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Pharmacognostical studies on the Chinese crude drug “Gancao”
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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. yunnanensis,
G. pallidiflola 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. wuralensis or G. glabra,
“Xibei-Gancao,” G. glabra and “Xinjiang-Gancao,” G. nflata.

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 ; wif, wood fiber; xy, xylem.
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TR And’ < 2% (Leguminosae) @ Glycyrr-
hiza uralensis, G. glabra, G. inflata D53 AIRITE 7 54
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BT 0, H— L R <, TR i
G. uralensis, "ALHE 3 G. wralensis, G. glabra 7
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DB LR & SN B HEFEIC DT, glycyrrhizin
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FLTBEBMEL T2, »a VHENERL KX
wzrrmmEsnTes) =k, B REIC &
B AE E R TR BT IEIR, S hoE TR
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DI IS Th B, £/2, HH 0L ) PEED
[ g4y 6 FEOHT AR S LT 9%, G. uralensis
Pt otz >v BN RS A (, Fi, W
t*ﬂﬁf?“”ﬂﬁ% IEFENTE ST, ES5icRERICBY
#5132 G glabra, G. eurvcarpa, G. yunnanensts Tl
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1) Glycyrrhiza uralensis FISCH. (B3H i HE) OERW
MREE— W E - N EGE X BRI, 86001 | FHMATK
B, 56398 ; HEA S =64, 86010 FsEV7 (1 7L
HiglX, 87004, > I I I B Ry R, 92001
~92003,

ii) G glabra L. (ERHH) ORKEUEE - E | Freg
74 TOVEHRIX VLS, 61011 [6), Mg, 87005,

iii) G. inflata BAT. (BRFEHE) MR OHEZE —fFE
kA e, 73001 HEy 4 7L BERK L& E,
87008 ; Tal, %, 59142 ; W, faJjyfidE, CX40; [H,
2B, CX4L,

iv) G. eurycarpa P.C.LI (#H %) " 4R IR % —
E : HERE 8= 445, 86005 ; Hrig~ {4 7 L EHIAXE
&, 87006,

v) G. aspera PALL. (HLEHD) OfRZE —plE  Hred
4 7IVEG XY, 58040 ; [, i, 61022 ; [H,
¥, 87009,

vi) G. yunnanensis CHENG f. et LK. TAlex P.C.LI (£
FHA) O —HE  ERARILAGE, 86097 0 ), B
(T, 74006 ; MWI#HARE, 87006,

vii) G. pallidiflora MAXIM. (4Lt #) OFR —pE %
AR, 56008 ; NHkAYkE, 56377 . Atshlis
(h, 71614 ; b5l v FEl P s Bk P 3 A A A5 Bl S 00F
Jerr i R, 59116,

viil) Sophora alopecuroides L. (35 1) AR —h[E :
AR, 89009 ; At sl He R B R B SR R A

RO AR, 90012,
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et 3 a8, PHALH R 2 20 Hra e 1 A, T
NI TATL 2 HE 155
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T— TV RIEW P AR AT & 8, easic ok L
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G. wralensis 12D\, HOZEID 5 JeHE~mh -
THERWHEZHE £ B2 L 7o65R, MoBIER NS (T
N, MEEREDWEA L 7, BUEMBMBEIIENTL R
FEL, FIISE T Leh > TRRIZA %%, %
AR TIIZ & A ERD LN - 72, A EIRERTC
AR 2~3ERD LN F F—ad bl 505 Eifo
L6cm NI LD TH TR IETH 72, MWD
M BIZ BRI S, B TSk vos, Mo
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Twi28AL, ThbbBEBEURmEE L R8T

Fig. 1 The root and rhizome of Glycyrrhiza and Sophora species

A, Underground part of G. wralensis; B, Rhizome of G. wuralensis; 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 wrinkies
Diameter(cm) 05-N1—2-35) {03—)06—1 (05—)0.7—2(—-25) ©.3—-)05—1 05—25(—35) (03-)06—12
Lenticel shape tangential line dot tangential line or dot dot or unclear tangential line dot or tangential line

color light brown grayish brown—brown yeliowish brown—grayish yellow—dark grayish brown

length (cm) 04—-06(—1.1) 0.1—-0.15 03—05 0.1 0207 0.1—-06

width (cm) 01—-015 o1 01
Cut surface

Color phloem light yellow —light grayish white light yellow—light brown

light vellow—yeHow—light brown
light yellow—light brown

xylem light yellow—light brown light grayish 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 1.5—3.5(—4)
Length of undropped bud(cm) 02—-03(—05) 0.2—04(—0.6) 0.2—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. paliidifiora 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—t 02-07 ©5—n2—3—5 0615 05—15(—2)
dot or unclear tangential line lip like or dot lip like tangential line or dot

