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A study of alkaloid contents in the herbal stems of Ephedra equisetina
Bunge and E. sinica Stapf cultivated in the same field for 8 years.
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HEOFHEY A JIIVEHBRIERTICBWT, FNIC8FEREE L /zEphedra
equisetina Bunge & E. sinica Stapf OFHZEDO 7 )V oA RERZHE LR, siENa

ZICEN o, TROETINAOAS RERICEETHERNEL T, RELT TR,
FOEWHFEE L TS ATREMAURE I Nz, BITE, MRS ORREIE—RICHRE T
TN TN 54, BRRE T TIIEMLEICEFTT2HITET IV O REEMEN
HMIZH 2 ZENHENTND., 5%, HRIZBWTZEL THR160DE &R0
BI(7I)INA0A RERDOEWIEZMIGT 2720113, INETREPIRETHD &
INTERE. equisetinaDFEIACEHRFTHZEBEETH D.

Abstract

We collected the herbal stems of Ephedra equisetina Bunge and E. sinica Stapf cultivated in the
same conditions for 8 years in Pole, Xinjiang autonomous region, China. Comparing the alkaloid
contents of them, those of E. equisetina were apparently higher than those of E. sinica. The result
indicated that not only the habitat but also the species affected the alkaloid content of Ephedra

plants. Generally, E. sinica is cultivated in China, but it is said that the alkaloid content of wild
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Ephedra plants in a rainy or high humidity area is lower. The result of this study suggested that

cultivating E. equisetina is worth to harvest high quality Ephedra in alkaloid content in Japan,

though it has been thought to be rather difficult than E. sinica.

Frif

A TRREE ) 1316 8UE H AR AT
C, Ephedra sinica Stapf, E. intermedia Schrenk
et C.A. Meyer, E. equisetina Bunge @ 3 fliAVHE
INTWBY, 3OS B E. equisetina |3,
By NV hoA4 REE (ephedrine &
pseudoephedrine D &F&D&&EF) AMHD 2FE D
HEVEWNIFERNDEEHE SN TND2 DD
M, TIN5 ORRIIBHEMZHKRLZHDT,
ThAOA RERICEEERIZTEEZSN
SHEEM, EEFE, EFREREDAEESR
R —E TR, FREEFREZHEEIES
HENE<, B TOREINETHD &
Mo, FEHOEDPFRIIOVWTREEAL
WEEIN TV, /FTEOE. sinicak T
E. intermedia & AHE 2 LU U 72 & 72 W AR,
FALEK D E. distachya, E. gerardiana & kL L
EHERIHD, 6 FEEEKITBIT S
E. equisetinadfa 7 )L Ao+ REED, #HoT
®%AEED E. distachya B O8N 7 4EAEFEAERED
E.gerardiana &0 H{K»n-> 7D
(E. equisetina 1.15 %. E. distachya 1.85 %.
E. gerardiana 1.59 %). #Ish7%E, AEHEEN
—ETIEARWI &ITmA, ffEOREMED S
EA100mBL FTH-ZZ EITHL,
E. equisetina T13350 em&F L < KAULL 7=
DTHO, WMEORESDENNT IV AT
I RERICEEL TCWDREESEZ 5N5.
FBWAEDE sinicalZBNT, TILAOA RE
BIERKEREDEFTRREIHEEZT, B
KEDODIRWHEMTIZY IV AOA REEN

EWEIINH 2 T EMASNITINTNSY,
B34 D E. equisetina (/K 73 BB A8 U LR >
ABLICOBBEELTWDED D, AEDOTIVA
O RgEME. sinicaZz XD bELDITAE
BERREOBEWNEKNTH D AREENH D, D
B ThDMENIE LRI I N TR,
Al PEFEY A ZI)EBRERETICS
W, E. equisetina & E. sinica 23[R D[]
— MR Lk Z2 AF LD, 2560
YT DONWTT VoA RERE LKL
TAERICDOWTHET 5.

7

Ephedra equisetina Bunge 6 #.f= A &K=
130625A-1~A-2,130625A-8~
A-11. Ephedrasinica Stapf 7 bk fEA RS
130625A-3~A-7, 130625A-12~A-13.C
NSIEFHEHFAEICTHEEBERICKD &,
20054 12 1B % S EMIFES L 72 (20054
ICRERE, BICER) MRS 1572 B R 2
Th5.

M w1 ZIVERRK R

(alt.950 m). #HLH : 2013 4£6 H25H. i
BHEAR IS IRNK 2 EI LR DK,

Kz, INSORBEERBREICONT, K
EEMEDN S EHZE LI TICEET. 2005 4
AW REE N S N, BUGD S B S 1
IR FZ4 BRIV NIl THE® L,
FHEME 9 BICTEREZERILL 2 BI5I2E
REL 7=, IEBRRITHEAK, M, FRE/RE3EE
A ETTIRDTIT20124F £ Tk L THEE L
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Fig.1 Ephedra equisetina and E. sinica cultivated in the same field in Pole, Xinjiang autonomous region, China.
The stocks in this side (left, bigger) are E. equisetina, and in the other side are E. sinica.

