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Abstract: In this work, licorice extracts were prepared using various extraction conditions such as extraction solvent,
temperature, and time from Glycyrrhiza uralensis (G. uralensis) produced in Korea and China and Glycyrrhiza glabra
(G. glabra) in Uzbekistan. The optimum extraction condition was selected from the extraction yields and antioxidative
activities of extracts. Korea licorice extracts showed the highest free radical (1,1-diphenyl-2-picrylhydrazyl, DPPH) scav-
enging activity (46.05%) under the extraction condition of 85% ethanol at 60 “C for 6 hours. The prominent ROS
(reactive oxygen species) scavenging activity using luminol-dependent chemiluminescence assay and the cellular pro-
tective effect against '0, induced cellular membrane damage were also shown from the extracts obtained from the same
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condition. Especially, Korea G. uralensis extracts exhibited the higher prominent protective effect (7 so = 116.4 min)

than (+)- @ -tocopherol ( 750 = 28.5 min) and the extraction yield of Korea licorice extract was 18.75%, which is 1.2

times and 2.5 times higher than that of Uzbekistan and China, respectively. These results indicate that the extraction

condition of 85% ethanol at 60 C for 6 hours is optimal to prepare licorice extracts, which can be applicable as anti-

oxidative cosmetic materials.

Keywords: Glycyrrhiza uralensis, Glycyrrhiza glabra, DPPH assay, luminol chemiluminescence assay, cellular protective effect
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luminol3} EDTA, A&7 F838 AFoA FSAA=
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= 261
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Table 1. Conditional Extracts of Licorices (Various Countries, Time, Temperature, and Solvent)

Extraction Condition

Group  Sample

Country Extraction time (h) Extraction temperature (C) Extraction solvent
1 Korea
A 2 Uzbekistan 6
3 China
40
1 Korea
B 2 Uzbekistan 12
3 China 30%
1 Korea EtOH
C 2 Uzbekistan 6
3 China
60
1 Korea
D 2 Uzbekistan 12
3 China
1 Korea
E 2 Uzbekistan 6
3 China
40
1 Korea
F 2 Uzbekistan 12
3 China 85%
1 Korea EtOH
G 2 Uzbekistan 6
3 China
60
1 Korea
H 2 Uzbekistan 12
3 China

7}8t & 2.5 mM EDTA 40 uL, 5 mM FeCls - 61,0 10 (Control 2] cpm — Sample2] cpm)

aL, 35 mM 1 80 uLE W3 AL F S min F Inhibition (%)= <G tror®] cpm ~ Blank®] cpm) < 10
B} A AT 1 & Fenton HHE2 Y2717 93l 150

mM H,O, 40 yuLE 231 25 min 5<% 33 A& 2.4. PhotohemolysisHg 0|25t MZES &1} £H
ZH3Ath. EzT(control)S FEE X SFHFE

A7Vt A, A1 (blank)S FeCls - 6H,02F H,0, ™ 241, MEF SiE Hx

Al SHTE AU @444 AAEE L T A= A7 42l Y 3o 2RE A3
2o o3f 3}8} W3go] A71E AT A8l E(%) 31, SA] heparin©] H71E Al €tk 3,000 rpm
2 ®7)3k9ch S & 5 min ¢ AR 9t RS EEst
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o] 21t AT & F 247]0] FEE FHE AT
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A THTable 2).

Dry Fxtract (g)

Yield (%) = Raw Material (g)

F2 208 FxFEe FE FEL 560NEN
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Table 2. Yields Obtained from Extraction Conditions

A -

-2 - e

o] 3]

SER

L

=] ]
- et - A

o] .

170

3zg . uxs -

Sample Extraction condition Raw material (g) Solvent (g)  Extract (g) Dry Extract (g) Yield (%)
A-1 Korea, 30% EtOH, 40 C, 6 h 600 12,000 11,047 93.00 15.50%
A-2 Uzbekistan, 30% EtOH, 40 C, 6 h 600 12,000 11,448 108.39 18.07%
A-3 China, 30% FEtOH, 40 C, 6 h 600 12,000 11,113 103.19 17.20%
B-1 Korea, 30% EtOH, 40 C, 12 h 600 12,000 11,261 119.11 19.85%
B-2 Uzbekistan, 30% EtOH, 40 C, 12 h 600 12,000 11,252 104.01 17.34%
B-3 China, 30% EtOH, 40 C, 12 h 600 12,000 10,926 106.67 17.78%
C-1 Korea, 30% EtOH, 60 C, 6 h 600 12,000 11,239 82.00 13.67%
C-2 Uzbekistan, 30% EtOH, 60 C, 6 h 600 12,000 11,294 131.67 21.95%
C-3 China, 30% EtOH, 60 C, 6 h 600 12,000 10,984 77.37 12.90%
D-1 Korea, 30% EtOH, 60 C, 12 h 600 12,000 11,137 55.00 9.17%
D-2 Uzbekistan, 30% EtOH, 60 C, 12 h 600 12,000 11,119 64.04 10.67%
D-3 China, 30% EtOH, 60 C, 12 h 600 12,000 10,936 115.80 19.30%
E-1 Korea, 85% EtOH, 40 C, 6 h 600 12,000 11,717 69.00 11.50%
E-2 Uzbekistan, 85% EtOH, 40 C, 6 h 600 12,000 11,624 80.00 13.33%
E-3 China, 85% EtOH, 40 C, 6 h 600 12,000 11,652 34.00 5.67%
F-1 Korea, 85% EtOH, 40 C, 12 h 600 12,000 11,359 72.00 12.00%
F-2 Uzbekistan, 85% EtOH, 40 C, 12 h 600 12,000 11,577 44.50 7.42%
F-3 China, 85% EtOH, 40 C, 12 h 300 6,000 5,717 41.50 13.83%
G-1 Korea, 85% EtOH, 60 C, 6 h 600 12,000 11,311 112.50 18.75%
G-2 Uzbekistan, 85% EtOH, 60 C, 6 h 600 12,000 11,438 95.50 15.92%
G-3 China, 85% EtOH, 60 C, 6 h 600 12,000 11,439 45.00 7.50%
H-1 Korea, 85% EtOH, 60 C, 12 h 600 12,000 11,265 114.00 19.00%
H-2 Uzbekistan, 85% EtOH, 60 C, 12 h 600 12,000 11,328 46.50 7.75%
H-3 China, 85% EtOH, 60 C, 12 h 300 6,000 5,595 27.00 9.00%

