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Analysis of Liquiritigenin, an Aglycone of Liquiritin in Licorice by
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Abstract — Licorice(Glycyrrhizae Radix et Rhizoma) is recorded as the root of Glycyrrhiza uralensis Fischer or Glycyrrhiza
glabra Linné or Glycyrrhiza inflata Bat.(Leguminosae) in Korean Pharmacopoeia 9™ edition (KP9) and Chinese Pharmacopoeia
2005(CP2005), Glycyrrhiza uralensis Fischer or Glycyrrhiza glabra Linné in Japanese Pharmacopoeia 2005(JP2005). It is
established the content standard of Glycyrrhizin 2.5 % and liquiritin 1% in KP9 and CP2005. But, according to the reports,
all Licorice species were not sufficient for content standard of liquiritin 1.0% for licorice in KP9 and CP2005. It shows different
content of liquiritin among G uralensis, G. glabra and G. inflata. Also, it was reported liquiritin, liquiritin apioside are trans-
formed into liquiritigenin by human internal flora. Therefore, we have studied for the pre-treatment condition and analytical
method of liquiritigenin; It was good efficinet in 2M HCI reflux(1 hr) for hydrolysis and in methylene chloride for solvent frac-
tionation. And 1% acetic acid in DW(A) and acetonitrile(B) with gradient condition as a mobile phase was most effective in
HPLC analytical condition. According to these experimental methods, we have anlayzed content of liquiritigenin about 77 Lic-
orice sample. In this research, it was also examined the content of liquiritin and liquiritigenin for Glycyrrhizae Radix related
growing area. According to the results, we suggested the content standard of glycyrrhizin more than 2.5%, liquiritigenin more
than 0.7%(after hydrolysis) of licorice.
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Liquiritigenin (LG): R-H
Liquiritin (LQ): R- f-D-Glu
Liquiritin apioside (LA): R-f-D-Glu®~" -B-D-Api
Fig, 1. Structures of Liquiritigenin, Liquiritin, Liquiritin apioside
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MS chromatogram (negative mode)
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Fig. 2. LC-MS Chromatograms of Extract of Glycyrrhiza Radix, Extract of Glycyrrhiza Radix Hydrolysed, Liquiritin, Liquiritin
Hydrolysed, Liquiritigenin

Table 1. Condition of Hydrolysis(each acid, concentration of acid and extraction time)

= . A BT RT Liquiritigenin Liquiritigenin Liquiritigenin
T (mol/L) Peak Area 5% (mg/ml) (%)

IM 12.965 7799.10742 0.354324499 0.885811248

#RFE M 12.934 9779.67383 0.444304437 1.110761093

3M 12.949 8790.58203 0.399368396 0.998421489

2hr M 12.719 9517.81055 0.432407617 1.081019044

AFFE M 12.933 9434.10547 0.428604777 1.071511943

3M 12.878 7432.12158 0.337651813 0.844129532

3hr M 12.796 9468.70117 0.430176509 1.075441272

FHFE M 12.934 8157.81396 0.370621046 0.926352614

3M 12.73 7496.8501 0.340592521 0.851481303

At 1 hr M 12.747 7053.3584 0.320444065 0.801110162

FEd  ARFE M 12.918 8495.08496 0.385943745 0.964859363
3M 12.648 8737.49023 0.39695656 0.9923914

2 hr M 12.9 9541.8547 0.433499977 1.083749943

AFFE M 12.893 9641.58691 0.438030953 1.095077382

3M 12.903 8023.35742 0.364512495 0.911281236

hr M 12.888 9583.03418 0.435370819 1.088427049

e M 12.707 9144.73828 0.415458416 1.038646039

3M 12.877 7478.5957 0.339763198 0.849407995




312
Liquiritigenin
13
1 ¥= SE-D5x-0.010 o
R*=0.998

== Liguiritiganin

e

o
-

a T T 1

HE (Liquirtigenin]

o 5000 10000 15000 20000 25000
Fig. 3. Calibration Curve of Liquiritigenin Standard.

ool TE22WE 100 mLE 7}t 40°C 3057+ $F
FFEe o FE98 & “%PUMOH of Eliiiﬂﬂﬂ
23] RS TSR EvEsS

< 2mLol| Ho] AAHo = 33T}

DAL A, SIgeET0, 100 Retrod (GUVALIOSAL 2 00

000 Liquiritigenin

Kor. J. Pharmacogn.

