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Content of Standard Ingredient for Breeding Glycyrrhiza uralensis
Fisch. ex DC. Cultivars Adapted to Korea’s Environment

Jae Wan Park'®, Dong Kyun Son>*, Jin Tae Jeong’, Kyung Ho Ma®, Sun Hee Woo® and Jeong Hoon Lee’’

ABSTRACT

Received: 2024 September 03 Background: Licorice is used in herbal medicine, food, medicines, tobacco, and functional health
1st Revised: 2024 September 26 foods. Although Korean cultivation has long been attempted the index component content does not
2nd Revised: 2024 November 05 qef the standards of the Korean Pharmacopoeia. Therefore, in this study, we analyzed the index
i;‘iﬁ‘g;?%iﬂﬁggﬁ& kr)e{;z component content of G uralensis to develop a licorice cultivar that meets the index component
’ content of the Korean Pharmacopoeia.

This is an open access article ~ Methods and Results: Eight accessions of G uralensis were grown under identical environmental
distributed under the terms of the  conditions. The index component content was analyzed using high-performance liquid chromatog-
Creative Commons Attribution  raphy based on the cultivation year. The glycyrrhizin content in the roots and rhizomes increased
Non-Commercial License (http:/  depending on the cultivation year. Through correlation analysis between glycyrrhizin and liquiriti-
creativecommons.org/licenses/  genin in the roots, positive correlations were confirmed for all first-, second-, and third-years cul-
g(y);‘céz 'rg/)mv‘::gzlpﬁg'ts dlijsr;:?;: 't(i:(t;d tures depending on the number of cultivation years.

o . " Conclusions : The results confirmed that the licorice component content was affected by the num-
and reproduction in any medium, . . . . L
provided the original work is properly ber of years of cultivation, and it was inferred 'Fhat enV1.ronmenta1 factors could affect licorice com-
cited. ponent content. GLY 13-05 was selected as a high-quality resource that could meet all the Standard
Ingredient of the Korean Pharmacopoeia.

@ @ @ Key Words: Glycyrrhiza uralensis Fisch. ex DC., Correlation Analysis, Glycyrrhizin, Licorice,

Liquiritigenin

M A 7} flavonoide] A2t = 7]efdtt} (Asl and Hosseinzadeh,
2008; Hayashi et al., 2009; Husain et al., 2021).

2% (Glycyrrhiza spp.y= 32 (Leguminosae)dll &3l= Tt} Axe= A AA 22 SF7F A, SYokAoke] e A
WA EoZ HESH FEIsh 549 T4 dA Me ¥ Z3 A Y] gl %S:iz‘sh AT} (Cetina et al., 2015).
xR o St} oldt YEltERe T fxg 76 I T SRR AMEEE YR (G walensis Fisch. ex
Me 8o Fis & Fe, 48 7 AEE wetk . DC)E s et %"TTJ T, W, gAlol Foll E X
CER e 2 B oS T ASEdlle A e S, B (G glabra L)s SO OF ME g-2H7] 2
AxzPl & Fjer) o

o colest JejA 5A3S o) vhdet 7] g HE271d 5 fFEAge] F= AT (Lim et al,
Fxol 83 5= = p, F9 ok A glycyrrhizin - 2012; Kim ef al., 2020). 3+ =S H|Eale] Fa) YB
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Tt

vk, 2F SOl AR o]8E
(Fukai et al., 2003). 32 Z2E
Au, MR T oHE 235 F=
al., 2015; Shin et al., 2020).

7z B9} BElET|de F2 glycyrhizin (glycyrrhizic acid)
38l triterpenoid saponin -3, liquiritin, liquiritingenin,
1=}

[e]

isoliquiritin, isoliquiritingenin? 7+ flavonoid Al%5-2] A& 5
o] &A%ttt 1 £ glycyrrhizing} liquiritigenin 2 £F< 7
Z9 NxAEoZ skl Ak (Kojoma et al., 2011; Ji
et al., 2016; Lee et al., 2023).

