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ABSTRACT

In order to examine the functionality, quality evaluation and standardization of bioactive materials of licorice (Glycyrrhiza
uralensis), hot-water and ethanol extracts were prepared from licorices cultivated in different countries (Jecheon, China and
Uzbekistan) and their immunostimulating activities were compared each other. In macrophages stimulating activity in Raw 264.7
cell line, hot-water extract of Jecheon-licorice (KJ-HW) potently stimulated the production of macrophages activation-related
cytokines such as TNF-a (3,982 pg/mL at 100 pg/mL) and IL-6 (920 pg/mL) from Raw 264.7 cell line more than China-licorice
(C-HW; 3,611 pg/mL and 361 pg/mL) as well as Uzbekistan-licorice (U-HW; 1,897 pg/mL and 189 pg/mL). Also, nitric oxide
production (16.4 uM) from macrophages stimulated by KJ-HW was higher than C-HW (10.3 pM) or U-HW (8.3 uM). However,
all the EtOH extracts did not show significant macrophages stimulating activity. In conclusion, Jecheon-licorice showed more
potent immunostimulating activity than China-licorice or Uzbekistan-licorice, suggesting the possibility of using licorice as

functional food materials.
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Table 1. Macrophages (Raw 264.7 cell line) viabilities
of solvent extracts from licorices -cultivated in
different countries

Macrophage viability (%)"

Extract Cultivar
20 pg/mL 100 pg/mL
Saline? - 100.0+3.4%
Jecheon (KJ) 122.2+15.8 130.123.17
E(tg)H China (C) 98.8+4.4 1153478
Uzbekistan (U)  111.0£8.4 112.9+1.7"
Jecheon (KJ) 145.3+1.3™ 209.4+13.8"
H‘(’tHV\;?)ter China (C) 161.6+3.9" 190.2+11.0"
Uzbekistan (U)  152.4+14.6 180.3£6.8"
LPS” - 193.1+5.8"

! Only saline without sample.

? Viability (%) = (sample macrophages/saline macrophages) x 100.

% Results are presented as meantstandard deviation of four inde-
pendent experiments.

» " p<0.05; significant difference between the saline and each
sample.

% Lipopolysaccharide (1 pg/mL) from Escherichia coli.
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Figure 1. Nitric oxide (NO) productions from

macrophages (Raw 264.7 cell line) stimulated by
solvent extracts from licorices cultivated in different
countries. W; saline control, [, 20 ¢g/mL, [; 100
pg/mL, LPS (1 pg/ml); lipopolysaccharide from
Escherichia coli. Results are presented as meanz
standard deviation of four independent experiments.
" p<0.05; significant difference between the saline
and each sample.
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FAF==Y A5ole 7 &2 KI-EZF 100 pg/mLoll Al
208 pg/mL FFELOE saline 2T HT= HhOU, 545
S=RT fFolHo g dA 2 TNF-o AibsS HERRL
ok TNF-oi= 2438 thA Aol ofsf EHlE o] A
£ A3t Ta7 Aol ETRRICZA P A2 At
o

FESAL FF A4 L vold 2z BAS s B

IE3

5000 +

4000 -

3000 +

TNF-a (pg/mL)

2000 +

1000 -

p [
Saline KJ-E C-E
EtOH extract Hot-water extract

U-E KJ-HW C-HW U-HW LPS

Figure 2. Tumor necrosis factor (TNF)-e produc-
tions from macrophages (Raw 264.7 cell line) sti-
mulated by solvent extracts from licorices cultivated
in different countries. W; saline control, [; 20 pg/mL,
; 100 pg/mL, LPS (1 pg/mLl); lipopolysaccharide
from E. coli. Results are presented as meandstandard
deviation of four independent experiments. =~ p<0.05;
significant difference between the saline and each
sample.
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Figure 3. Interleukin (IL)-6 productions from macro-
phages (Raw 264.7 cell line) stimulated by solvent
extracts from licorices cultivated in different countries.
W; saline control, [J; 20 #g/mL, B, 100 zg/mL, LPS (1
png/mL); lipopolysaccharide from E. coli. Results are
presented as meanzstandard deviation of four inde-
pendent experiments. =~ p<0.05; significant difference
between the saline and each sample.
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Figure 4. Interleukin (IL)-12 productions from ma-
crophages (Raw 264.7 cell line) stimulated by solvent
extracts from licorices cultivated in different coun-
tries. W; saline control, [; 20 xg/mL, I, 100 xg/mL,
LPS (1 pg/ml); lipopolysaccharide from £ coli
Results are presented as meanzstandard deviation of
four independent experiments. = p<0.05; significant
difference between the saline and each sample.
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