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Fig. 1. Thin layer chromatogram of fraction of G-4 iso-
lated from ethyl acetate fraction of Glycyrrhiza uralensis
FISCH ethanol extract (Hexane:EtOAc:BuOH=8:3:
0.5).
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Ao} Aol = £ 2N £ 24 29 G-
4-4% 10-100 ppm 5202 Arlsted Qo) A=
o4& wjefA 2l Asb= Fig. 29 7). L. monocyto-
genes ATCC 19111 ¥ 191132 G-4-47} 10 ppm 7}
=& o 24 A2 WA 36 AZE FAlo] SHH A
t}r} ol Felle FA3] 54 He AE FFE 5 Ul
o0} 50 ppm A7FFE WAL W EFEA 27}
7] enz Fug 24 JARH ek, ol
9} & &F FEI= L. monocytogenes ATCC 19112,
ATCC 19114 = ATCC 153132] v} Fellx Ui
B2 84 ZE G-4-42] L. monocytogenesoll W&t
22 ZAlA FEE 10~50 ppm $FYE & 5 3

e}, $ S, aureus KFCC 11764% G-4-47} 30 ppm
AL A% 20 A% A E 2 BHE B
olehrh ol Follis 2T ek TP 2 Fo] 2415

50 % 100 ppm #H7} =51S W F5A 0] 3] o
A= .o w, E. coli ATCC 25922¢] 7-¢ G-4-47} 100
ppm A7} =g vz dz¢e} vlarR 2 go] &
Alsle 2 st A3} A Jehdx) dgll

A ¥ZA]Q) sodium benzoate?} potassium sorbate
2] L. monocytogenesol] i3t A FA|gA =7}
500 ppm o]Abe| =" 33} Artesmisa <4 2] F-ol| 4]
22]3t flavone 3}3HE?, TEF A& By &
&} horminone®™ X Amica & o)A EB|3 4%2]
sesqiterpenoid 5-192] . aureus<} E. colioll & H 4
ZA] oA %7} 100~800 ppm o]+ 2 viepyt A=)
o vlmaed ¥ o 2ol Rl 9T B4 A¥
G-4-4= A JAZA o] 48 4 e T8’ 71
7} 9lciar Azt = vlolr.
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L. monocytogenes®] ZA19AE 3 84 4¥-3
G-4-49] H A7} 10<MIC<50 7|2¢] 4] 9 &
&8 galstg ot AAujopodA &
gre] &3e 749 FANE FAE 5 et A
243 FAAEE e = glou g o5 Kk
3l 4 AY #57E HER iAo A2 F2E G-
4-4% 50 2 100 ppm iel?}%}o:l 72 Az} F-qk vioFata
A 24 A1ZF AL R AFFE A At &
£ Aok 2] HF 'ﬂ"r“’ﬂ w2, g5l u&
alo]d-& glon} Al Fao] W3E Adsndg
(Fig. 3), viof 24 A7 F 27] HE Fo) v sl
£ o i 23TE 77} 10~10° CFU/mL 713 i
o HelFE 10°~10° CFU/mL AX #4571 7343k
t}. o] & wokA|7t Fotells &= 10° CFU/mL A
X F57b Aasg a e Feluet d5rh A
(ATCC 19112), Z7}31HLHATCC 19113 % 19114) =
3 Fo] Wiz} viehlR] gk ATCC 19111).

o]A}e] AmZ Wol G-4-4% 50 Y 100 ppm =
A] L. monocytogenesol] 3t Aatg-0] A=Y, &
3] 100 ppm M7}l A ATCC 1911273 % 27) F4
7} 4x10° CFU/mLe)3 33 @47} 1.7x10° CFU/
mLe & #47} 10° CFU/mL, 7tA-8)od AbFE 7} 7}
g v 27] HF £F(5.7x10° CFU/MmL,
3.5% 10° CFU/mL)s] -§-AHgF ATCC 19113 2 19114&
wje} 3 F47} 27) 83k 10° CFU/mL 734 %2
2A AL 38 o ¢ Udeh =3 A28 G4-
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Fig. 2. Growth inhibition by G-4-4 isolated from ethyl acetate fraction of Glycyrrhiza uralensis FISCH ethanol ex-
tract on several strains of bacteria, O—<: control, O—O: 10 ppm, [3—{1: 30 ppm, A—A: 50 ppm, +—+: 100 ppm

42 50 ppm H7}3}o] ATCC 19114% ujof A& o
Tt gzte] g Rolchrt FriEle HE I
7} 27 AE A Fbske S 2 5 sledl
olejzte] A4 oA Fo] 47} Fasirt St
e AP FF daHe Aaist 2 494 &
F=2 F23b7) YelA B 22y gy =3
o] 48 AR Hr}

M 2 g 2 FH®

Zxexe 2% G4-4 & FELZ TLC Aol
A] gAE kA A o] £ RS b glet. IR spec-
trum (Fig. 4)oll4] 3433 em™®] broaddt F band 24
E] OH7|Z, 1748 cm'ol|4] C=0 Z3&, 1569, 1418,
1386 cm ol 4] FHo| FAFEY] EAE HU st

'H-NMR (Fig. 5y2 At#ix = 7.69 (1H, d, J=8.8 Hz,
H-5), 6.43 (1H, d, J=8.8, 2.2 Hz, H-6), 631 (1H, d, J=
2.2 Hz, H-8) signal 2%-€] 1,24 *3} benzene3te] &
A-E, 7.20 (1H, d, J=8.8 Hz, H-2'), 7.20 (1H, d, /=8.8
Hz, H-6)2] & 7§2] 49| coupling& F=-3}o] para
x5} benzene -5 &<13}9ls, 5.25 (1H, d, J=8.8
Hz, H-2)| 4] Ata7} Z3}1=] methine proton signal$-
glelsleia 2.94 (1H, d, J=17.0, 13.4 Hz, Ha-3), 2.65
(1H, d, 7=17.0, 3.0 Hz, Hb-3)*}|4] geminal coupling-&-
o] 231 $)+& methylene proton?] Z&HE it}
olAbel Aztg e A%he] 74, B9 44 Aol ]
371 E 7zt flavanone 3HHEYS 0 4= 9l
C-NMR (Fig. 5)2% €] 192 ppmol|*] ketone, 150~170
ppmell A Abx7} AFE benzene ¥4, 100~130 ppm
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Fig. 3. Bactericidal effect of G-4-4 isolated from ethyl acetate fraction of Glycyrrhiza uralensis FISCH ethanol extract
on L. monocytogenes. >—<>: control, &—O: 50 ppm, A—A: 100 ppm
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Fig. 4. IR spectrum of G-4-4 isolated from ethyl acetate fraction of Glycyrrhiza uralensis FISCH ethanol extract.
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Fig. 5. '"H-NMR and “C-NMR spectrum of G-4-4 iso-
lated from ethyl acetate fraction of Glycyrrhiza uralensis
FISCH ethanol extract (CD,0D).
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