Glycyrthizin 7+ 74 <A, ', =1L, I 2
Hy gAaIrF Jdom™ (Yoshida er al, 2007; Jalilzadeh-
Amin et al, 2015; Chen et al, 2017; Zhang et al, 2017),
liquiritigenin> 7+ B35 24, 95, sl &3, 43} Ao
A oA, ), et kst el FEIIA T o
et o] =T (Junzo ef al, 2003; Kim et al., 2006;

e oo

oF 37

= ==
Pzl

Kim et al, 2008; Ruiting er al, 2009). HZole 4
224, A% 2 Ao] A, JFe] HE X8 IS siw

Hi FHo] 9l 5o A ase] 7HEe] kg
=83 HAAEZ F59}t (Meng and Lin, 2019; Yang ef al.,
2020).

22 (Glycyrrhiza LYNA A2
veteith t2w, -2uveke] A9
(KP12) ekt (Al 2 Felr=

=

12 7}
&
ks

UL

185
ghalzopa

o]
e

HEE

awmAaas =

% (G glabra L)), Z33% (G inflata Batalin)
(G korshinskyi Grig.)e] ¥ 9 ¥e&7|2A 02
FHE AAST AL A2 AR Ik (MFDS, 2024).
X = 715 9 oy 7EA] 3 gl g Qs 7z
7t A7) AR edol 1990t el o] AWlE Al
E=35P7] ARSI (Kim et al., 2020). Al 292 202003
T T2 FARE AM A=l lom, 2 9] s
Eo} A% AQolME AT A= = AR AR
AUTE FxO] FAAR] FAHEE A9 Ak 234 £

oo

>
R

=2

)
o B gl X rlo

!

W7

(20163014 163 & (2020)2Z 5 Ay
A3, AHEA-S 31 haolx 26 ha 2
At} (KOSIS, 2023).

SEAIRE, F2o] 7o) ik &H|RES] Bl FTtsle]
SR of e} A EE, AR, vl 5o FEE AH|7) &
e e AZ 0= (Kao ef dl, 2014) FHEE 7)Fo=
Aokero] Z¥zt oF 7%, 19% A S7 sttt (KOSIS, 2023).

U &H] A0 w2021 7)FEoR AH|EHE 7HR
TS oA oF 71 oA FEE Aibe] Ex|vt oje] oF
55 99 R 7RI} FUEI AT (MAFRA, 2022). o]
g FASF '], T2 HIES oY F7lelA ol %9
R FE oz 1% FES AMELE fHste] ol gk A

Ast7] 98l 7zl AR =7HEe] el ok A
83] Algsi Atk (RDA, 2020).
o wet =€)
AL2TRESE 71l M Azt 7hse = FH
A7Po] A=A (Lee et al, 2020), )AL
SRIE TR ol&dle AHR} B2 A&HoR
[skal Qo] = Aol A geb 4] el
FENdo] AlFst Axoltt
NS Q8] =9l FHE
2] glycyrrhizing} liquiritigenin
HE A et g =soEdol
(glycyrrhizin 2.5%, liquiritigenin 0.7%)
Adkslar, 7xe] S 8498 g A

sk

Aol oF 30%
)3 16% 71-}\—5-]_

-

o
=

I3

gl

3+

-

Alagx

o] Tz 2ME S5] 28l v

az

iz =%
o

TN AR

o S5k Ae

549 7% AR

1. A=

2 A7 AMgE TR AR 3 T
A2 JRAE (National Agrobiodiversity Center, RDA.
Joenju, Korea)ollA] #-REQUT} (Table 1). SHEE 43l

oo =z

- O

Table 1. Collection information of the G. uralensis Fisch. ex DC. samples used in this study.

No. Resource Collection site Accession number Specimen (Institute)
1 GLY13-02 China 903683 MPS005322 (KMRH")
2 GLY13-03 China 903685 MPS004531 (KMRH)
3 GLY13-04 Canada K000940 MPS005322 (KMRH)
4 GLY13-05 China K024694 MPS005329 (KMRH)
5 GLY13-06 Russia K045097 MPS005330 (KMRH)
6 CGLY13-07 China K160944 MPS005332 (KMRH)
7 GLY14-03 Mongolia K014454 MPS005338 (KMRH)
8 GLY14-07 China K205978 MPS005344 (KMRH)

KMRH; Korea Medicinal Resources Herbarium at the National Institute of Horticultural and Herbal Science, Rural Development Administration
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HRE - =50 - YTEY -

AR P D S2H Y AQAER] AFEANA A2
2 20174 49 &k, Té}}\]ﬂ—‘: d 119 o]—roﬂ 238519
th Al EAe] AH]ZES N @ PO : K,0 = 17 @ 11 : 14/10a
o] Hl &R AME-3] bh EJH1~ 2,000 kg/10a ek 71u1§ PAN:S
stalth. FHHE ARgste] AlRFE e & 20 70A 4 3
HHEo g BHX]O}“E]' AALEE= 40 cm x 35 cm 2 H]d T
sted 3 el AR AieiaL, 71el Ay 523184
ARl F3FATE (RDA, 2020).