e JAYEAY FF2F F 10medll 70% eSS
o] 100 mLE 3} Mo =2 sl T).
BMZH - olFA oM EUEZ(A), 0.5 % FAHE
27182E Sl A 71e718E e v 2
th 0 A : B =75:25, 201'?—A'B=75'25 305 A
B =65:35 45+ A:B=75:25 9% 1.0 mLAS
2 39eH, AE9EL 276 nm= 5] g—ds}gau}_
SEDLEE -7 FAEE o8ste] 2 A 77
Zoll sl 2jF2d, SF=EAY FF 24 B 7R
5 ZFEAY 3 EUHPE AT dF BUE
g A3, € 0~3.55%, SFAEAY 0~1.84%, 71+
8 & 21 FAZEAY 0.58~1.73%2) TFS BT} 18
, A8 digkebd oA o] 7S EFEE 1.0% ©
o7 J|FEE =3 2éle AAV) 36401 ATHEA
£ 47%) Wb, 229 faAEe gFgeAde 7
7Rl E Bl AEeller, BE xdA 2lFeE

~—

Bz ox L ML

T T T T
o -] o 15 m

Fig. 4. HPLC Chromatogram for Extract of Glycyrrhiza Radix.

T T T T
26 =0 35 a0 o

Supelco Column

Xterra Column )

Shm_laz Column

TME Column

Fig. 5. HPLC Chromatogram of Each Column (Roubstness)



Vol. 40, No. 4, 2009 313

Table II. Content of Liquiritin, Liquiritigenin, Liquiritigenin Hydrolysed for Glycyrrhiza Radix

Hs LAHA LQ(%) LT(%) LQ-H(%) W= HAA] LT(%) LQ(%) LQ-H(%)

1 W5 0.04 1.33 0.91 40 k) - 1.84 1.46
2 Z 0.03 1.46 1.17 41 nEa) 0.00 2.60 1.35
3 e 0.02 2.03 1.12 42 zz 0.83 0.01 0.98
4 B 0.13 3.55 1.73 43 A7) 0.98 0.07 0.97
5 A7} 0.16 2.59 1.50 44 kSl 0.98 0.10 0.75
6 7ree 0.04 1.69 0.92 45 Za 0.09 - 0.86
7 Za 0.02 1.05 0.79 46 olx 0.77 0.02 0.71
8 Za 0.01 261 1.44 47 © =) 0.15 - 0.79
9 W5 0.02 1.36 111 48 - 0.90 0.09 0.65
10 - 0.02 1.57 1.12 49 zz 0.15 0.01 0.76
1 e 0.02 1.75 1.04 50 Ok 1.00 0.02 0.69
12 Za 0.02 1.71 0.99 51 =A%) 0.45 0.01 0.63
13 st 0.06 1.09 0.53 52 Za 0.52 0.01 0.69
14 Z 0.02 1.82 0.96 53 z= 0.99 0.01 0.90
15 Za 0.03 2.27 1.01 54 zz 0.81 0.01 0.68
16 e 0.02 2.07 1.12 55 zz 0.96 0.02 0.89
17 e 0.03 3.18 1.39 56 zz 0.55 0.01 0.58
18 o 0.01 1.15 0.98 57 Za 0.15 - 0.91
19 Za 0.02 129 0.95 58 Za 0.92 - 0.78
20 - 0.05 2.09 111 59 OFA 0.70 0.02 0.81
21 e 0.00 1.04 0.72 60 - - - 0.48
2 © =) 0.03 1.63 1.25 61 - 0.20 - 0.85
23 © =) 0.01 1.38 1.05 62 A7 0.16 - 0.68
24 © = 0.03 220 1.36 63 © = 0.12 - 0.81
25 SES 0.00 121 0.71 64 © = 0.06 - 0.65
26 e 0.00 1.58 1.07 65 - 0.72 0.02 1.00
27 27} 0.01 1.08 0.71 66 - 0.59 0.02 0.67
28 AZR(E) 0.10 1.09 0.72 67  Z=ojolr|o} 0.03 - 0.67
29 5 0.02 271 1.30 68 - 0.09 - 1.05
30 e 0.02 241 1.36 69 - 0.17 - 1.03
31 ) 0.02 1.55 0.88 70 - 0.10 - 0.90
32 - 0.02 3.02 1.33 71 - 0.1 - 125
33 - 0.03 2.28 1.21 72 - 0.13 - 0.78
34 27} 0.01 121 0.75 73 olxlZwlol@  0.06 - 0.58
35 Zoolo} - - 0.67 74 o = 0.15 - 1.01
36 - 0.00 1.70 0.97 75 oA Zulold  0.04 - 0.85
37 - 0.00 1.60 0.91 76 Z= A7} 0.72 - 111
38 - 0.00 226 0.80 77 zz 0.25 - 1.06
39 E 0.00 1.47 0.91

% LQ=Liquiritigenin, LT=Liquiritin, LQ-H=Liquiritigenin after Glycyrrhiza Radix hydrolysed
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