Lenticel shape

tangential line

grayish brown—brown

grayish brown—reddish brown reddish brown— brown brown— grayish brown brown— blackish brown

color
length (cm) 02—08 005-0.15 0.1-02 0.1-05 0.1—06 0.1-03
width (cm) 01—015 005—01 0.1 01-02 01-02 01
Cut surface
Color phioem light yelfow— light brown —grayish yellow yellowish white light yellow yellowish white grayish brown
xylem fight yellow light yellow 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 littte little littie little fittle
Quality tight comparatively tight tight comparatively tight fragite
fibrous slightly fibrous slightly fibrous slightly fibrous very slightly fibrous
Smel} faint faint faint faint fresh soy bean like
Taste sweet” a little sweet bitter and astringent a little sweet very bitter
Length of internode(em) 3—5—7 18—3
Length of undropped bud(cm) 02-05(—08) 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.

Totz2e F77, FH—HIZEWTHECEWEKOHETIZA

HEErZE L B 720, IBOFEH 1em BLET, —X

BRI EA E T VL DICBEL 72,
BEIEEE THIUDITIIEEDOREZ IR L 12720,

HRFEERoy AT &SRB TR & L 7z, AR & AR, &A1

cm DL o728, G aspera |ZTEB L 72BET

LEH0Tecm TH B2, TELRZITRALOEHW

2o

2 . Glycyrrhiza BIEHIO—AREIFIRE

i) #ERZEE i ok (Fig. 1-A ; Table [; Plate 1)

MRMERT, £5813 0.2~5 cm, SR IR, BEA,
KBEE L IEBE TR b T ZEHEETS L, D
BLE L 3% & )R 2, % BIZHE TARY,
B EIZEWL DA % (Plate 1-A), M6 8%
T, FAUCARAE, REREEES (TREE) Wil
T, TNTNIREBE~IREE~F A6, RAB~FAa6
~EOE T L, KIZHWD, BICL ) bt i,
HAENELLNL D 5,

TREE 83 02~15cm, K HEIZAIKE 23T HEE, &
HHBE T, REENFE IR, RURE IR
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Fig. 2 Tangential sections of Glycyrrhiza roots or rhizomes
AL, Root(1) and rhizome(2) of G. uralensis; B, Root of G. glabra ; C, Root of G. inflata ; D, Root of G. eurycarpa ;

, Multiseriate (1) and uniseriate(2) ray of rhizome of G. wralensis.

E



266 WERE THE, oI
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Table II Anatomical characteristics of the root of Glycyrrhiza and Sophora species

# (Figs. 1-C, D, E, F, G, 2-A, B, C, D, E; TableIl) :
WO, ENBIEAELG LT B, AN TBIRT
~50 MHLME, 207 BRI AHEE, 2L 7K 1~4
Mg T, BEchbTrABHErH L, INTHEE