[l

Eds

ox!

ot

2. AFHE 24

2.1. NE

Tekze] Yol YalErle] 2 AT AlFEE
YAZHE FR oz W YH7IaL = (bud)e] SRS &
= 5 HelE SN, AR AlRlEE HReA A

o= Wolurin po] EAlshks F91E FEEIIE TS
o (Fig. 1).
%o AFAEC glyeyrrhizing} liquiritigeninS tHEH=-

kA A 12 MNA 7 BAH Fso sw?'s}oiu} (MFDS,
2024). 7rx9] ¥eEE7|= el gy i 2d9AdA
Z PR gl £ Aol 1848094 35*@77}1194 s
ot 2dA 9 3dAe] HelEr]E Aol ARSIt

22. F& Y Fx
Glycyrrhizin®] F&2 7Ale 9 3 BHy dHo = wjx|d
Al@TNA AET 7 3 A el or ddkete] st

2 ANEE FA sk 100 mgoll 80% MeOH 10 mé <
A7k -, et d5o ' WEste] 15 % F¢ 3 3o 2A

%29 (Kodo Technical Research Co., Ltd., Gyeonggi-do,
Korea) &% 35}t

2L glycyrrhizin®] WA A3 =4
= 37 8ke] 100 mgoll 2 mol/ £ FAF (HCHE

Liquiritigenin®
8

(A)

rhizome

-~ oot

0RIS - M8l - OYE

20 me& FH7EsE &, 90TolA 1 AJE ERE 7FE ST el
A1 AIZE BRF Wkt & FEAS Bz 7]olA ]%"Vﬂ
Ho|E 20 m-g Wi 2 ¥ EI3aL, dEoHEHOESS B
o} 71} &= (Tokyo Rikakikai Co., Ltd., Tokyo, Japan)s}
Gtk e AREL Wk 20 ml o] A3 =o] o8 7
B9l H¥ (Safety line Co., Ltd., Suwon, Korea, PVDF,
0.22 ym= AF}ste] Al EH o2 AME-SIRAT

2.3. NiEdRo| aehay

Glycyrrhizin, liquiritigenin £4]2 YMC-PACK ODS-AM
COLUMN C18 (5 pm, 4.6 mm x 250 mm, Agilent Technologies,
Santa Clara, CA, USAYS 4&3t Agilent 1100series HPLC
system (Agilent Technologies, Santa Clara, CA, USAYS A}
&3t

Glycyrrhizin 242 918+ o572 &1 A [water : H,PO, =
99.6 : 0.4, (vv)]¢+ €"l B (acetontrlie)S AFE-3IAt). £ff

Table 2. HPLC condition for detecting glycyrrhizin and liquiritigenin
in this experiment.

Instrument Agilent 1260series HPLC system
Column YMC-PACK ODS-AM (250mm X 4.6mm, 5um)
Detecter UV at 254 1m (glycyrrhizin) and 276 nm (liquiritigenin)
ot s
Flow rate 1 md/min
Mobile  Solvent A Water containing 0.1% formic acid
phase Solvent B Acetonitrile containing 0.1% formic acid
Time(min) Solvent A(%) Solvent B(%)
Cradi (Initial) 95 5
corr%itlieonnts 30 9 >
40 0 100
50 0 100

(B)

Fig. 1. Distinction between the roots and rhizomes of licorice. (A) A comparison of the underground morphology of roots and

rhizomes. (B) An example of a bud on a rhizome.
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Uzix EZ |48 5t NEME B
Tl 271 BE 5% AAEe] 40 714 100%= 7 W5k

