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Abstract

Glycyrrhizae Radix called “Gancao” in Chinese, most of which is derived from the root or rhizome
(stolon) of Glycyrrhiza plants of the family Leguminosae, has been used as a harmonizing ingredient in
a large number of Chinese traditional prescriptions. In order to develop a simple method for histological
identification of Glycyrrhizae Radix, a comparative anatomical study and TLC analysis were carried
out on the roots and rhizomes of G. uralensis, G. glabra, G. inflata, G. eurycarpa, G. aspera, G. yunnanenss,
G. pallidifiola and Sophora alopecuroides. As a result, eight species could be distinguished from one
another by distinct characteristics such as height and width of multiseriate ray, the amount of xylem
fiber, the arrangement of phloem fiber bands, the ratio of xylem to root/rhizome in diameter, efc. and
TLC pattern. Based on this result, the botanical origins of commercial samples available in Japanese
markets were identified as follows: “Dongbei-Gancao” was derived from G. wralensis or G. glabra,
“Xibei-Gancao,” G. glabra and “Xinjiang-Gancao,” G. inflata.

Key words Glycyrrhizae Radix, botanical origin, pharmacognostical study, plant anatomy, thin
layer chromatography (TLC).

Abbreviations ¢, cambium ; cs, solitary crystal ; cse, secondary cortex ; fb, fiber bundle ; k, cork ;
m, medulla ; ph, phloem ; phf, phloem fiber ; pph, phloem parenchyma ; pxy, wood parenchyma ; r, ray;
rbs, reddish brown substance; rh, rhizome ; rom, main root; rp, phloem ray; rxy, xylem ray; vd,
bordered pit vessel ; wf, wood fiber; xy, xylem.
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Fig. 1 The root and rhizome of Glycyrrhiza and Sophora species

A, Underground part of G. uralensis; B, Rhizome of G. uralensis; C-F, Root of G. uralensis: G, Root of G. inflata; H,
Rhizome of S. alopecuroides; 1, Rhizome of G. inflata.

A, Sketch; B, D, H, Diagram of transection; C, Detailed drawing of fiber bundle encircled by cork layers: E,_s,
Detailed drawing of transection, showing cork and phelloderm(1), secondary phloem(2), vascular cambium (3),
xylem(4) and centrality of root(5) ; F, Isolated elements; I, Diagram of transection of xylem.
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Table I External characteristics of Glycyrrhiza and Sophora species
G. uralensis G. glabra G. inflata
Part root rhizome root rhizome root rhizome
Surface
Color reddish brown—yellowish brown—grayish brown grayish brown—brown yellowish brown —grayish yellow —dark grayish brown
State vertical wrinkles vertical wrinkles vertical wrinkles

Diameter{cm)
Lenticel shape
color
length (cm)
width (cm)
Cut surface

Color phloem

05-)1—2(—35) (03—)06—1
tangential line dot
light brown
04—06(—1.1) 0.1—0.15
0.1—-0.15

light yellow— light grayish white

(03—)0.5—1

dot or unclear

(05—)0.7—2(—2.5)
tangential line or dot
grayish brown—brown
03-05 0.1
01

light yellow—light brown
light grayish yellow—light brown

0.5—25(—3.5)

