25

30

1980

60

30

95
13000

15

30~40

20

10kg



40

200

1kg

500kg

20

500

45

1kg

20cm

15

1 10
T D%k 4 ~ 5 FRIFERD DR <
N6 7T~ 8FEZIZIE

o

2
(@]
o 100mm
130mm
B
o B
(@]
16—~17 0.5—~0.7~0.8

H1~2 /5009

200

/5009

300



500

~60

10

0.5

16—~17

40kg

20

500~—600

0.2—~0.3

40

cm

50

TRIE ) T T OB A] (FEH (e

500
200



o 400~500
200
400~450kg

600

20 30 o

£ IR

120

6—~7

2000

30~40 o Ephedra intermedia Schrenk et
10



C.A.Meyer
Ephedra sinica Stapf

2

O
15~16 1kg
20 23 o
100m
20—30 Agriophyllum squarrosum
15 10
11,000
12,000 D.
500
o~0
500 1000
2000 300

30000

E.
4~05
30~50
400

F.
G.
H.
1.

11
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Agriophyllum squarrosum
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Ephedrasinica
Ephedraequisetina

E. equisetina

16
Ephedra sinica
Stapf Ephedra intermedia Schrenk et
C. A. Meyer Ephedra equisetina
Bunge Ephedraceae

Ci0H1sNO  165.23
Ci0H1sNO  165.23
0.7%
Ephedra sinica

300
600

0.7%
1999

B-1
25 2013 6 25

18



equisetina

44.5746N, 81.3003E
B-2

D.
C-1

equisetina

666 M2 160 (
500 1.

E. sinica E. equisetina

~8H., BHZITEM LD &,
C-2

19
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Ephedra equisetina Ephedra sinica
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Ephedra sinica Stapf  E. equisetina Bunge

Ephedra sinica Stapf E.
equisetina Bunge E.
equisetina
A. equisetina
E. sinica
Ephedra gerardiana Stapf E. pachyclada
Boiss. E. gerardiana E. intermedia
Schrenk et C.A.Meyer 0.80 2.32
pH E.
E. sinica  E. equisetina E. equisetina

sinica Stapf (= E. dahurica Turcz.)

E.sinica E. equisetina E. equisetina
Bunge E.
equisetina
E. sinica

25 25

HPLC

E. sinica

E. sinica E.
21



E. equisetina
sinica
equisetina

F.

E. sinica

E.

22



T

=DM
- NPE
3.0 9 =NE
= i ¥
2.5 4 WH
2.0
1.5
1.0
0.7
LR
a0k
E. siinica E. equiisetiia
Ephedrasinica E. equisetina
E PE NE NPE ME allE No.
E.sinica 027 019 001 002 0.02 0.52 130625A-4 ?

064 007 006 002 003 081 130625A-6  —
043 031 003 010 0.02 089 130625A-12 —
036 023 008 037 000 104 130625A-13 —
084 008 006 002 005 105 130625A-5 —
083 021 008 005 004 121 130625A-3  —
050 065 002 028 0.02 147 130625A-7 —

E.equisetina 113 068 012 015 0.02 181 130625A-1 ?
089 128 003 007 005 218 130625A-11 —
138 085 008 004 006 223 130625A-8 —
125 088 006 041 003 213 130625A-9  —
151 121 0.07 006 007 2.72 130625A-10 —
194 092 0.07 015 009 2.86 130625A-2 ?

E, PE,

23



E. equisetina  E. major ssp. procera

JP 16 Ephedra. sinica, E. intermedia,
E. equisetina 3 Ephedra
JP16
E. equisetina E. major ssp.
procera ITS1 E.
major ssp. procera E.
major ssp. procera E. equisetina ITS1 1
E. major ssp. procera  E. equisetina
JP16

1)
E. equisetina
E. major ssp. procera

JP16 Ephedra sinica Stapf,
E. intermedia Schrenk et C.A. Meyer, E.

equisetina Bunge 3 B.
0.7% E.
Ephedra equisetina 58 E.