ZaL, 50 w7HA 100%=2 FAIgE § 5%= A & 5 27
AR (Table 2). AFIF-E-33 A g 254 nm =
I S 1 ml/min, 9 QE9 k= 40CE A4
SOT NEE A% AR FUNE AT 5 4l A 7]
3te] A8t} Liquiritigenin 412 13+ o] 35} 8ui <]
T 2702 glyeyrrhizin®] F& % Ao} e 20"
21880 0™ (Table 2) AFF-33 =719 54 342 276
mo 2 VAT FFE 1 ml/min, ZH ] 0E L= 40T
2 AgSlon AR AFE AR FU7IE AMSle] 247 5
# FgJst] Bt

glycyrrhizin,  liquiritigenin> ~ FLo}Alo] A 2
(Coresciences Co., Ltd., Seoul, Korea)ollx] F+3le] AL8-3}
Atk EFF AZXE 80% MeOHE 3|43lo] 625 wl/ml,
12.5 p/ml, 25 /ml, 50 s0/ml, 100 wb/ml GAEE EFF&
NS A AFAS At ZF ABoA 4
HPLC peakH4-g A 3] #7g2le] tigdste] 7t
& (gmlys sl o, 8-8 Alhtste] FEst (mg/100g)
5=

3L & 3L
EFEQ

1=
RLN

73

1o

~
H
Rl

4, SHEAM
7 2] SAS Enterprise Guide 7.1 (Statistical analysis
system, 2016, SAS Institute Inc., Cray, NC, USA)Z o]&

sof 7 Zge] Baw HEAAE AEhT, BARAS 5

A& 7ke] F9]&<Q] zFo]lE Duncan’s Multiple Range Test
(DMRT)E ©]-83t] 5%0] ol R HAS3IUAL (p < 0.05),
F#BA= Pearson®] X E/FFIAIS (Pearson’s correlation
coefficienty& ©]&3ld FoAd-& E718FH

A
=

1}
1. Glycyrrhizin, liquiritigenin 2430] 2 2 BAIE EH)t

28-S Hr1s7] $181] glyeyrrhizing liquiritigenin®] 3
&Y FEE 5 AR st FF S AAsach
I A3}, glyeyrrhizin®] AT R*E 0.9998Z 453k 24
A& YR, liquiritigenine A3A15= R¥7F 0.99992 <
33k A4S YERAITE (Table 3).

HPLCAIA 7z A9 glyeyrrhizin B liquiritigening 73
Z317] f1al e 2 /el =4S ARl HPLCO] diode
array detector2 &3S A3}, retention time®| glycyrrhizin
(2321 min), liquiritigenin (19.76 min) 21 -2 &1t} (Fig 2).

ul

Table 3. Calibration curve equations of glycyrrhizin and liquiritigenin
used in this experiment.

Sample Equation” R?
Glycyrrhizin y = 3.381x - 0.566 0.9998
Liquiritigenin ~ y = 16.039x — 4.480 0.9999

YEquation; y= peak area, x = concentration

A
mAU .
© Glycyrrhizin RT . 23.20mi
: 23.22min
50 HO.__O
HO,,
0 HO” 0
30 HO 0.0
20 Ho" “OH
OH
10 Chemical Formula: C4,Hs2016 “
, Molecular Weight: 822.94200 \__’_’_’/
‘ I
[ »*\I"F/\I
5 10 15 20 25 30 min
(B)
AU ] . o ege .
" Liquiritigenin

300
250 -
200

a”
o

Chemical Formula: C15H4,04
Molecular Weight: 256.26

HO\©1:J o

150

100 o

RT : 19.81min

S,

T
20 25 30 min

Fig. 2. HPLC chromatogram of standard ingredients. The chromatograms and chemical structures of the standard ingredients,
glycyrrhizin and liquiritigenin, are presented. (A) glycyrrhizin (RT : 23.21 min), (B) liquiritigenin (RT : 19.76 min). RT: retention time.
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sfet - ESF - Al

[s17=13
ao

——

2. Glycyrrhizin &
Glycyrrhizin ¢ E3xE B0 1daol 334714 3
A 13.84 mg/gTE H3L 3501 mygZbA] ThFsiAl vepsitt.
Ao mE glyeyrrhizin®] Bt $Ee 194 (21.78 mglg),
294 (2341 mglg), 394 (24.66 myg)C Z dAo] ol
w2l Bt glyeyrrhizin®] e &% Flehs A4S B3t