tangential line

(03—)06—12

dot or tangential line

yellowish brown—grayish yellow —dark grayish brown

02—07 0.1—-06

0.1

light yellow—yellow —light brown
light yellow—light brown

xylem light yellow —light brown
pith grayish white —grayish brown grayish white grayish brown—light brown
Split ++ + - + -
Inclined degree of the center often slightly slightly
Quality powdery tight comparatively tight
slightly fibrous slightly fibrous fibrous
Smell faint faint faint
Taste sweet sweet sweet"
Length of internode(cm) (2—-)3—45(—-7) - 2—3=5 15—35(—4)
Length of undropped bud(cm) 02~0.3(—0.5) 0.2—0.4(—06) 02—05(—1.2)
1) Some samples taste a little bitter after sweet.
2) Parenthetic numerals show rare values.
3) If the same characteristics are seen between root and rhizome, they are shown in the center of columns.
G. eurycarpa G. aspera G. yunnanensis G. pallidiflora S. alopecuroides
Part root rhizome rhizome root root rhizome
Surface
Color grayish brown—brown grayish brown—reddish browr  reddish brown— brown brown— grayish brown brown— blackish brown
State vertical wrinkles vertical wrinkles or smooth vertical wrinkles vertical wrinkles vertical wrinkles
Diameter(cm) 05-)08—12(—3) 04-1.1 02-07 05-1.2-3-5 06—15 0.5—1.5(—2)
Lenticel shape tangential line dot or unclear tangential line lip like or dot lip like tangential fine or dot
color grayish brown—brown grayish brown—reddish brown reddish brown— brown brown— grayish brown brown— blackish brown
length (cm) 0.2-08 0.05-0.15 0.1-02 0.1—-05 0.1—-06 0.1-03
width (cm) 0.1-0.15 0.05-0.1 0.1 01—-02 01-02 0.1
Cut surface
Color phloem light yellow—light brown— grayish yellow yellowish white light yellow yellowish white grayish brown
xylem light yellow light yeltow light brown—grayish yellow light yellow —light brown yellow
pith light yellow— grayish yellow light yellow light yellow
Split + - ++ - - -
inclined degree of the center remarkable little little little little little
Quality tight comparatively tight tight comparatively tight fragile
. fibrous slightly fibrous slightly fibrous slightly fibrous very slightly fibrous
Smell faint faint faint faint fresh soy bean like
Taste sweet' a little sweet bitter and astringent a little sweet very bitter
Length of internode(cm) 3-5-17 18-3
Length of undropped bud(cm) 0.2—0.5(—0.8) 0.1—03

1) Some samples taste a little bitter after sweet.
2) Parenthetic numerals show rare values.

3) If the same characteristics are seen between root and rhizome, they are shown in the center of columns.
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2 . Glycyrrhiza BIHEHO—IRHITIRE
i) yhERAZRE K Ufek (Fig. 1-A ; Table I; Plate 1)
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BRAIZEWL OIS

» (Plate 1-A), #¥rHEIZEE
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Root and Rhizome of Glycyrrhiza species
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Tangential sections of Glycyrrhiza roots or rhizomes

Plate 1.
A, Root of G. uralensis ; B, Rhizome of G, uralensis ; C, Root of G. yunnanensis ; D, Root of G. pallidiflora.

(2) of G. uralensis; B
1) and uniseriate(2) ray of rhizome of G. uralensis.
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rov@s b5 (Plate 1-B), #MHEIZARIZE
OHEET S L3 T v, HHBR CIRE G~

¥ 5
i) PNERRRE

#L W&
FarE

# (Figs. 1-C, D, E, F, G, 2-A, B, C, D, E; Table 1)
BYEREAE, BNBRRE» b5, INTBIRT

~50 R, a7 TRBIZ R, a7 K REIE 1~4
WlE T, BEchbTrelElErH L, INVTKERE

Table II Anatomical characteristics of the root of Glycyrrhiza and Sophora species