TWeD, BIGEEYZReTEY, 2013 4
FICHEZHREL, MUEOOITEELZ.
A R4 5 NI BHIBHERR N A 572 > 72
JROLBIRITIRAF L TW ek TH 2 (Fig. 1).

FORIEICDOVNTIE, EICHERYED i
I > THEBRICK DT 2. T/bB
HMEER RN 5 N7z 3k (130625A-1,
2 ;E. equisetina 2z tX130625A-4 ; E. sinica )
IZDWT, HiFd 1RSI0 RETH1E,
BEIIEROZOMTMN2ME, £z, HIC
BRALEDNK 1 mTBH L 2WZ SICX D FEE
L7z, MRS 2 WIZERR DR D 5 N7 Wik
AR DFETHERRETH > LR EREZED
FEERE, HEZOEDHKF OBRLELL
BLTCHWLZ., TN THHTER$ETH > 72
BRIZ DWW TR E D WES £S5 1T Ll
BT U7z,

TIhOA RDOEE
BI6WIEH AR/ L OERIEEZSEITLT
UTO&EETHELZ. WBHARDOHE

KHK0.3 gZMHEICED, HOZALY ) —))

(1—-2) 30 mL&EMA, 15 MR 0REE %,
LD EERZEABL, WENARS Uk,

f=e o, : ephedrine-HCL, pseudoephedrine-
HCI, methylephedrine-HCL, norephedrine-HCL 3.
MRS DB O Z M A L 7=. norpseudo-
ephedrine-HCL |Enorephedrine-HCI/N 5 7 5 3 T
BHETHRLZDOEMAL 7.

HPLCHI&E &M : LC-20ADpump,
SIL-20AC HT autosampler, CTO-20AC
column oven, SPD-20A detector (Shimadzu),
YMC-Pack ODS-A column (6.0mm [.D.x150mm),
Column temperature:40°C, Flow rate: 1.0 mL/min,
Detection wavelength: 210 nm, Mobile phase: 27
mM sodium lauryl sulfate (SDS)
solution/MeCN/H3sPO4 (640:360:1)

f& Hidstudent T-testiz & 0 ¥iatULEE & L 7=,

BR-ER
1. 7vhoo REEflERkREFg. 2,
Table 1 iZ779". Ephedra equisetinad#a 7 )L}
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Fig.2 HPLC chromatograms of Ephedra plants samples.
a Ephedra sinica (130625A-3), b Ephedra equisetina (130625A-2)
NPE:norpseudoephedrine, NE:norephedrine, PE:pseudpephedrine, E:ephedrine, ME:methylephedrine

O REEIE, WINbHFE160EERKT
H% 0.7 %BLA LT, E. sinica l30.7 % KD H
ORI ERED SN, 7NV AhnoA REED
SEEE I E. sinica(0.80+0.24 %) L D HE.
equisetina (2.32+0.39 %) OFNAEZEIZE
Mmole. TETOREENS DEHRTIE, <
FUBAEYNIRE LTIV 01 REaEN
WD, BB ~6FETRETDEIND
W, KRR TOEBRMEIOT IV IOA RE&E
BITIZEELTWD EHBENS. 2Dl
EMS, E. equisetinaldFHREBIZX ST,
E.sinicak D b7 )V A0A REREDENETSH
HEfEIN. TbEYIVAOA REE®
13, AEREZT TR, MOEWVWILHE
BEZIDIENRREN, RA3IHEDI B,
E. equisetina®#¥87 )V 104 REEMNE. sinica

KDBEWVWETHMEDOEBOMmEZE KT
HiEREMZ. Fl2, VIV AhOA BHRRICD
WTHE, RIZE > TS D ENFRD 5Nk,
E. sinica, E. equisetina® % |Zephedrine s &2\
pseudoephedrine & & & 1 & WIRIEN L 5 7208,
1A T DL RN YW OB NRD 5Nk,
norephedrine 2 T\ methylephedrine |3 ephedrine
KX pseudoephedrine & [bifg L CERMNMEMN o7z,
— Jinorpseudoephedrine & &2 DWW T &2
MWKEL, E.sinicaTld&E0.37 %,
E. equisetina TIZ[FEI U <0.41 %&=&H69 5K
HRRD SNz, fIETEHSHEOY I oA R

WEREDOM3E BE/RD, FTEETDH L
HEAENS.