Species G. uralensis G. glabra G. inflata G. eurycarpa
Organ Rt[RA] Rt[RA] Rt{Rh] 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( 4 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 +++ +++ ++ +++
diameter( (t m) 2-18(-24) 4-12(-21) 2-10(-16) 3-15
Multiseriate ray
height( ¢t 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( ¢ 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( ¢ m) (240-)630-1425 (360-)560~1320 (450~)900-2250 880-1500
diameter{ 4 m) 10-24 12-20 12-16 10-16
Isolated Xylem fiber
elements length( ¢z m) 180-1760 540-1650 300-1050 450-1425
diameter{ £ m) 10-16 9-16 12-24 12-22
Vessel-element
length( ¢ m) 80-260 100-240 96-200 100-280
diameter( i 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( # 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. pallidiflora 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( it 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 +1+ + ++ +++
diameter{ ¢ 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( 4 m) 20-75 30-150 50-250 50-150
arrangement linear linear linear linear
Phioem fiber
length( £ m) 700-1000-1600 1000-1500 700-1500 640-3000
diameter( 4 m) 6-10 10-22 6-15 16-35
Isolated Xylem fiber
elements tength( ¢t m) (260-)520-800(-1000) 490-1900 800-1360 720-1520
diameter( 4 m) 10-20 12-25 10-14(-20) 10-22
Vessel-element
length( ¢ m) 80-224 100-160 70-160 112-570
diameter( 4 m) (32-)48-91(-120) (30-)80-136(-184) 30~-90(-128) 30-136
Tracheid
length( ¢t m) 80-170 120-136 128-200 180-1300
diameter({ & 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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7ZIEF NP TMISRE FIC s 2 T BA N T LD,
(1-E) @B LNb 2 edd 5, R G I3 SR & A0
WA 5 4 Y, BRI A TET 2 (1-D), Al
BTl BIRRMEMERE & PSR EER R UMb 5 e B K
HICEF L, MEF I3 EMENEEELL Ty 289
H 5 (1-E,), MR FER R Ry e I f R s
H 5, FHEERAEC T 2 M I RE AL, M
VI CldAg S Mias (1-F,) %703, Mk (1-F,) (X
& 240~3000 pm, FISREAWIKICET 5 L DX
T35L00H 5, BE & KGR, U dGES
12, FEPB % 3~12 g o 2 v 7 M B F 7o e
DED LD, HERNERE LA T, #ERMZK
i EERHE (1-E), #EH (1-E;) & 3~4 JF5E,
REIGEE & Z O FAPICTRET 2 ER, REBERHERE R
SARHERAMAB D & 7% 5, ZAARES (1-E,) OEF 33 & A
EDHREINFHIAGEE (1-F) T, hicR#b+h
T2L00H 5 (1-Fe)o HEE (I-Fs) b H/HILE
AT 5, EERCIEFCET 2 EMB0E (1-F,)
T IRERAY A S L IR b b, RERE#HE (1-F,)
35X 180~1900 pm, Wi¥gAHERICHEMT 2L 005
B, AREMEAMEIC BT A I L Han B S L ORI
WA %E 3 b0bd b, Ao—Ka g (-E) &
2~10 MBEF, HEMHEYEIC BT 5 Z 15 SR AR
(2-A~E) @& bR, ARSI L DR ThH
5 (ROAARD 2/3~1/2 DALE THORIGHEY T DT
HER T, I BAIREMEL B 5 5, MM
MRS A K B, AESAT IR b N5 Z & %H B,
13EAETNTCOFMBAPIC TA AR (1-E) »E
LA, WEEAT, bI»22~48RLED D, TA
ABOBRUVHEROKRE 2 FIFEICL N EL S,

2 (Figs. 1-B, H,1,2-A,) @ (1-B) »&#$ 52
UM, RICHUT 5, RAEONIIC—KEREIRS
LNALNDH L, MEBIZEEE LB L v ods
Ly, b IMUC B 5 ETRHEREYE L (K& W, REB
MAENFERE IR L ) B 50, FH—EERCEY
TLEILCRBEL T2 ET2HA2H) (1-
D), CoREIEEREICEGENDS, KEHRSTHIRT
[EIFENARIC N, S KL, W@rge <, B Th 5 (2-
Ay) o KRERRHEDFIEZ L T A2 IIRFIC/T 13 LA
EHBFIRSMBOBEL S5, fPicdb e 2 vEI L
COLDBEAHEIEL, FOHIFEICLY B DL, W
TR R OB R MBI B E & S iRl o
NBIEHHB,
3. KEEWEHOR
1) G. uralensis
a) FHERFEERE K rsk (Table I)

Ay

Hat
53

FRIZ B R e e myIE v, B BUE ~ 0 B0E C, Mkt
Bzl v, BBEORLNIBEELH 5, REIIRDOE
RBEICHMT 207, BB, BRITH W,

b) WEkF2EE (Figs. 1-B, C, D, E, F, 2-A; TableII)

AR RSN R IR T T A B EPAHERE I TN ETE T,
AHHNCEHNT 5 AR — KRR AL 2~ 10 HEBaZ,
BRHED T T IICH % 2T, 260 SHIRSTH
BT EEEIc KT, BERUHORERERZNL TN
12000 gem BLER O 540 um (23E T 5, AREPHEHERE I 5]
HTARERZE2L, THINEHT 5,

R | AREEO—KBGTHAIZR L D AT, mE, 18§
DAL F %2 5000~7500 gm LL L, 300 um TH 3,
if) G. glabra
a) PN EE ) Uk (Table )