) Z 7)o 9] glycyrrhizin 2R3} 3 Ay
A HA 13.80 mg/gtEl FH3L 35.92 mg/g® Be] ShE Ml
Sk S BT A glyeyrrhizin®] Hd ST 2948
(23.18 mg/g), 334 (25.40 mg/g)o = Biz|o} w7 A2 dAY
o] olgo| wel Bt glycyrrhizin o] A YeRgtt
(Table 4).

et =tk glyeyrrhizin 32 715, 2.5% (MFDS,
2024yl F=she A B V1o R 1dACA
GLY13-05 (34.08 mg/g), GLY13-03 (2547 mglg) 5 2 &, 234
oA GLY13-04 (29.25 mg/g), GLY13-05 (28.02 mg/g), GLY13-
02 (2638 mgg) & 3 A, 34 GLY13-02 (35.01 mgg),

H 57
Xt

SIITECRE NS

018

For

GLY13-05 (33.98 mg/g), GLY13-04 (30.56 mg/g) & 3 %]
I AT

7)o 9] glycyrrhizin $HF 71FE0 2 2@ Aol A
GLY14-07 (35.92 mg/g), GLY13-07 (31.80 mg/e) & 2 &, 334
oA GLY13-02 (31.12 mg/g), GLY13-05 (30.00 mg/g), GLY13-
04 (29.42 mg/g), GLY14-07 (29.30 mg/g) & 4 o] °Fd 7]

=0 =3

T2 5% AR ERIHII (Table 4).
3. Liquiritigenin &k I}

Liquiritigenin -8 Ba]oll A 2 147 mg/ehe 3L 13.80
ng/gZHA AFLHE TptslA Bk B liquiritigenin $F
g2 194 (526 mglg), 2948 (6.77 mglg), 39X (7.20 mg/g)°]
A3, BZ7]olA liquiritigenin®] $HE A 3.61 mg/gollA
3L 1232 mg/gs] WSl EE3IATE HEE7]e] Ht
liquiritigenin g2 234 (6.22 mg/g), 394 (7.96 mg/g)S 2
e} B Er] RToA JdAl| oEFX o= o] Flst
At} (Table 5).

Table 4. Clycyrrhizin contents in the roots and rhizomes of Glycyrrhiza uralensis Fisch. ex DC. germplasms.

) Root (mg/g) Rhizome (mg/g)
Accessions
1 Year 2 Years 3 Years 2 Years 3 Years

CGLY13-02 22.473+0.026% 26.380+0.031" 35.012+0.027¢ 20.634+0.008° 31.118+0.020"
GLY13-03 25.407+0.023¢ 24.647+0.011" 17.304+0.024° 13.844+0.010° 20.885+0.049"
GLY13-04 20.131+0.019° 29.246+0.013° 30.565+0.015¢ 24.668+0.032° 29.423+0.018"
GLY13-05 34.084+0.022° 28.024+0.015% 33.980+0.014° 23.499+0.012° 30.000=0.010°
GLY13-06 19.968+0.023° 18.918+0.022* 23.559+0.011¢ 21.314+0.024° 24.960+0.003"
GLY13-07 19.862+0.011° 21.846+0.009¢ 19.397+0.028" 31.804+0.013° 21.057+0.004°
GLY14-03 15.124+0.004° 13.838+0.008* 19.066=0.011°¢ 13.796+0.009° 16.440+0.004°
GLY14-07 17.206+0.021° 24.395+0.007¢ 18.410+0.006° 35.920+0.024° 29.296+0.005*

Average 21.713£0.122° 23.489+0.080™ 24.678+0.069" 23.185+0.744° 25.397+0.517°

Values indicate means = standard deviation (n = 3). "Means with different letters in the same row are significantly different by Duncan’s Multiple Range

Test (DMRT, p < 0.05).

Table 5. Liquiritigenin contents in the roots and rhizomes of Glycyrrhiza uralensis Fisch. ex DC. germplasms.