2. FHIEHEOH EEICEIL, E. equisetina 13
FENAREA L, —FDE. sinica \ IARELL T
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Tablel. Alkaloid contents in the herbals tems of Ephedra plants cultivated for8years
fromseedlings in Pole, Xinjiang autonomous region, China.

contents (%) Eph (Eph+P-Eph) NP-Eph
VoucherNo. sex Eph P-Eph N-Eph NP-Eph M-Eph E+PE (PEcgas /p-Eph  /Tas  /Tas
130625A-3 — 0.83 0.21 0.08 005 0.04 1.04 121 3.95 086 0.04
130625A-4 § 0.27 0.19 001 002  0.02 047 052 143 089 0.05
13062545 — 0.84 0.08 006 002 005 0.92 1.05 10.78 088 0.02
Ephedrasinica  130625A-6 — 0.64 0.07 006 002 003 071 0.80+0.24 0.81 9.79 087 0.02
130625A-7 — 050 0.65 002 028 002 L15 147 0.76 078 0.19
130625A-12— 043 0.31 003 010 0.02 0.74 089 139 083 0.1
130625A-13— 036 0.23  0.08 037  0.00 0.59 1.04 153 057 0.3
130625A-1 ¢ 113 0.68 0.2 015 0.02 181 209 165 086 0.07
130625A-2 € 1.94 092 007 015 009 286 317 212 090 0.05
oqiseina 13062948 — 138 085 008 004 006 223 2326039 241 162 092 0.02
130625A-9 — 125 0.88 0.06 041 0.03 2.3 264 141 081 0.16
130625A-10 — 151 121 0.07 006 007 2.72 292 125 093 0.02
130625A-11— 0.89 1.28 003 007 005 2.8 232 0.70 094 0.03

Eph:ephedrine,P-Eph:psudoephedrine, N-Eph:norephedrine, NP-Eph:norpseudoephedrine, M-Eph:methylephedrine.
E+PE:ephedrine+pseudoephedrine, TAs:totalcontent of Eph, P-Eph, N-Eph, NP-Eph and M-Eph
*:stasistically significant (student T-test, P<0.05).

Whaho =iz, MEHORESIZTONTI, E. sinica IZDOWTIIHEY 1 VIIVEHBEKITIE

E. equisetina D 5N K TH o /=, FHEH
T B W T BB O R [Fk O R
B L THEER SN TBY, FENRLZLHD
EDREMIZENTWaho/= (Fig. 1). I
BHRIFMWAORET N B DR &5 2 WITHIR R
LTSN, BEEHRIJERERESN
RRTHDEHEIND. FBUTHEREN
SEEMER SN TERA SN2 U EHEY)
FrcEL T, ZNETOEKDOFHETHE
MINELERL 25 DT XTSI THRIL
S 417~ E. sinica T, #lZ E. intermedia & FHi
5HOMNRMEL TN, E. equisetina OFffT
ECAR S N7z T EHER E N2 DTS [EA
W THB. 4EFHH L 7= E. equisetina @ H1Z
RNFEATL2HONRBO NN, EHESD
FETIEZ DL D72 EEZ /R T E. equisetina |Z
R oA ZIVHRRIEEICS Y TEEN S
T, MOBHAMTIRIZEAERD NN
eSS, ASNZETIIHEY 1 V)
HIEREDREMENTWEE Z 5 ND. —H,

HAEN2W®, NEEHBEIBRXZER QM
MOEBASINIZHETTHD EHENT 5.

3. EESOEHEBABXIZBITSIN
ZOXRTUHEEHOREICE W T,
E. equisetina OIGIIRETH 3 & T 2 1HEH
ZHRTHDY, EEE, SHRBKABXZTT
37a<, NEHTBHBRSHEY 1 ZIVEBK
DI DB A EHTH, E. equisetina DFES
RSNz, SEERE L ZREBICS
W, EHEBITERDZDOHEKPCREEZE

BEH LMo EDEREELN, H
Vo REIIR ST, AFREDIERT
Hhol. ZOZ&ENSE, TOLHIIZ
E. equisetina Z &0 TN A ORI L /-5
RThdEflrcnik. ThbblENEN D
<, MOMENIFTDEEEZHET 21T

EWCEETHZENTET, DOYLTTDOAE
BICIIEEZ TSI WEREICIIERND 5
THITHD I NS, Y TREI N
E. sinica #kic DWW TH 7))V oA RERNHE
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16DHEZE FESZDIF1IROATH D, B
WEODBWI ERT IV OA REREZEM
SETWAHRENEZ 5N,

4. BUEHARENTHE S NDREIL, F
ICHEN S OB ERITIKEL TNS10 3,
] BURF 13 & 508 38 i Ak b 1E 2 2R 1
ZHEL TWa. BLAITTTICAARTORE
BFFEICHR D AR A, MR 21T K 2 BHERE 1 2V
W E. sinica & WD HEREE HiEORE 217> T
WBHM, HEADX D2 WLWAREE T T
TIABA REENEEITENEAICH O,
ZELTHRIODOEZELAKIIEET5DD%
BT B0, SEEL O RERTT
LEMNH D, RFFEICBNT, E. equisetina
7oA REENMFRICEERETHS Z
ERBHOENIZZENS, SHAARTAEZ
RELESBAOTIVIOA REEICHEENE
b, L LARIREEMESE S HE
NEg<, RENNHERETHLLaND.
EEMESEIEENICENTEIEREN N E N
E.sinica 72 I L TREEAR#ETH O, 4
BITRE HEORFPE TR T WK GRiK)
DR OM, K VREENE S 7 E. sinica &8
FlSE5 &0V MG EORMA b HLET
H55.

