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ABSTRACT

Objectives : The consumption of licorice is large in Korea, but domestic production is insufficient due to the lack of
adaptability, This study aimed to provide a morphological basis for adding interspecific hybrid licorice with improved
adaptability to pharmacopoeia,

Methods : This study was to establish identification criteria for the original plants, external and internal morphology
of the authentic herbal medicines (Glycyrrhiza uralensis, G. glabra and G. inflata), market products and artificially
interspecific hybrid forms of licorice, For this purpose, previous studies were investigated and visual and histological
observations were carried out, We focused on the internal morphology by microscopic observation for securing objectivity,
Finally, we proposed the identification keys for precise classification of each part,

Results : 1) Original plant : Licorice species in the compendium were distinguished by the number of leaflets, presence
of hair on the fruit, curvature and swelling of the fruit, 2) External morphology : Licorice species were distinguished
by degree of powderiness, tearing gap, radial structure in the cross section and existence of protrusion of outer
epidermis. 3) Internal morphology : Licorice species were distinguished by the degree of development of phloem fiber
bundle, development of obliterated sieve, whether the secondary medullary ray are branched. In the case of interspecific
hybrids, the characteristics of both species used for hybridization were mixed in all observation methods,
Conclusions : These results suggest that the interspecific crossbred licorice is suitable for the pharmacopoeial standard,
Therefore, it can be applied as a herbal medicine through additional supplementary study.
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Table 1. Plants of the Glveyrrhiza genus used as licorice (Glycyrrhizae Radix et Rhizoma)

Family Name Scientific name

Common name

Glycyrrhiza uralensis Fisch,

G. inflata Batalin

G. glabra L,
=

(Leguminosae, G&}) G. glabra L. var. glandulifera (Waldst. & Kit.)
Regel & Herder (=G. glandulifera Waldst. & Kit.)

G. echinata L,

G. pallidiflora Maxim,
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Family Name Scientific name Common name

G. eurycarpa P.C.Li (G. kansuensis Chang & Peng) #

23 G. squamulosa Franch, TR, ERHE
(Leguminosae, &) aspera Pall, HEHE
G. yunnanensis P.C.Li EFEH=E
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= AN, AN 719F 3T o]FLoE HER 5

Table 2. Informations of samples

Type and Scientific name Origin Manufactory
China, Nei Mongol A
China, Xinjiang B
Kazakhstan C
HE Korea, Jecheon D
Glycyrrhiza uralensis (GU) ’
Korea, Jecheon F
China, Nei Mongol E
China, Nei Mongol E
Uzbekistan B
FREE .
k- E
G glabra (GG) Uzbekistan
Kyrgyzstan G
BREH China E

G. inflata (GI)

Hybrids ‘Wongam’ H (Rural Development

Korea, Eumseong

G. glabra X G. uralensis (GGxGU) Administration)
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Fig.1 External view of original plants of Glycyrrhiza uralensis.
(D: whole plant, @: fruits)

2) GG : G. glabra (Fig.2 ©,@)e 27z B3] &
o] ztolFL ZHA T QlTh, E7]0] DI frEETh Ak
faart Qlom 14D mj 2 SlekstR ) Hol|® Srh(y
Z:]_Q_i EI%'E’T—} E% i%)ll.IZ.IS)‘ /J\%OI 9~177H10,14,17)(5~
8@ wma wom' ywihy o EEIkESHY(RE
:é:'% E*ﬁ[ﬁ]%)lo,lz,l&ﬂ)o‘i %LIEELO] E% ole_ 3510,11,14,17)
shot, R g s A whE Fo ozt IR T
11713,15,16)£Eﬂ10~12.14.16.17)_93 EO] Jod“:‘ﬁ](jﬂf ¥)10,11v13717)
Iﬂ;]i %]Q_—g]_xl ?%.% %@7]’ E°]7]E @,E]_10,14,15—17).

Fig.2 External view of original plants of Glycyrrhiza glabra.
(D: leaves, @: fruits)
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Fig.3 External view of original plants of Glycyrrhiza infiata,
(D: leaves, @: fruits)
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1) GU : G, uralensis (Fig.d D~@)
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Fig.4 External view of herbal medicine of Glycyrrhiza uralensis,
(D: rhizome, @: bark of the root with lenticels,
@.@: transverse section of the root)

o

FH A n T

2) GG : G glabra (Fig.5s @)

(1) A @ [A¥)

mejel pEEr|e K2 BFAHoR H|nE Fi Y
1,20,21)’ H]E—a §§1.10.11.14,16,25)_g}1 -‘]i_]__x]1,10,11,14,20,21)_8]_ﬁq_‘
EE‘Q_ o i_]—lZO‘Zl)(f]iéZ] %2)1,10,11,27) §]
ZHAg 10 ILISTI6 18202025200 o gy 7] (s ) o] $-2hzhzo] W3]
ﬂiﬁ‘ﬂ P';_g:l_s.]_xl ?gﬂ(%ﬂ]d\fﬁz:ﬂﬂ@l,10,11,14,18,2021,25,27)’ }\"ﬂgzl