OB BT TR A <, iz H v, RER
RO EIZFIT 5,
b) NEBF 8. (Fig. 2-B; Table II)

B ans oMo FMmiahc s = 7By
LOBED S L, RIS Iz Vo LN B,
ARERD —RIBGTAE RIS % 3~ SRR, BElRHEYIEIZ B
T BRI G. wralensis IZFEILT 545, R0/ N IT, &
B R UMRORAAEIL 7000 m KX 410 gm, G. uralensis
& HEOME B A 7, F B E IR L e v,
R R ARSI A B 2 2T 5 b %, —H
FinL D LRSS 5N S, BOEIHT 2 REBNED I
HWHEC, 60~T0% TH B,

RE | AREO— KBS NS & LIRORKEIR &%
4500~5800 gm, 250 um TH b, #IZ L L DR L F
T,

i) G. inflata
a) PRI BE K (Fik (Table I)

TRIZEHEME D A, BRITH VDY, BizbTricEAERE
T25L00°%H 5, IREIBOWEICHLT S,

b) Nk RE (Figs. 1-G, I, 2-C; TableII) |

1B G uralensis % G. glabra |2 }~HED & { 5%
T %, MO T3 IE T~ KA R OBMEREDARE D 5
M CHINEL < BFl§ 2, L L, BEHARMERE
OEF (3 ERER o ST RIS MW R L, Z DS
T AR O TZAR,  BOFIAT IS RN e 2 5605
b5 (Fig. 1-G) . REW— KB AT T, TR
YIWIC BT 2 ZFI A HEED S S R U &EAMEIT
3000~4000 gm K 1F 300 um TH 5,

HRZE | REDO— KB IR & D ANRT, BiRHE
T EE TR & AMEIT 2500~3000(~4000) pzm
B 120 ym, FEHSSEGEREII B o R R AER
2L, #HUMCEST 2,
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iv) G. eurvcarpa
a) MM RE K Uk (Table 1)
MRATEEHES DR TR IR D e <, G o inflata V2 30T
9% FHL ML T 260H b, MEDEKD
sz & 2 ARIKE B~ O NE R L, AH
DAR AW DIk E L T#H N5,
b) NEERE (Fig. 2-D; Table II)
M1 G inflata TR, MEMEDS %
BT, Aith b RSB E T kJib!lJ iz

BRAERELX 4~ s
WIS 5, e

O TIEATR — KB HLRRIS = E A, TR <
ZORHEIKICTEM T 5, =53 ORI i 2500

(~5000) zm K UF 600 gm,
T3 L BRI BT 2 — KB LB w5 & L Ohg
DA 2800~4000 (~5000) gm A X 130 gm T, 2

AP RIS | [EEE oYW (AN /Kiliﬁlz-'rﬁf)\ FLCEEL
T B 4 DRl b AT F 72 i3 Wl 4 (i Rr
PHATHRAS L LG LS B,
v) G. aspera
a) SNz e K vk (Table 1)

RERZHEL DEATT DY Hibd %k f% %)f)%) EAT|
B LD L OB RE I N v, RED SR

D, WiEb Tz,
b) W#IEZ#E (Table 1)

MEZE D 2 7 W RUD N O IR I
TEEA LS T LD E FD, MR I AVE R, M
GUEAHRIITH B, SIS AIRRC AT RoX0 N T,
W O i TR R 55 pm, ARTRMEHE (2 £ & 520
~800/4m BRI BT 5 ARERD- KB AR &

2134k 2500 pm Th B,

vi) G. yunnanensis
a) P E & Uk (Plate 1-C; Table )

HU R T A A SR L 7 e MR KRGHEL 2

HY, KHIF TRk F 720 im’a«lﬂtf, ’?&b\ BRIZ T BV,
b) WkIZEE (Table II)

M MEHEDY %, RTRTAREHERE 2 U ~ T ETE TR

W IR L BN T B, ARIBO—RBEHLIGEIE 3~6
{Blﬂw'J, i S A C BN 1600 wm, AFRREHE D & <
FEEY B, EAVIZRN TIPS AR A TN bk L, B
BRI TR OB ABE I N LGV H S5, Th
WA LG O A A I SRR D 2L 7 AR D RE D &
s,

vii) G. pallidiflora
a) FhalIEaE X ook (Plate 1-D; Table )

LN 2

HURSRIC I AR AEE L v, MRICIEMCHEL b
Ak, WHABE L 7@ % <, Wi~ B e Lt

T A, NI 2o 1Bk, BRIZ DT Az v,

AR

b) WEBEE (Table II)