Species G. uralensis G. glabra Q. inflata G. eurycarpa
Organ Rt[Rh] Rt[Rh] Rt[RAH] Rt[Rh]
Percent of xylem to root(diameter %) 43-64 62-72 39-62 41-67
Cork cortex
number of cell layers 2-3(-4) 2-3(-4) 1-3(-4) 2-3
tangential diameter of cell( 4t m) (17-)32-45 25-75(-95) 30-50 24-52(-68)
Transection Width of primary ray (cell number) 2-9(-10) (2-)3-8(-11) 2-6(-9) 2-8(-10)
2-7(-10) (2-)3-6(-11) 2-7 2-6
Starch grain
amount of starch grain +H +++ + +++
diameter{ ¢ m) 2-18(-24) 4-12(-21) 2-10(-16) 3-15
Multiseriate ray
height( i m) (375-)1200-120000ver 300-7000 (300-)1050-4000 375-2500(-5000)
Tangential 5000-75000ver 4500-5800 2500-3000(-4000)  2800-4000(-5000)
section width( ¢t m) (45-)75-540 50-410 30-300 45-600
300 250 120 130
arrangement linear linear linear wavy
linear linear linear linear
Phloem fiber
length( ¢t m) (240-)630-1425 (360-)560-1320 (450-)900-2250 880-1500
diameter{ £ m) 10-24 12-20 12-16 10-16
Isolated Xylem fiber
elements length( ¢t m) 180-1760 540~-1650 300-1050 450-1425
diameter{ it m) 10-16 9-16 12-24 12-22
Vessel-element
length( i m) 80-260 100-240 96-200 100-280
diameter( ¢t m) 30-100(-130) (20-)60-110(-160) (20-)40-100(160) (20-)40-100(-150)
Tracheid .
length( ¢t m) 100-180(-240) 144-240(-480) 80-200 140-200
diameter{ 4t m) 12-20 8-32 8-20(-32) 10-20
1) The value in italics shows the data obtained from rhizome.
2) Parenthetic numerals show rare values.
Species G. aspera G. yunnanensis G. pallidifiora S. alopecuroides
Organ Rh Rt Rt Rh
Percent of xylem to root(diameter %) 57-60 50-67 61-72 70-75
Cork cortex
number of cell layers 2-3 2-3 2-3 2-3
tangential diameter of cell( u m) 20-52 40-60 20-50(-120) 40-104
Transection Width of primary ray (cell number) 2-6 3-6 4-10 (3-)4-6(-7)
Starch grain
amount of starch grain +++ + ++ ++
diameter{ ¢t m) 2-12 2-12 4-20 4-17
Multiseriate ray
height( ¢t m) 300-2500 350-1600 300-5000 1200-10000
Tangential
section width( ¢ m) 20-75 30-150 50-250 50-150
arrangement linear linear linear linear
Phloem fiber
length( ¢ m) 700~1000-1600 1000-1500 700-1500 640-3000
diameter( i m) 6-10 10-22 6-15 16-35
Isolated Xylem fiber
elements length( i m) (260-)520-800(-1000) 490-1900 800-1360 720-1520
diameter{ ¢ m) 10-20 12-25 10-14(-20) 10-22
Vessel-element
length( ¢t m) 80-224 100-160 70-160 112-570
diameter( ¢t m) (32-)48-91(-120) (30-)80-136(-184) 30-90(-128) 30-136
Tracheid
length( ¢ m) 80-170 120-136 128-200 180-1300
diameter( yt m) 16-24 16-24 16-32 13-25

1) The value in italics shows the data obtained from rhizome.
2) Parenthetic numerals show rare values.
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RBEDORMOFHMBIEH IS 2 7B A NS 7 ADHE,
(I-E) 28D N2 2 EDH B, K BIIHGE & Bk
B HRED 5 2, BRI RIS TEY 2 (1-D), &
HB T3 AT ERARAERE & BT B MBI & 7 2 B A58
HICREHIL, M8 % 7213 MaASBEEL L Tv 2349 3
H 5 (1-E,) , MIEREHERED FEIR B OCBEFIRE R I A 5 e
H D, AHERHEHEIC BERET 2 LM I R DTEAEL, M
Ylifa I3RS R AT (1-F) # %3, Miskai (1-F,) i
& 240~3000 pm, WsEABCKICERT 2 L DR H
THL00h DB, Kk E T KERY, RO HULER
12, R % 3~12 M O 2 v 7 ML BR 3 17 R
DEEDH LN D, HEERNEEE BT, #SHEBFK
BB (1-E;). #8H (1-Es) 13 3~4 BR,
AEBILEE & 2 ORI AT BOGEY, AR R
UKRIBFMBLD & 7% 5, ZKAES (1-E,) @213 & A
ENHBINABRAAEE 1-F,) T, FHICRE*H
Y5005 (1-Fe)o EE (1-Fs) LERILEE
Y5, BERIGESTICHEYT 5 408 (1-F,) 2
ZIEBAE LG ED LN 5, KM (1-F,)
135X 180~1900 pm, WidEABAIKICERT 2 L Dh b
B0 RECMAMEICBEHET 2 LM L BB % 24 L C#E 5
W& LT LD B, KEO—KKSHE#E (1-E,) 13
2~10 MBS, BeARMEYITEIC 31T 5 2 8 SF s sk
(2-A~E) om& rigE, BHIBERIZMEIC L) M Th
5 (KEDONAZND 2/3~1/2 D TORGHET T O
ReZE0T). FHUCHFIRSHE D b b 15, Bk
B A KB, RSSO MG IC B LB 2 ik B,
BEAETRTOFMBIDIC TA AR (1-E) 38
LN, HEHERT, bTHPIC2~4BELIRL 2, TA:
AKIDBR UK OKE X IHEIC L) R b,