S . AHEITEIRE AT BRI R T B 4
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A Research Report on the Cultivation of Ophiopogon japonicus in Kawachinagano City
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F—-T— K EZMA, ARET, Rk, AEKFHSGE, Ophiopogon japonicus

Abstract

Kawatinagano city was one of the producing districts of the Ophiopogonis Tuber until the 1960's
in Japan. The author investigated the cultivation and processing methods of Ophiopogon japonicus
from former farmers in addition to researching the literature at Kawachinagano city museum. In
1962, the growing area was about 30,000 m2 and capacity of production was 37,500 kg a year. The
Ophiopogonis Tuber was replicated in the same method as the 1960's from wild plants growing at
Kawachinagano city. This herbal medicine had properties similar to commercial one imported

from PR China.
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Studies on the constituents of Gynostemma pentaphyllum
in the countries including Japan
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FICR PN ot S
T770-8514 {HEETILYEHTVE 7R 180
Kazuko Yoshikawa < Shigenobu Arihara

Faculty of Pharmaceutical Sciences, Tokushima Bunri University
180, Nishihamabouji, Yamashiro-Cho, Tokushima 770-8514 Japan

20144 11H 3 HEAF

g B

7 F v V)l (Gynostemma pentaphyllum MAKINO) 137 U#} (Cucurbitaceae) IZJ&
THLEEDDLMMN TH D, BMAITHAZHD T X F v V)L O EE K D8 0 ff
DOPHEY > <5 > FHIR=, gypenoside I-LXXIXZHEEL=. ISICHEA=ZC D20
PR, ginsenoside-Rbl, -Rb3, -RABIUN-F2O4FENEEND I EEHENTL Tz,
ez O, PEREDHEEOWEEMN SOOI Y > < T > RY R 2 MH
HEnk. L, ZORMBAIMENBRIEEINTVWEE/ TAEY RBEYRZT
Holz. EMBEHEIECHENSHESINTNS. B 77 7R 2 EARESERNT
Bighirie EMMEINTNWS. 5, IS0 RRRNEL (ZETF > R) 234%%<
WEIN, TIFYVINERE L THOWNEZBRES Z 2 MET 5.

Abstract

Gynostemma pentaphyllum is a perennial creeper belonging to Cucurbitaceae family. We isolated
new dammarane saponins, gypenosides I-LXXIX from the aerial parts of this plant of all parts of
Japan. In addition, we clarified that ginseng saponins, ginsenosides-Rb1, -Rb3, -Rd, and -F2 were
included. After our study, over 60 saponins were reported by researchers such as China, Vietnam,
and Korea. However, the most saponins are the monodesmoside type in that the side chain is
cyclized. Biological activities were reported mainly from China. Recently, aquaporin-producing
promotion effect, and antiadiposis effect were reported. We expect that G. pentaphyllum comes
into the limelight as herbal medicine again with more adequate scientific grounds (evidences).

RDICTIF+ X)L &I g, TE, 88, YL—27, 1Rk

7 <X F v V)L (Gynostemma pentaphyllum EnmlTnWs., EEFEAL, 5123
MAKINO) %7 U %l (Cucurbitaceae) MZ%4E KL TNENSTZD, BITHRED/NEZE
EDODLHHEMT, MHEREKTHD, HA, W BE<. WHRISE6 —8IUTEE, ATHLE
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BB LD, BEPEREE TR HT B AR
YIKE) (EFefE, 1982 4) IKi34#4 2t
ERELT, EICHRNRHZ2OTTYIF vV
hEWSH, & ITHAMMERW SRR TN
T3,

DREDT IF ¥V IVDORAHAFR

TS SCR I A T AR HE IR B D 7)) —
THRHEOY U REY OREFER (Siraitia
grosvenorii) ORELODEZ O R
(Mogroside) & Lzr 7 IVEY > > RY
RO THLHHRIE & Bk, WELD. &
ERI®WENICH, EHELTHTIINTY
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compound K&EREZNBHEF =2 (#ifif=
PUY) OHY R EBEENKSHLEZS
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L2, ZOWMEREA=Z P EFRLY OV
5 FRPIR=D (20 S) -protopanaxadiol D 7
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(gypenoside) Eff L7221 MOHMRY > <
5 > RY IR TH Sgypenoside 1-XXI7Z Hi
BE, TS DL EMEERE L2, AR
DR DRIZ (20 S) -protopanaxadiol &7k
2O 3L E20MICHEREEEZAL, TNS5D
WERRBEE 7 NV a—R, I L/ —X, FoO—
ATHhHs (H1). £z, 3HMOWEHENES
NLTWEHRZCEZTATNS. 51
EHZ Y 00 RZ>0 (208)
-protopanaxadiol 2O ERHD TH 3
ginsenoside-Rb1dftl, ginsenoside-Rb3,
ginsenoside-Rd 35 & Thginsenoside-F2 D 4 fliAN 5
FNsHIELEHLSMNLE (K2). 2hsD
SOV UHRZ N TS FRERRICR L
THIHHER  GEBER) NS NTEIN TN
5. BHZ>Y 3T aFE (Araliaceae) D
& %= (Panax ginseng) DR T “#Hfif
AB" EEEN, HL<ASTRICHHAND
D, RERFORBEELLTBEINTEL
SRR = 2T LT, YYFy YL
WBHAEEICALS ML THD, FINTAER
TRLLEERYOTIF ¥ VIVICERAZ D
CERUEMHHETELENS—KRT—
LEEILE. DD, 7IF ¥ VILDOES)
MEMG72 A= > 2 > OENITITHT 5B D
Th57251E, REMICTH, EHARITIERE
WM 5 EHE NS ZENTES. TOH
BREEIIERIMIC L 0 Bz, RICidEAZE R
TH2HMbHD. TIFT v VIO REZ
D2IBIT, ZORBEKRES O R
DHEIE S 2 HIR & FIRRICZ OEREU Z &1
EFNENRBD LN HRZGL. Alilchl
SHEE, SLED, EEY, BEHeD, foEl
¥, EBEY, TEYOREEDOTYIF v VLD
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IR . ] o