) Root (mg/g) Rhizome (mg/g)
Accessions
1 Year 2 Years 3 Years 2 Years 3 Years

GLY13-02 9.059=+0.003" 10.114+0.007" 13.802+0.005¢ 9.092+0.003° 12.324+0.007°
GLY13-03 9.172+0.004¢ 7.340+0.007° 4.227+0.003* 4.911%0.003° 8.203+0.005"
GLY13-04 5.052+0.000° 8.030+0.007° 9.850+0.006° 4.337+0.002° 11.492+0.005"
GLY13-05 7.842+0.002° 8.594+0.010" 10.796+0.010¢ 7.202+0.004° 9.306+0.007"
GLY13-06 3.194+0.003" 5.603+0.001¢ 5.361+0.007" 5.737+0.003" 5.188+0.000"
GLY13-07 1.592+0.001? 5.577+0.002¢ 3.389+0.001° 7.063+0.003" 4.809+0.003*
GLY14-03 1.466+0.001° 2.236+0.002° 5.440+0.003¢ 3.609+0.003° 5.649+0.003"
GLY14-07 4.689=+0.001* 6.703+0.002" 4.730+0.001¢ 7.815=0.003" 6.722=+0.003°

Average 5.258+0.300" 6.775+0.228" 7.200+0.360° 6.221+0.180" 7.962+0.275"

Values indicate means = standard deviation (n = 3). "Means with different letters in the same row are significantly different by Duncan’s Multiple

Range Test (DMRT, p < 0.05).
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Table 6. Correlation coefficients between glycyrrhizin and liquiritigenin in Clycyrrhiza uralensis.

Cultivation years /

index components 1Y RG 2YRG  3YRGY  1YRL 2YRL 3YRL®  2YRhG 3YRhG® 2YRhL  3YRhL”
1Y/ RG 1.000 0723  0.712°  0.658°  0.675°  0.461 0.275 0.554 0.353 0.206
2Y?/RG 1.000 0.728"  0.557 0.862""  0.400 0.693°  0.650°  0.545 0.223
3YY/RG 1.000 0.609° 0704 0.8297  0.366 0.816"  0.396 0.463

1Y/RL 1.000 0.760"  0.668"  0.032 0.614"  0.409 0.688"
2Y/RL 1.000 0.615° 0475 0.715°  0.712°  0.543

3Y/RL 1.000  -0.019 0.747" 0315 0.824"
2Y/RhG? 1.000 0.449 0.651°  -0.240
3Y/RhG 1.000 0.451 0.534
2Y/RhL” 1.000 0.144
3Y/RhL 1.000

1YY; first-year. “2Y; second-year. ?3Y; third-years. *RG; glycyrrhzin content in root . *RL; liquiritigenin content in root. “RhG; glycyrrhizin contnet in thizome.
7IRhL; liquiritigenin contnet in rhizome. Means with significant difference by Pearson correlation analysis (p < 0.05 “p < 0.01and "'p < 0.001) .
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Fig. 3. Rainfall changes over 3 years in this experimental area. The red dotted line represents the trend line. The X-axis is labeled
with months and years. The rainfall data are from 2019 to 2021 for Eumseong-gun, Chungcheongbuk-do (KMA 2024).

ekl obd liquiritigenin 3<] 715, 0.7% (MFDS, 2024)
o] EZFsl= AYLe MElE s1Foz 1 dAoA GLY13-03
(9.17 mg/g), GLY13-02 (9.06 mg/g), GLY13-05 (7.84 mglg) 5
3 A, 2348904 GLY13-02 (10.11 mg/g), GLY13-05 (8.59
mg/g), GLY13-04 (8.03 mg/g), GLY13-03 (7.34 mglg) 5 4 A,
3dAol A GLY13-02 (13.80 mg/g), GLY13-05 (10.80 mg/g),
GLY13-04 (9.85 mglg) & 3 o] RISt HelEr|= 294
oA GLY13-02 (9.09 mg/g), GLY14-07 (7.82 mg/g), GLY13-05
(720 mg/g), GLY13-07 (7.06 mg/g) 5 4 7, 33dAME
GLY13-02 (12.32 mg/g), GLY13-04 (11.49 mg/g), GLY13-05
(9.31 mg/g), GLY13-03 (820 mg/g) & 4 o] <A 7|&S
F=ohs AF o2 ZRIFEUT (Table 5).