R¥E (Figs. 1-B, H, I, 2-A,) : & (1-B) »"#% %+ 25 =
ELSME, HUCHT 2, RO —K KRG H R
LNBHDNH B, MEZEIHTLEHL v op
L, BUIMINIC B 2 ETERMEHERED 2 | (A B W, KRB
WAHEDFERE IR L ) B2 25, F—HEKNICEW
THHELC(RELCO 2R HT2HATH ) (1-
D, COMEREBTREICELA SN D, RESHET LI
GIREDARIC A, EX KL, BAMC, I EITH D (2-
Az) o REBHEMED FE L T BAEHC /NN T, 112 A
ENBEIBRMBOBEL H D, WHICL L 2B
STLDBRBDHEEL, FOKIIMICE ) B D, HE
WM R U RSB I A A R % S O B e &
NbZEhdha,

3. HEEtEOREE
1) G. uralensis
a) SR HE K Uk (Table I)

TRIZ B T B IR, B 3B ~ 0B E T, i
LT v, BEORLNLEEL 55, BEIBOK
BICHET 205 BRIz L T v, kizHw,

b) MBI EE (Figs. 1-B, C, D, E, F, 2-A; Table II)

R RIS RN Tl 5, BRI R ER T,
ABENC BT T 2 AEBO— K kI 2~ 10 H1Ra%1,
BRHETII CIREAIICT 2 2T, s o0 5G4
BT 2RI AR T, BERVBORAMBIZZNFN
12000 gm LA LR OF 540 pm 1257 5, KRESEEHERE|T A5
HTAEREZ 2L, THUICEST 5,

REE D ARBO—KBUH MR L 0 /BT, B, 1§
DEARAEIE 2 5000~7500 gm LLE, 300 um Th b,
ii) G. glabra
a) MBI EE K Uk (Table I)

TROEIZER BOECTEMEYEIZ D7 ¢, BRIz H v, B
ROEREIZHUT 5,
b) Wik (Fig. 2-B; Table II)

B an 7 EREONRO TS 2 A
LOBEN L, —EHI SRS S b B LN B,
AEBD— KB MM H 3~ SHINIF, B MELIH I $
BRI G. uralensis 2PN 575, RR0/NBIT, &
S R UMEN AL 7000 gm K 1 410 um, G. uralensis
& D MHEDMEIT DD 2 {, F 2 REMBERIRE D e,
BIER M ORI N E 2 B3 2 b 0h % ¢, —H
FHEDLDLBH LN D, MOTIHT 2 RKHAEN I
EhEL, 60~709% TH 5,

R D AEO—KBUH MO & X L IEOBRAEIL &%
4500~5800 um, 250 um TH 5, #HICH < NER L &
T,

iii) G. inflata
a) MR RE K Uk (Table 1)

RIBHEEAK, BRIZH VD, BIChbToIcEsP A
T2L0hH 5, REIROMIECHNT 2,

b) Wb (Figs. 1-G, I, 2-C; TableIl)