U3t F=21 100 pygmLollA FE220E H2FE2= ofghe &ujo 257} =360 C), FEAIZF0] vl
o] 7 Stz AAEE S vt I A3E e A BETE6 h) 578 2AGHFE 24 6=
WA Th(Figure 1). 85% AN&h-e& FEE(E, F, G, HT)] e & A& g0 o+ It 27|28 =

30% ollghS FEE(A, B, C, DH)EUE Aukzloz o] 3% 85% oNere FETol A 40 C FET2 E-2,

free radical &2AZAdo] @A o =4 Yebgth g F-27} 242} 37.32%, 44.44%°] A2ASAS YER I,
7z AL, 85% & FE2Z700A 6 h FE2T2 60 C FZTU G-2, H-2= 2+ 26.93%, 72.34% 471
E-1, G-1°] Z}Z} 41.84%, 46.05%2] St0Z AAEA g4e Uedlth ol& Bl M8 xe
(%)S YERA B 12 h $EF3(F-1, H-)olAE 242 85% offetE FEwoll tisty 22 2E=x1dstlA

eI, 9le] A-fet

BE Fa) § Pt 85%

19.38%, 38.54%°] 2AE4&
Uz 27243(%) ¥l
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Radical scavenging activity(%)

" Korea M Uzbekistan B China H Sample (100 yg/mL)

Group A (30% EtOH. 40T, 6h)  GroupB (30% EtOH. 40T, 12h) GroupE (85%EtOH. 40T, 6h) GrounF (85% EtOH, 40T, 12h)

Group C (30% EtQH, 60C, 8h)  GroupD (30% EtOH, 60T, 12h)

Figure 1. Free radical scavenging activities of extracts of G. wralensis (from Korea and China), G. glabra (from Uzbekistan)
and reference.

Group G (85% EtOH, 60°C. 6n) GroupH (85% EtOH, 60°C. 12h)

Reference (*); (+)- @ -tocopherol (radical scavenging activity = 56 + 1.1%)

100 -1A l'--lr'l B |'-|=-'| c |'-”-'| D |--”--| E |--”--| E |--”--| G |--”--| H |--=
—_ 1
- h il 1 1 I 1 1 1
< i il i i il i i i
1 I _
2 & h ] I 1 m 1 i 1
— i n i (1} i 1 1z 1
> ] il 1 1 i 1 1 1
= ] il 1 1 i 1 1 1
S 60 1 il il 1 1 i 1 1 1
& 1 il 1 & s 1 1 1
o u i 1 1 i 1 1 1
= i i i i i i i i
= 1
o 40 h i i i I 1 1 1
S H] i i 1 i 1 1 1
5 i i 1 1 i 1 1 1
vl i n i i i 1 11 1
g 201 ] il 1 1 i 1 1 1
=t ] il 1 1 i 1 1 1
4 s il = 1 1 i 1 1 1
2 H] i 1 1 i 1 1 1
0 u 1] i i I 1 1 1
_______ | Epeypespempen | puspyspesypen | Repeuspeyspespen | espesyepespuayn, | pespusyspespgen | ey | ey |
A-1 A-2 A-3 B-1B-2B-3C-1C-2C-3D-1D-2D-3 E-1 E-2 E-3 F-1 F-2 F-3 G-1 G-2 G-3 H-1H-2H-3 *
| Korez M Uzbekistan M Ching | Sample (10 ug/mL)

Group E (85% EtOH, 40C, 6h)  GroupF (85% EtOH. 40T, 12h)

Group G (85% E10H, 60, 6h) GroupH (85% EtOH, 60T, 12h)

Figure 2. Reactive oxygen species scavenging activities of extracts of G. wralensis (from Korea and China), G. glabra (from
Uzbekistan) and reference.
Reference(*); L-ascorbic acid (ROS scavenging activity = 75 + 1.2%)
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Table 3. Cellular Protective Effects of Extracts from G wralensis (from Korea and China) and G. glabra (from Uzbekistan) and
Reference on the Rose-bengal Sensitized Photohemolysis of Human Erythrocytes
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