4. Glycyrrhizing} liquiritigenin@| 2R2H2EA| 24
FHE gzl et BE=7)o tiek glycyrrhizin,

liquiritigenin X} ¥ 4#A B4 A3= Table 63 2t}

Azt ¥ glycyrrhizin =¥} liquiritigenin®] 3F9] A=Azt
Al EA0lM= glycyrrhizin®] 73-9-, Bhe] F-elellA Auy 717
o] AojAsE o] Frkele S AHdAE B 8t
ANk Bej=r] Bioie fou|g FaaAE gRld < ¢l
At} liquiritigenin®] SFFE glycyrrhizingt PRI R %k
RS BIAT, Besr] Fake Hejor e S B

BajoA glycyrrhizin $52 liquiritigenin T 5 Awl
ZIZF ¥l Al 194 (= 0658, p < 0.05), 294 (= 0.862,
p < 0001) 233 394 (= 0.829, p < 0.01) &5 glycyrrhizin
o] ghefo] FolAFE liquiritigenin o] FolR|E o] A
AIAE JERITH

Wal=7lo M glyeyrrhizin@} liquiritigenin 3 294 (»
= 0.651, p < 0.05)°14 o] FAAAE vepd o, 394
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& AT

Ao

L

oA FelAQl grol YEREA

e o} BElEr]e] AFAE A A A=
glycyrrhizin® 2940 (- = 0693, p < 0.05), 394 (- = 0816,
p < 001), liquiritigenin® 234 (- = 0712, p < 003), 394 (-

= 0.824, p < 001N EF o4 e o HIAE
Rt
g
B dye o) Badoz 2 oA Hul 3 d7kA] Al
she YRS Y Al 87 2AMA glycyrrhizin 2
liquiritigenin®] $-& At 2 A3}, Al @57t St
gholl w2} glyeyrrhizin B+ o] it fo]do= F7t

St Had o7 ¥l glycyrrhizin 9 S7H= 28489
A 33A7ER 9] Al 717 B9t g SUHF (5.34%) Hot
1Al A 2@A 7R 9] Aful 717 5t S7FsE S (7.48%)
o] o =A vl BEEv]e 2dA00A 3d oz Al
A7} Z7138ko) Wk glyeyrrhizin 3R] 9.58% Z713lAtH
(Table 4).

Sl liquiritigenin e HHH o2 Ab) WrF SV
o we}t felHom FrtsldEt, el I 72
194X 2d o= F7Hgo] 28.71%=, 2dAolA] 334
S70] F7REQ1 6.35%) HIsl B w2 s Bich HelE]
2dA oA 3dA o2 Au) d5rE FIhEel uhet
liquiritegnin ¥&°] 27.97% 78I (Table 5). Glycyrrhizin
2 liquiritigenin®] Freol] g+ AAAA FA AT A @
Fof| whet AEC] Fefo] o] JHHAE Hof Azl A=
43S =TTt (Table 6).

o]t Axhk= W= (Douglas ef al, 20102} 5= (Yu et
al., 201541 4= A 717ke] S8l whet glycyrrhizin 3
o] Frlehttal Bgk Azt fARIATE F712 Miao &
(2017)2 glycyrrhizin®] §HFo] 2&o} o JHAAE Hol
), FiEds 20 AR vl Ao, Zhang &
(2011)2 glycyrrhizin $o] 7220 13} FoJAl A%
HAE A Bassleh. 7173 dlel'E Bl 20199FH
20219714 37 ARTES AR A3t 202009 =5
20219 5=71A] 7o) 7Kk ez yepd v (Fig. 3), 1
QAo A 2dA7ER] Al d<4oll A glycyrrhizing} liquiritegnin
o] gge] Z7F 2dMelA 3dA7ER 2] A WSR2
AL 2 o] AxAEo] 2dxe)} 3dRIA Eolxl Zag]
o3| AxAeel F=F Wsle] 7FedS AlAleith

GLY13-03, GLY13-07, GLY14-07 Au) @57} F715to)
w2b glycyrrhizin 2 liquiritegnin $Hgo] FHash= 43S B
Atk Son 5(2021)e] AYAF Aol w2 TFEApNY G5

B A2 S 29 M feHoR S, 39

L

p

)

=

- GTE] - oS - S
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opgE

Aol 2 z}ele
A ol ookt 4
Aze] AFAHE Fgol frolx o= wslet
v} (Kojoma et al, 2011; Wei et al., 2012; Hosseini et
al., 2014), ¥ AFoME AR 373291 Q¢lo] AFAE
oHF wsll JEe VS 2ET ¢ Q) SN A e
FAAAE W7 el AFZE 44 8919 ¥
AF7E FIIR o] Fod o] Uk