R G uralensis X G. glabra \= o~ A* & ¢ Fe3%
T 5, SO CTIRIES T ~ B TR OMEERED AL D £
BRERIC A THRRANEL <RSI 2, Lo L, RidSasHers
DECHNI3 FER A TR HANEATE R L, 7 D4
TIIETEMAHERE O TR, BEFI A2 AHHNIC 2 2 4%
b5 (Fig. 1-G), AIRO— KIS T, Bk
PIMIC B 5 SHMAMBO S S R OIRED AL
3000~4000 gm X 1F 300 um ThH 5,

IRZE D REO—KBSH MR L ) /BT, Bt
I T & K UWE 0 i KAl 13 2500~ 3000 (~4000) um
K120 pm, BHERAEHEREII B F IR B K #
2L, RUYICEYT 5,
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iv) G. eurycarpa
a) MRS EE K Uk (Table )

HUIMHEE K TR A% <, G inflata (2 KLY
59, FLWROELY RT 556055, IREDFKLD
Hpse & ZH KRB E~HBEOWENI BT L, AR

NAK HEIFEABRDIKE L TEEOH LS,
b) WEBK. 8 (Fig. 2-D; Table II)

. G. inflata FIRE, MWiED % <, @HERRIZ HIE~RH
FT, Kb b EHEREIND £ THREICES T 5, Bk
HEYNE TIE AR O — RBU AR 8 E 2K IR
ZORATEIRICHER T 5, &3 R OTEO R AL 2500

(~5000) gm K 1F 600 gm,

3L BERHEDITA IZ 351 B — KBS LR B & KON
DAt 2800~4000 (~5000) gm KU 130 um T,
Nk e EERS L v, KBRS L (L
T 5 4 OXEMER RS & 72 13 BRI 46 4 H

REATHRSGZRBDLND LDV b,
v) G. aspera
a) SR EE I ok (Table 1)

HERHELDLEAT 2, Wobhhabbdd, KA
P LD % L DREKASE N TV, RED HMIVIR

DB, BiZbT I H
b) WiBIZ i (Table IT)

b) Wik e (Table II)

TR HRHEAT %, BTEMRHERRIS T ~ A E T TR
B BRI S B o AR — K BT LRI O KB T,
BRI T & 1350k 5000 pm,

viii) S. alopecuroides
a) SR HE R Uk - B2\ (Table D)

FWIRZED SMVCARD S, IREICIIRAKHEL DA
D, Bidb AL, EORKTRORRD D B, KWITIEHIC
i,

b) Wi EE (Fig. 1-H; TableII)

W2 Glycyrrhiza )& & B 0, BESEAE L IR IC D7
¢, BMEREEAMERIC DB OMMED & 70 B EHERED T L FIIR
AT 2 DA TH D, AREEHED D7\, BEYIEIZ B
WTAREPCHEE D LD B EEHBFICE . HIEE
FITE L, BEETIEHES S0 um, UEHE TIE 1000 ym
LD DWFAET B,

4. UBEOER 0V 57T 14— (Plate 2)

& kiR e TLC 4081 L 1285, G. uralensis, G.
glabra, G. inflata, G. ewrycarpa |3 RE {5 0.38 fHEic glycyrr-
hizin ® Z XK FHERD LTz, G. aspera, G. yunnanen-
sis, G. pallidiflora, S. alopecuroides \Z I3 2K M IFE
DENLh oz, MELMREFRED T —> ThH -T2,

5. TimROTERUREY
BE D a7 EBEFOFMSHICIERICEENY 2
TR VL T ADFERE G, MEBHEHERE IS A ER,
I AHAITH 5, AR MR TR T,
B ORE RIS ) 55 um, AREFMEHEL & S 520
~800um, HARHEYIEIC BT 5 ARHO— KB &
KA 2500 gm Td B,
vi) G. yunnanensis
a) SRR BE K Uk (Plate 1-C; Table I)
W EICIEFRENIFZEL 20\, HITRVHEL b2
HY, EEIZERE AR T, By, BRIZH (%Y,
b) NEBZRE (Table II)
BN %, BIERERMEREIL T ~ AV T TRER
12 B BRI RN 5 o RERO—RESHHAIE 3~6 -
HERAH, & M BB 1600 pm, AFEEAHE D & <
ST 5, EF RO USMC BRI bERE L, %
HEDE CEBEOEME I BRSNS E60H 5, £
KR HLHE D AR ISR D 2 )L 7 iR RED L
nhas,
vii) G. pallidiflora
a) SR Be & Uk (Plate 1-D; Table I)
HTEBIC IBEREDTE L o\, RRITITMCHEL b
b, RHORL S, WE~RET T Kl MRG0, Do hent,
T3, BFHEIEELZOEIR, WZbTIcHW, UV254nm.