C-3f7#EER R, = glucose, rhamnose
C-201 B R, = glucose, rhamnose, xylose

T I 5 R.O Rs

RO o
oﬂco Ginsenoside-Rb1 R=H
HO 6"-Malonylginsenoside-Rb1 R=-COCH,COOH

[
o
I

C-3{ B8 R, = glucose, arabinose

C-20h 45 R, = glucose, rhamnose, xylose

R = CHg, CHO, CH,OH Ho
R, = CH,, CH,OH o1c

R,0

C-3f#EiER R, = glucose, rhamnose
C-20f7 BB R, = glucose, rhamnose

QJCO Ginsenoside-Rd R=H
= J 6"-Malonylginsenoside-Rd R=-COCH,COOH
R : o Ve 2

C-3f7 Ml R, = glucose, arabinose
C-2017 438 R, = glucose, xylose
Ry=H, OH

X 1

YRR RBEIT, K80 FOH MY >
YT RPN R S O
ZHHSMTLE, (K1)

SEIRE (REBTEE) 7F v YVIbh
5gypenoside  XXI-XLINGE T LII-LY & L
723 M HEE, (L EEERE L. BEE
DOYIRZ > OIS OREIZ12 A7 DK BRI
KL, 190&E21 fLDAFNVERT LT E R

EHD0NRENAT RaF AFIIEICRIEEN " o
glc .
TWHZETHD. 3 he20 fichsazy i oy e
- — s N oH Ginsenoside-F2  rham:q-L-rhamnopyranosyl
L, ZN5 ORI S8/ — A &850



RO o)
glco Gypenoside V R=H
HO ! 6"-Malonylgypenoside VV R=-COCH,COOH
[ 2

WA=, I8/ —A, FLO—-AThH5.
UL, SMICOAMEREGERTH YR
MERSTHO, EHEHRNBNODREHTH
2.

WEEPE (FEETEEET) 7 < F v /)b
510 fEDgypenoside XLII-L17Z B, [Lapkks
BRE LT, EEBREDYRZ > OGO
BIL 2 ALK EZF L, 3 hr&20 MrDfEs
BOBEEIIIINa—RA, L) —ATH
5. =517, AJIREX D15 /zgypenoside I,
ILV,VID 4 BN EENTNDS I EAH SN
2737z,

EIREE ONZERD) TR FrVILn 514 FE
?dgypenoside LVI-LXIV, LXVI-LXXI7% i,
{LPHEZRELZ. 51T, BHEEY <
F ¥ VIVIZIZE M = > 2 > dginsenoside-Rb3
DOfh, A)IEEEDgypenoside V, XN
ILFE Dgypenoside XL, XLVD 5 f35 £
LT EEHSMILE. BREEOY R
DOFEE DR BT 2 (LIT/KEEHE &K 3 2 572
RNBDINH AT, 3460 E 200 DBERS G DRERL
7NV a—A, 7IE/—X, F0—2X
THa. YR OFMBEIIHEHEZ DD,
N E &R EIRLIL TH D, &5
2 MAVKEELS N DONERBIRETHS.
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FOERIL, 5 Cab o T ) 35 K OVE R U CRM
M) ET XF ¥ VILin5, gypenoside LXV,
LXVI, LXXI-LXXIXD 1072 Bk, [bpms
EEPRE L., UL E%E19834FE~19874EITH
FHEEEL3MITHER L

ZDH%, 198941, WHRHIES THEDIE
SICEDTIFrYNNSTIIHEELTY
0 =)V %43 Dmalonylginsenoside-Rb1,
malonylginsenoside-Rd 33 & {*malonylgypenoside
VORI, @WENshe (K2).19 2ol &id
R B K OV 2 R R A S 1 T T
ST EICKD ERROLDI BT VIUEEINEE
FEYRZUNE SN, gypenoside DN < D
B~YoZI)VEEFETS7 MR &L
TP RF v VIVICHEET 5 i Retk 2R T 5
HDTH5.