2 AoA vEEEe] Y A @9 glyeyrrhizin
3} liquiritigenin 3ol =2 o] AHIAE RIS
olget Axl= F= (Yu et al, 2015; Cui et al., 2023)2]
glycyrrhizin =3} liquiritigenin $Hgo] Feldoz ko] A
AAAE Bl Aol FUUTE T3 glycyrrhizin T
SHEFE o] AREAIZE vkl Hars|of

T AHE

liquiritin, flavonoid ==
= vF (Kojoma et al, 2011; Ozaki et al, 2010), ©] A+
AN FARH, & AFelME BHH 0= glycyrrhizin 3
o] 25.00 mg/g ©]’do]NS i, liquiritigenin E=Fe] 7.30 mg/g ©]
731 AMS A = QUi

ol2igt Aol 719lste] FhH = glyeyrrhizin®l] H]sH
] #Fgo] Bxstar, @ Ake] B33t liquiritigenin®]
P=HS AF3lal, HPLCE glycyrrhizin $HThe E443t0

Kl

3}
=4

2A A HEs 35S F s Ao A4
liquiritigenin®] TS v]EHoR fFdoen YLoddd
HHE Axe] §50 285 L F e Y ARE

geg Zoz e
4 7 19991 AlAl 22 7]l A]
glyeyrrhizin gHFe] 4> 4.0% oS AT (WHO, 1999),
U= glycyrthizin 2.5% ©17d, liquiritigenin 0.7%% %
Zelof deple AR 4= Utk (MFDS, 2024). 31, S
2 glyeyrhizin 2.0%, liquiritin 0.5% ©]% (CHPC, 2015), Q%
(MHLW, 2021)3} ™5k (MHW, 2013)2 glycyrrhizin 2.0%
oFs F=ok TR ARE 5 Sl

x5 TR AL fEAE Ui FEo=

FAL AR, o]

e

S 7Fx 9] T

glycyrrhizin $Fol] 715%
liquiritigening, =12 &8~ liquiriting 2|34
o] F7¥3lA Y (Choi, 2015).

TEvehe EEAROME the UEE d4% 7S 7
FE ol mob =l &7l A9t
S o ojefgo] WAt} F71E 7H29] glycyrrhizin
S ILEF HE&SINE AT 18, AZE €5 (Nazar e

2hg-o] HarEo] 9o AAHCR & 3
TaAEE FAloIH.

doprlot ARl A B EkA =g

el Aol Abesl WA oF,

Al $7 doke g o AAE A

A=)
-
o

==
=

2l
9

okelg A el
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A % el 91 Zolnl, ARl Al DAL o] )
ol 27k Eatw glo] AAHCR Seke avlE Helh

A g8 Aoz Bekdry
Pz Sl A ghom, S A Al 715
e o2} Al

2 geglel oJs) T4 AAB] w3
Hriehe AEARe) Fgo] vianRop 7%l Meshe
u

AL Bt 2B S A 7 she AR
Z FE BEaol 848 AAlstar A

B AdTE T, 5=, Aok Aut T2l 4 A=l 3
Sk U RIS Ul R Sl R|3AER] glycyrrhizin

7} liquiritigenin 418 &8t S 57431 S 7t
Eipvi=

H7rek A 5 GLY13-059F GLY13-022 Z} 8.59 mg/g,
10.11 mg/gZ 71800 M Zx FFA 97 (Lee et dl,
2020)°1LF T (Lee er al, 2021) Bt} %o IS Uehy
of = A i Ao g 7k 53], GLY13-05 At
< 89| glycyrrhizin $Hego] Al @l Adglo] gl
=k 71ES T AREES BN, AsE % &
do= Milwlo] 7hxo] IFH FF S0 48 7S
HoFEohal shlth =gk Al deel mE glycyrrhizind
liquiritigenin ol 7Nt g EIFS
$438k= d AS Aoz FekEr)

22152 AFAIAFAHZ: PI01437105)3
155 FHAIE2Ae AeAtd 34 A

DA Aoz o]FojR AFA= o]d ZA=HUT
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