AEERNEEERED

Plate 2. TLC profiles of extracts from the roots of
Glycyrrhiza and Sophora species
A, glycyrrhizin; B, G. wralensis ; C, G. glabra ; D, G. inflata
E, G. eurycarpa; ¥, G. aspera; G, G. yunnanensis, H, G.
pallidiflora ; 1, S. alopecuroides.
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Table III Collection data of Gancao (%) and its botanical origin in our result

A 2] (o] D E £ G
Name Tohoku-Kanzo Tohoku-Kanzo Tohoku-Kanzo Seihoku-Kanzo Seihoku-Kanzo Shinkyo~Kanzo Gancao
Place purchased Osaka Niigata Toyama Osaka Osaka Osaka Lanzhou(MIM #7)
Date 1983.4.23 1981.10.20 19926.17 199328 1993238 1985.11.16 19909.18
No." 7573 9424 12107 12854 12853 7433 11294
Organ root root root root root mainly rhizome root

(including basal parts) __(including basal parts) __(including basal parts)

Length(cm) 50—-60 40—50 30—40 30—40 30-50 3-15 15~35
Diameter(cm) 08-—1.8 08—14 0714 05—-1.3 10—-19 06-—18 10~14

Color outer surface brown—blackish brown  brown—biackish brown brown brown—blackish brown brown —blackish brown  yellowish brown— browm blackish brown —brown
phloem light yellow light yellow—light brown light yellow light yellow —yellowish white light yellow light yellow light yellow —light brown
cut [ xylem  light yellow—light brown grayish yellow—light browr light yellow light yellow~light brown light yeliow—light brown light yellow—light brown light yellow —light brown
surface —grayish yellow
pith grayish brown
Split ++ + + - - - -
Botanical origin G. glabrs G. uralensis G. uralensis G. glsbra G. glabra G. inflsta G. uralensis

1) The numerals show the specimen reference number of the Museum of Materia Medica,
Institute of Natural Medicine, Toyama Medical and Pharmaceutical University(TMPW).

TGOS e I R, R or TLC 4 #ric
& DREEL 72 &% DH#iE % Table I 2737,

RAEHE B, CH I HE G 13 G uralensis, FAtH &
A, BALHHE D, E 3 G. glabra, H355H G i3 G. inflata
DFEBICABL 72,

BmkUEE

1) HETHE, & L UERENS 8 EOROBE
RER, SWETIREBOE, WNETEENIC I HEEHE
HC B 5 — KB M (ZPIRGHER) oE s, 15,
oK, MWEIC BT 2 a0 7 BN IgH, ik ER
DEFIEN, ABOKEK, EENER, L 27BHIL
T LDKERDFE, TASAKDE, F-EE /o<
P77 74 —DRRLEICENVEITES, Bk $ 72
HET, HAE2HT 2 G walensis, G. glabra, G. inflata
R G. eurycarpa DR TLED» LEAFET oMy
HY, TOREEIHICIYRL -2, T T, M
ot ' b p i S i E ) — o
FRANTEDLET2HEIEH - 7205, 8O MR
EXXMT2HEEH LI L 2D ASEDHH T T
»Hb,

2) G. uralensis & G. glabra |3 WiH O#SEYE, K HOK
K% &d G inflata, G. eurycarpa & Bl - T 1277,
WAC & D SELICXANT 2 Z IR TH 72, L
L, PERIZEERYIC 1% 2 FH I3 HBMEYIIIC BT 2 — KK
HIHBD =S, W8IE G inflata DB/ TH Y,
WK G. eurycarpa O AWM % 2L, BHEBdh: 2
G. inflata DA HRHEHRADE TR 2 1% 92 2
ELLICLVEI2 B EBRHICKHTE 2, G wralensis
& G. glabra DX NERR8E L WAy, SHIHSTHEE D