ENEDOTIF vV ILORSTHAE
1990FERUTAD, KARW), FRITHED RN
b&y, YR OHBEERAFEL, #it
EHTH7XF v VILDOYRI > DR HFEAN
MES Nz, PETIETY XF v VIVTREE
(avas ) EEn, H<hoHEMR
#, IEREREPENEKE RO R
bhTWke., O EFY R RS OFEFE
ERBTLHDTHS. PEDRSEEDH
HIENS OEEBEN S WTNEY YT
CHRYRZCTHZD2HODOME (C20~
C27) ITHEMNASN, 1~T7TITHHETES
(B43).

1. (20S)-protopanaxadiol**-*
21-nordammarane’®
Ocotillone*?"
20,25-epoxydammarane’®
21,23-lactonelt15.18)

21,23-epoxydammarane?s.19)

N ok wh

21,24-cyclodammarane®®
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2 :21-Nordammarane-type

HO OH

24 2

S\ o
20]

s A

3 :Ocotillone-type 4 : 20,25-Epoxydammarane-type

\
o 2 23
HO

O
20
g

O 23
HoZ
Ho

5:21,23-Lactone-type 6 : 21,23-Epoxydammarane-type

HO
224 OH
HO
21
HO L2, 7 :21,24-Cyclodammarane-type
X 3

IHWERNMNFLAETIF Y YINSIE
(208) -protopanaxadiol, 21,23 -epoxydam-
marane, 21,24-cyclodammarane 23 SN
TW520, Z2LT, BEETYIF ¥ VNG
1% (20 S) -protopanaxadiol &2 D ANHRE 11
TWn52D, FESME &34 Dgypenosided & DAk
EREEOME AL (20 S) -protopanaxadiol &
PAIDTIN—T 2~ 712 EEINBHRZMN
30 EHEE SN, FNSIITIL—T 2 LS,
BISEERERAL L TH O, 20 fLIITpERE2E
LTBET, HEHEAIEI3IMOATHD.
7z, EHZ T ITE £ 5 ginsenoside 5D
HEf@®REIh Tk, 202 &
ginsenoside JHMNE A S I T W2 W D 7 BB
ETHRLIZOMNIEIAHNTIE D 20, FEH
EEICIIHENH S EBbNs. K7z, Hiff
BRAEBRITB T D0 BESRHE72 ST R D MgEA
BRIbT 20t bi%5.

FRFvYVILDOEE RN
KICEBBEEICDOWTHRRS., TN50%
IBHEMASDHDTHS.

HE B AR K B %) 52229

PR VST v b, SIRIAE < D
xR U TR, alLArno—)Lz
KFSE, EBEKRRBRICBWTHRIRMN
B 5N

DMIEE RITHRT B RN 2D
TIXF ¥ VI ITFAZENEY b OEBIRK
B, AR, FIEICH LU CHREER 2R
L, gypenoside H&EVINZAREER NS >
. T2, YR CENE —EILESE
(NO) Dz & 0 MERIRIK TFRIRZ R
L7z

e MLBEAE (2R 5™ 2 3N 2229

PR BTy MERNS A A >~
B 2 R L T T R BN, b
MiPE e, MmiEr > A REO EFNE
LOLSE gW/al

HRRAHRE R IR B R 2229

AR = A O BN i L O VA
NHO, i OIKHEICEEINZ%LEDS
HAENZ. TIXFXYINIFAFEITAD
HREGEBOMEER, SWIERNRD 5N
e, T, EHFERMEREEEEZEML,
MAEVER R T v N TR E &5 TDNA
ERNADHGEZRRITLEL 2.

SEHRE?Y
PRZCHESMEeCEAREZHMS
B, SRR E R L.
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TXF v VILTF AT MiilEE, v b
DO EERE, N (NSCLC) A549
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FFAAEAE, FfEs & b O EE O R
iZxt LT Mz R E R L.

D fip22 229
7 F vV VT F RN 5 0 ke
FMETHS b0 RF A= 2 R EH
IS B. R EISARFREIER, A
TONNANNY U —& LTHilE B &
OSSR 2R L 7z

Bl DL
7o 7R 2 ETMBEEC AT B AL &
oy INTET, KT ERIRNITSE
WIELKFYyRIVTHD. 7IF¥ VI
IF2FT7 7R COEEERL, fil
DORNIRIZKZE D < S BALOHEEE FIE S &
5. GORESCEBOEMICHRNH D,
R0 70 A > b &L TOR AN
INTWD., £k, UN—EZHFTSEZ
ET, BEMS ORI ZMEIL, (kE
ERLSEDHRLHD.

Dk, 7F v VIO ITES L O
EEIC DWW TRz, RADHRITEFLY
30 ENWMETz. O, TYFYYIFES
DRIVRYRZDELLSEAT MO
RSz 57w, EHZ2 D 2 LUk
NEENTVBICHED ST, IR
HBIOEIEENRAINTND EIFE R
B, S, TAREFEIRL (T
) gL <WmESI N, TYF v VIVINESE
ELTHUMYEZB S 2 L2 5T 5.
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Studies on the origin and the history of medicinal plant resources
1. licorice
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HEDORBIZOWTIE, Z<OREHENBASNTND. BV, RN, BEOHE
MR EIN, EFEELLTHHINTE 2. ONETIE, HEAIEFLEALK, HER
fliD B LI A SN, EREMFERIEL TSN TER.