FRE MEHEDT S, EBHRHEREIL T ~ AN 2 TRl
I HHIAIZ BLA T B AT — RS LR L 00 B T,
He A g0 T 5 S 138 Ak 5000 wm,
viil) S. @lopecuroides
a) PRI R Ooek - R (Table D)

TR E e SRS B, L
0, HizL 5L, DKL LS D D,
=

b) Nk e (Fig. 1-H; Table II)
7 ), BRI SR
v %&mfﬁ&f‘r{ 7 5 7 B AR A5 ] L»P?»U\

IERGHEL BASH
UNEE i

2 Glycyrrhiza J& &
<, RSB R

CHHNT B DA TH B, AHBEME D D7, BIUNIANZ B
TP THEAF D 5 F GBI v, HIER

Fde <, W Tl 570 pm, R T
VLED b od i 5,
4. kEiEnEBI OV ST 7 «— (Plate 2)

F ekt i % TLC 438 L 728528, G wralensis, G.
glabra, G. inflata, G. eurycarpa i3 REAH 0.38 ffiTic glycyrr-
hizin 2 F v F H%
sts, G. pallidiflora, S. alopecuroides 121X 1H] 28 I3
OLNL T, MELRETEED 5 —2 Th - 72,
5. MBSMOTER VFEEY

“1£ 1000 gm

(ANBRCHDNERFRGHHE!

Plate 2. TLC profiles of extracts from the roots of
Glveyrrhiza and Sophora species

A, glycyrrhizin; B, G. wralensis ; C, G. glabra ; DD, G. inflata ;
E, G. eurycarpa; ¥, G. aspera; G, G. yunnanensis, H, G.
pallidiflova ; 1, S. alopecuroides.

Plate, Kieselgel 60 F,;, (MERCK) ; Developing solvent, n-
butanol —water —acetic acid (7:2:1); Detection,
Uv2s4nm.

2Tz, G aspera, G. yunnanen-
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Table III Collection data of Gancao (H#) and its botanical origin in our result

A B (o] D E F G
Name Tohoku-Kanzo Tohoku-Kanzo Tohoku—-Kanzo Seihoku—Kanzo Seihoku-Kanzo Shinkyo-Kanzo Gancao
Place purchased Osaka Niigata Toyama Osaka Osaka Osaka Lanzhou( MM 5)
Date 1983423 1981.10.20 19826.17 1993.28 199328 1985.11.16 1990.9.18
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 16~35
Diameter(cm) 08—18 08—14 07—14 05—13 1.0—19 06—1.8 10~14
Color outer surface brown~—blackish brown  brown—blackish 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 yeliow light yellow light yellow—light brown
cut ( xylem  light yellow—light brown grayish yellow—light browr light yellow light yellow — light brown light yellow —light brown light yellow —light brown light yellow —light brown
surface —grayish yellow
pith grayish brown
_Split ++ + + - - -~ -
Botanical origin G. glabra G _uralensis G. uralensis G. glabra G. glabra G._inflata 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).

A SO ERLRENE i MR e, Ty TLC S#fric
L O FEEL 72 &2 D&% Table T 27”9,

B HHE B, CHEWwicHE G 1d G wralensis, KA HE
A, FEALHE D, E i3 G. glabra, Tz HE G i3 G. inflata
DEBIZEEL 72,

fhamN U B

1) FETTHE,) ¥ L THEHAING SEONPOWRE L
BZIL, AETREBOR, WIERZEEEYIC IS EGHE
12 BT 5 — KB (ST omE, 1§,
Tk, BUHEICB 2 20 7 REOREE, kR
OEFIRER, RKEoE, BEBEDNE, 2 TEHLS
T LDFERDE, TAJARNE, FLEHre~
G744 —ORER L EICEVRERITERL, R F
BET, HA 2 HT 5 G uralensis, G. glabra, G. inflata
B G. eurycarpa DH T L% L&A BT D
HN, FOREREICLIVERL -2, INET, MK
(7 R P ANNEY 7% 17 A M B Tt - |
PEINTEDL ETHHEID - 2h, SHOBEUIR
ERXUTHHEZHLPIC L Z20Z SRS NHTT
H5b,