5 S RUMED G. uralensis »° G. glabra £ ) k% {,
HEDMEXS BT G. wralensis £V G. glabra h3/% 7% (,
F72, BORIIKNT 2 KBHENOKEIT G. uralensis
1343~64% THEDICHL, G glabrall 62~72 %
TEWEZRL 72,

3) EWHHRmOFILH I 2 855 G uralensis, 1 fihs
G. glabra, WILHEIZ 258 LI G. glabra, BriEH
B3 G inflata iICHR L, PEELHK (H#2 wWH
W) Hiai G uralensis (TR T B 2 X #RESE L
72 HRARIBIHEDERD 1 DTH B, 4EE
W e LT G. glabra Sz G. uralensis % HeZE | 1-
ZEIZEY, BAHEDEEY G glabra iI2BR & 7
EFEZIRSL, SRINFERIC L) ERTGSROBE ML
L3 LA BRI D% h - TEB LT, G. glabra #*
RAKR OB HEE L CRBL T3 2 & 2RI
Moz Lz, F72, REREIAHE L L H N
LORBIREINTELEOME (WMo
B) ROHMEY: (BMEOE) B3I L D B - Tu
r2rze, MOXFIEE L TERTEL W &L
26

9 TRESIS ) THRARREE, ) TEeA,
ICECEE N B HE O PEM RAEOBRPEZ LR, H i 4
L, WFEH BB O—8, IIREL L) idwTnd G.
uralensis B FIZHHT HHIETH b, F72, A
By OMR TR, NERREOTK L L b G
uralensis 7213 G. glabra # R L. TWwb LD E %3
Lib, EhHIc, THEBARRR, o "ok, Tk
Ry o TREREE 2 BREERERREE), (X
ARy o) TLLER S 4 o SRR K TR T L AN
T EDFED L, BRAH, AR, EEEEAE ¢
BAMIZOIMI LT L DO RET, ST ¢ Hit
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HHICYRI LT L DHERTH 22 EH5) »dF
bid, ZORHLS G walensis #REHE L TLF
Eliic (, —HHADPENHDF L% G aspera,
G. yunnanensis, G. pallidiflora B UH 7003 1K
FEL, MEIERARTHEENE Y G inflata, G.
eurycarpa (I RICHELE L kW EEZ LMD, G gl
bra 3 G. wralensis i\ L THEDORAD DU, B
MOTEEL b PIcR Y B,

5) k& I3 EEROTED b, G. euryearpa 13 G. uralensis

& G. inflata DR TH A REMRIERL TV 5,
G. eurycarpa NDIRN— KBS MR I3 BRI IC BT
2530 G inflata ¥ FREICIK S, 1813 G. uralensis

FRBEIC RS, WNEEREMIC Y G walensis £ G. in-

flata DRI RREZIRL 72,

6) G. aspera, G. yunnanensis, G. pallidiflora, S. alopecu-

roides DI T ERIC 1T glycyrrhizin R ENT, TN
MO — > Y G. uralensis, G. glabra ¥ 13 K&
CRZY, HEE L TofHICE#ES v, K2 S
alopecuroides |3, BT "ES, OFEMMWTH 5 S.
angustifolia SIEB. et ZucC. & [al#ic sophocarpine 7
Yo alkaloid % £ & T 5 2 &b LT 5,
S. alopecuroides 13 P ENNE L HIAX, FEALHX R Or
T2 INVARKAECHAEHZ BICHERIN TS
N, THE, tOBHIZEITLINETH S,

7) REFHICEREFEZ LS G walensis DR (%

IR IcHkRT A HEREET 50D, SHE
T3 B R (BRZEI AK), wRiH <, NI RER
12 SHI AT KA T, B & 12000 gm icaE L,
TLC 4747 Tl glycyrrhizin »E TX 5 2 & %2 #EL
THULEND B,
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