HEMEDOBENEAINZOF, RHBEREOKREICIZHANEY THDEEbN
5 LA RABICIE, EABICHEASIN, MBI TR SN, EEREL RS
NZENBALENTNVS.

BAAN 50 (1975) HICiE, RO OFEAEYRECRIEHBGENERIN, UIIIVHh>
VGEIRA IR, MOFEAY EHITHBE SN, ENSDORMEEHITE
ASNZFEEDY, FRL 20 FERFH (2010 F£~) 12, BN EZBELT, dkahs &
S0, ZNEDRADH T, UIINH I TIZDNTIE, # 15 (REHERTER
B P RE Y R PSR P R R S A, M BT (GLu-0010 « &S EARBF 55 i 3% I AE ) 5 5
oy —ALEE L) N EERET TH L. HERB B RO RKCEBE R, #Hizic
BAINEHICHRT 2R AEN, BRI nTns.

AIRA A TOHEED, RIICEAINZDIE, WD, EIHENITDNTIIRE
HTHhH2. EAMEYELEIT, B0 FRICHEORKAHEINTSD, TNs5D
G BRAEZENL, RETH2ZEMHAALSNTNS.

Abstract

There are many records about the history of licorice (Glycyrrhizae Radix). The underground
parts of wild licorice plants for many years have been collected and used worldwide as crude
drugs and other medicinal purposes. Licorice was introduced to Japan with other crude drugs and
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used as raw materials of pharmaceutical products since the introduction of Kampo medicines.

There are records that seeds/seedlings of a licorice plant were brought by Takeda Nobutora’ s
retainers from China to Japan for the first time, and licorice plants were cultivated in the area of
the Takeda domain. In the late stage of the Edo period, licorice plants were brought to the garden
of the Akita domain for medicinal herbs, and cultivated to use for medicinal purposes until the
early stage of Showa period.

In the 50th year of Shwoa, many gardens for medicinal plants and stations for medicinal plant
resources were built, and strains of Glycyrrhiza uralensis and G. glabra were planted along with
other medicinal plants. Seedlings of the above strains and those of newly introduced strains of G.
genus have been studied for cultivation in Japan since the early stage of the (2010s) of Heisei
period. In these examinations, Miyako 1st due to Takeda Garden for Medicinal Plant
Conservation Kyoto of Takeda Pharmaceutical Campany 1td have been registered with the
Patent Office. Another strain (GI-u-0010) of Hokkaido Division, Research Center for Medicinal
Resources, National Institute of Biomedical Innovation is on the way of the registration, and the
strain due to Kanzouyasiki , the related strains ,and newly introduced strains are examined for
cultivation in Japan.

Studies about the persons, the dates and the areas that seeds/seedlings of G. glabra were first
introduced to Japan are now being researched. Strains planted in the gardens for medicinal

plants, and newly produced strains are now being examined for cultivation in Japan.

FC®IC

HEREMIIENICL > T, KOO~
Fons.

@ bEvHE, ODAEICHAMITRLS, HE
DHENSEAINZDHD.

@ HEOBREIIC, ENTRRESN, B
HENREEIN, FHEINTEEBD, 2
WIEHARBNRMEREE LTSN, ®
LR EMR LN R I N, HEEERAEMIC
¥ ETFEnzs0.

@ SETOHEFESN, EEDDTAIN
TW5HDTH5.

SRRSO EEES (2010 4,
Fl R CHM S N2 10 MK E 2%
COP10THHR) 13 Fpk26 (2014) 4E10H12
HICHEN L 2R, £ TIREBRERADT 7
T A ERNEN DI FIE DELS (Access and
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FxBEENED NS, HDELREEMN
ABSOM LRIz B v[REEDN S 28556, DNE
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Glycyrrhiza glabra, ™ 5 )L >/ ™G. ural-
ensis, >>F 3 Hh /UG inflata, 7 AN
SHEG. aspera) T#H 5.2 [HEH/NUWIFHAEK
R T, B THVTEARAL >
VG, glabrak ™ F )V 51 > D G. uralensis®d
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R11 B O 2002 4 T

Rk 12 #8155

(201449 A 11 H

AR ER AR )