7rz

52 AL Qs dHe fhtol ZhsiA ghet! Y,

SHe EFE8t0] "o Bio] Hol* MY mapaye] 22
Gtbi)7h TR stn], 2AkEE 441011 el
BRI S 22 1ot WA ofshe g g,

@) B : [Ed]
Shp7t Rzl Wis) AdL, g HARA
HIEo] glo] E&30 fitro] Aot

@

Fig.5 External view of herbal medicine of Glveyrrhiza glabra

3) Gl : G, inflata (Fig.6 D~®)

(1) A [H3]

O BEE7] @ BHYE &o] ANE AHFEHRE)e] Bo
A3 AAGSD),

R s Lo N L
~21,25,27)6]_:ﬂ —‘?—‘-X] 1.2.10.18~21.25)H C}G]\gug' 7[ &1____ —1:4| ij-,] El_ig'ﬂ
l:l] -ﬂ Z]%_]Ei1,2,10,11,13~16,18,19,25)(ﬂ @Z]’ 1021;'.1'1)20'21) = Z——]_-}‘
1,2,10,11,13~16.18.19721,25,27)o]1’ (BZE‘\%‘ 7]‘1—55_’_ g’:_a—é-].;(] %J,_-
)V AetA R E7)7F BRI ste], AL A
2FEW ARZFFHZE AP due AREA 4
‘IQI‘}\S] 0] H]—E’—a 7(}_,(:)_]’04 2,10v1114~1618,19,25,27)M
2,10,11,14,18,19,25,27) (%7]_ %,23,_)10) }—*EE'H‘I:‘ = A A 10,18)011.;]_
WAL oFste ghe goh(ghe g ofgh 2ok )Y,

(2) B : [A%t)

ShEz7h wie- AL, BH-E iAol mie sk kol
A9 glof ufj-$ EF35ih

4) GGxGU : G, glabra X G. uralensis (Fig.7 D~Q)
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EAAQ B5S YERR I Qi) 5) GUXGI : G, uralensis X G. inflata (Fig.8 ®~Q)
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Fig.6 External view of herbal medicine of Glycyrrhiza inflata.
(D: bark of the root, @, @: transverse section of the root)

@

Fig.8 External view of herbal medicine of hybrids of G wralensis
X G, infiata, (D: root, @, @: transverse section of the root)
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em| 1] 2] 3] 4] 5! e ™
.’—'f'#.i:‘.@!.m. Fig.9 External view of herbal medicine of 5 kinds in Glycyrrhizae

2T S 3|
Fig.7 External view of herbal medicine of hybrids of Glycyrrhiza Radix et Rhi;oma. ) ) )
glabra X_G. uralensis. (D: rhizome, @: bark of the root with @ Glyeyrrhiza uralensis @ G. glabra @ G. inflata @ hybrids (G

lenticels, @) transverse section of the root) glabra X G. uralensis) ® hybrids (G, uralensis X G, infiata)
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Fig.10 Microscopic morphologic characteristics of herbal medicine of
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Abbreviations: cl, cork layer ; pmr, phloem medullary ray ; ph, phloem ; pfb, phloem fiber bundle ; p, phloem ; xmr, xylem medullary
ray ; c, cambium ; X, Xxylem ; obs, obliterated sieve ; v, vessel ; xfb, xylem fiber bundle.

e LT
herbal medicine of Glycyrrhiza glabra.
Abbreviations: cl, cork layer ; pfb, phloem fiber bundle ; ph, phloem ; obs, obliterated sieve ; v, vessel ; xfb, xylem fiber bundle ; p,
phloem ; xmr, xylem medullary ray ; x. xylem.
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Fig.12 Microscopic morphologic characteristics of herbal medicine of Glvcyrrhiza inflata.
Abbreviations: ph, phloem ; ba, bark ; cl, cork layer ; cx, cortex ; pmr, phloem medullary ray ; xmr, xylem medullary ray ; xfb, xylem
fiber bundle ; v, vessel ; x, xylem ; m, medulla.
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Fig.13 Microscopic morphologic characteristics of herbal medicine of Glycyrrhiza glabra X G. uralensis.
Abbreviations: cl, cork layer ; pmr, phloem medullary ray ; cx, cortex ; pfb, phloem fiber bundle ; ph, phloem ; sta, starch grain ; x,

xylem ; v, vessel ; xfb, xylem fiber bundle.
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Fig.14 Microscopic morphologic characteristics of herbal medicine of Glycyrrhiza uralensis X _G. inflata.
Abbreviations: cl, cork layer ; ph, phloem ; ba, bark ; cx, cortex ; obs, obliterated sieve ; pmr, phloem medullary ray ; v, vessel ; xmr,

xylem medullary ray ; ¢, cambium ; xfb, xylem fiber bundle.
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