2) G. uralensis & G. glabra |ZWiE O#EHEYE, KB
Wi &% G inflata, G. euvycarpa & Blg - Tz hy,
WL BTN T 22 L IIR#TH- 72, L
L, WERERIC 1% 2 H I3 BRAHTIMIC BT 5 — K
SO E I HME L, WRIE G inflata B EB/AINTH Y,
FIkiE G. eurvearpa A DWW E B L, FIFPEGHER L
G. inflata A EREBPIATA THUMEZH AT 5 Z
ERFICE V2B EEBICKBTE 2, G uralensis
& G. glabra DIXFNERPHE L Vo5, SFIRET M

&2 RUmES G. uralensis % G. glabra X ) KRE &
DML G. uralensis 1Y) G. glabra 7¥7%7% <,
T 72, BOBICHT D2 ARENEDIEIT G uralensis
1343~64% THIHDIZH L, G. glabra i3 62~72 %
TEWEERL 7,

3) EW®HROEIHEIX 2 S0° G. uralensis, 1 5
G. glabra, TEACHEIZ 2 5 & L IC G glabra, Freaid
it G. inflata (2R L, HEBGIEBX (HELEM
) W& G uralensis ICHIRT B Z & R HEREL
2o HRAREILHENEMN 1 D>TH D2, 40K
WM E LT G glabra LIS G. uralensis % FESE L 72
ZEiZE D, BAAHENEED G glabra IZR S v
L# 2185, SRR LY EATSRHOELAD
BT LLEBEORMNC DA > TB LT, G glabra »*
FAK O HE L LCHRBL T 52 & 2RFMIC
Wohic Lz, £z, EREAEE LB HEDOHE
roRXpgEanTE B MAEMBEED
B) MUOHAEYE (EoR) IEMc L ) B - Tw
fzizsh, MORASE L THERATELWZ ELHHL
720

4) TREMER ) CMEARBREE ) TREAN,
2R & LB HE o R (BUIE O BTE &4 LE, Ha
b8, NEH BBERO—E, WA L) idwind G
uralensis NEIZHAAT BB TH B, T/, THIREAR
#y, ORI, PESREORK L X H L G
uralensis £ 7213 G. glabra ;R T\Wwb LD EF 2
Lk, 512, THRARREE, o TH,, THBRARR
BEE o TREMEE I BEERERRE,, B
ARELy O T LLER SR W e SRR R A EE R A AN
e EORED S, WRAH , EATR, MHEE AL
FHAEICYE LT WL O R T, ML < #HE

1b)
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5)

HENCHH L2 d WL DERThH o722 &h) ot
bbb, ZORES,S G walensis ® B ELTLF
Bz {, —HHAPE D230 7% v G aspera,
G. yunnanensis, G. pallidiflova B X H 3008 Bk
PEREL, NAErEOGRTHEEEOE G inflata, G.
ewrycarpa ZBWMICEL L b weFEZ LML, G gla-
bra i3 G. wralensis |2 L THEDFRAED DL, B
SO LTHICEL D,

oY 11 FEROTEED S, G. eurycarpa iz G. uralensis
G inflata DR TH L ERELRTRREL TV 5,
G. eurycarpa OIRO— KGRI B MY I B 1
2@ E Y G oinflate X BIRRICIE L, WRIE G uralensis
ERERICIR S, WEEENIZ L G walensis & G. in-

Sflata DR L FRELZ IR 2,

6)

G. aspera, G. yunnanensis, G. pallidiflora, S. alopecu-
roides DT EBIZ 1T glycyrrhizin 2B I N T, £

s vy — > 4 G. uralensis, G. glabra ¥ 13-k

7)

1)

&3

w

CEZY, HEX L ToOFERICIRESE 2w, FRiC S
alopecuroides 13, FEET "%, OFEWMMWTH S S.
angustifolia SIEB. et ZUCC. & [al#%iZ sophocarpine 7
¥ o alkaloid & Ek4r & 5 2 & 47516 LT 3.
S. alopecuroides (2 EOWNFEH BIGX, LB K
> IV ARKAECTHRABERZ BRI N TS
N, THE, *oBHARIRTLINETHD,
KREZAC R EFEZ SN D G uralensis DR (F
ZIAARE) IcHRT A HEERET 5201213, B
Tl HA R (RZEZ SR, BRIZHC, WERRRER
12 NS A A KRR T, @& 12000 um 2 aE L,
TLC 5347 Tl glycyrrhizin ¥ T% 5 = & % 50
TELEFH D,
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