G. glabra
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Rose apple
E[EH#EY 7 kEE Syzygium jambos Alston (7
~EEFRl . Myrtaceae)
i S 10moERKREEAR EIES
10-20 cm QOEHE TR D BA. HITEE
OENDZTEES cm OHM4FIEEREL. £
BORGOBEENBIEIRITD . RERE4
cm DFRIE THHALEAITIAT .
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FROZHME
§ 7 T Syzygium jambos
B ZEAEY) R FH NEEE 1994 F [P F T L -
YR AT2060 H.
BHIBE <AL 1~3 & (L&At 2001~2003
F2%620 H.
JR G AR ALREEE 1984 4F 289 H..
JR R K S ALRERS 1987 4F 526 & .
JE IR R XS B AL - BESTAERR LRERE
1996 4 481 H .
BIAK 8 ALFEAE 1991 4F 288 K .
BUFHBLHERE SR AR RIS 1969 4F 544 H .
KEFRHEFM 1~15 2 SEAE 1984 ~ 1985 4
12 5. 1290 H.
H At 1 B8 sRAE R A RS 2000 4
415 H, 117 H.
HAKER2E 1~24 % /NFAE 1984.11~
1988.112 0 (440 H .
HADEEREY) RA 1~2 & LA 1999 4F
2%97H, 106 H.
BT H AR S BTET AEREES 2000 4 479
H.
TH g Y AR 1976 4 712 H.
70— EFRHM 2005 45 CD ki [ —#%4 -
7 hEE ¥4 : ROSE APPLE ¥4 : Eugenia
jambos].
Tanaka's Cyclopedia of Edible Plants of the
World, keigaku Publishing Co., 1976 4 712 H.
World Dictionary of Plant Names I-1V CRC Press
2000 4F IV 2619 H.

FLZDEE Syzygium ; U v iED MHEA
L7=1 1ZHI3R. jambos ; 1 > RO IZ Hisk.
Eh NTAHE, A—ANTU T EHKICH
AAE.

EREY Rk

EFERS NFUF-I, 3-ROF2-2-F
2oNFY =), (D) -3-AFr-1-F ),
Fo—ib, 1YNLA VK, X227
a—=)b, 2- Jx 2OV ITFATIVA—), T
FLTYNTER.
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REEZEAETS. KITHWARA. V>
TR AE & BIK. AERTZIEN, TUH—
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T LW, ORHDO D v LAOF D MiFICHA
T4 OFEBEDT D, WY D7 TIREM,
iz T TRNS 1239 fEHIEEEITICL
TEHAETZ V. FEIIMAKE L THERY.

ik

1) T. Tanaka “Tanaka's Cyclopedia of Edible
Plants of the World” Keigaku Pub.Co. (1976)
p.712.

2) MBFAE TH - fAfbFi 6 R - K] &
BRERE (1991) p.258.

3) TR MY KB T 53R K R
(1979) p.288.

4) N=NZ - H 71 yF MEROBMEY
ALK #EE (2010) p.114.

5) Yi W T SA R fE ) & iy 7 LR
(2002) p.1022.
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(1) 7—=% :&0D.
Syzygium jambos(l .)alston, Leaf , 50 % ethanol
extract
stk fRFEFRE TS 5 T — 4 sokok
Hokk TVEFEIEICE T 57 — 4 Hokk
(AlBR 1R BRAI S N T S i/ il
(TDlo).
(RREERERR] MEIENI G
(BeBRENY] &k, v k.
(#58& - ] 100 mg/kg
(P E] [178) ] ¥,
3k
Joetd 7 Journal of Ethnopharmacology (Elsevier
Scientific pub . Ireland Ltd ., Pob 85, Limerick,
Ireland)v. 1-1979-volume(issue)/page/year:
112,380,2007
Syzygium jambos(linn.)alston, extract excluding
roots
sk SUEBRIEICBIT 5T — 4 ook
(7R 57£)] 1d50-lethal dose, 50 Percent kill
(RRFEREER] MEWENIR G
(BeBRENY)] E&itkidE, U .
(58 - W] 825 mglkg
[F 52 2E] Kidney/ureter/bladder- FREEIN.
3wk
ljeba 6 Indian Journal of Experimental Biology
(Publications & Information Directorate , Csir,
Hillside Rd., New delhi 110012, India)v.1-1963-
volume(issue)/page/year:24,48,1986
sk BFHICRE Y 2T — 5 wekek
GRERIE] BRAIS T\ 5 R ik Bk
(TDlo).
(RRFEREER] RO 5
(WeBrEh Y] &k, v k.
(5% - Ji#] 700 mg kg
(Rt - 2 5-5000)] =212 1-7 H ol
(M E) [ A ] ZERENORE) HIR
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AISECR BRI, ME—ICH7=0 DERKD
W D, —HRHIZ0 ORAEIRED.
SCHR

ljeba 6 Indian Journal of Experimental Biology
(Publications & Information Directorate , Csir,
Hillside Rd., New Delhi 110012, India)v .1-1963
-volume(issue)/page/year:24,48,1986
222 BAICHT BT —%
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Moz,
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mo7z.
3 EhAMME

3-1 RTECS B#(C K2R M AMEME
RF|EHETIE, |G (7% ) FHE5NR
Moz,
3-2 RTECS B#(C L 2 ER/EREEMEME
KWL TIE, WE (7% ) FH5NR
Moz,
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The Kochi Prefectural Makino Botanical Garden

Kok It
155 S0 VR ST BT A Y [

T781-8125 mAItAEIN4200-6

Hajime Mizukami
The Kochi Prefectural Makino Botanical Garden
4200-6 Godaisan, Kochi-shi 781-8125 Japan
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