major ssp. procera 23

1 ITS1 DNA
0.7% 50-100 mg
DNeasy Plant Mini Kit (QIAGEN)
JP16 DNA ITS PCR
10 x PCR buffer for
Ephedra KOD-Plus 2.5 pL, dNTP 0.2 mM 2.5 pl,

MgSOs 1.0 mM 1.0pL, forward primer 0.4
mM 0.5uL, reverse primer 0.4 mM 0.5uL,
E. equisetina E. DNA 100-120 ng, 0.5 units of KOD-Plus DNA

major Host ssp. procera (C.A.Mey.) Bornm. polymerase (TOYOBO) 0.5 pL, H20 25
24



pL primer PCR
3 nL PCR
1.5 %
ITS QIA quick PCR

Purification Kit (QIAGEN) PCR

forward primer

Eph-1F2 5- ACG TCG CGA GAA GTT
CAT TG -3

reverse primer

5.8SR 5- CGG GAT TCT GCA ATT CAC
AC-3

PCR program

Hot start 94 2 min
Number cycles 30
denaturation 94 15 sec
30 sec

extension 68 45 sec

annealing 55

final extention 68 5 min
Fin Hold 4
PCR BigDye Terminator

Cycle Sequencing Kit (Applied Biosystems)
primer
sequencing
ABI PRISM 310 Genetic
Analyzer (Applied Biosystems)
DNA DNASIS version 3.0
software (Hitachi)

forward primer
Eph-1F2 5- ACG TCG CGA GAA GTT
CAT TG -3’
Eph-A 5'-
GTCTT -3
Eph-D 5'-
CAC GC -3

reverse primer

GCG GGG ACG TGG ACG

CCC TTC CCC GTG TAA

25

Eph-ohk3 5- GAA AGG AAA TAG CGC
CGG TC -3

5.85R 5~ CGG GAT TCT GCA ATT CAC
AC-3

Cycle sequencing program
Hot start 96 2 min
Number cycles 25
96
50
60 4 min
Fin Hold 4

10 sec

5 sec

2 HPLC
HPLC
PE
NE NPE

ME

105 15
2 100 mg
5.0 mL 20
3000 rpm,
15
4 0.45 pm

HPLC

Pump L-2130 Autosampler L-2200
UV detector L1-2400 Integrator D-2500
( Hitachi) Column Handy ODS (4.6
mm [.D x 250 mm) No.14562 (Wako)
Column temperature Flow rate 1.0
mL/min Wavelength 210 nm Mobile
phase CHsCN/H20/HsPO4/SDS-Na 195

mL /305 mL/0.8mL/24¢g



C.

1 ITS1 DNA
E. equisetina 58 E. major ssp.
procera 23 ITS1 DNA
807
835 E. major ssp.
procera ITS1 DNA Data
Bank of Japan DDBJ E.
major ssp. procera E. major
HQ882785 E.
equisetina GU968572

E. equisetina ITS1
807 DDBJ

E. major ssp. procera E. equisetina

GU968572 808
2 E.
equisetina GU968572 E.
equisetina GU968572 1
1 2
2 HPLC

E. major ssp. procera 23

0.70% 5 3

JP16

0.26
Karadiken, Kirikkale

E. equisetina 58

1.71% 6 JP16

18.9

D.
1 ITS1 DNA
ITS1 DNA
E. major ssp. procera  DDBJ
E. major ssp. procera
HQ882785 E. equisetina
GU968572
E. equisetina DDBJ
E. equisetina
GU968572 808
E. equisetina 808
1
E. equisetina GU968572
E. equisetina GU968572
E. major ssp. procera
1
E. major ssp. procera E.
equisetina
2 HPLC
E. major ssp. procera E.
equisetina 0.7%
E. major ssp. procera
Matsumoto
E

ITS1 DNA E. major



ssp. procera  E. equisetina 1

JP16 0.7%
E. major ssp. procera

G.
Nathalie Allain
Maksut COSKUN Turgut YILMAZ
Ephedra equisetina
DNA
133 2013 3

27

I.

1) Rydin C., Khodabandeh A. & Endress P.
K.,The female reproductive unit of Ephedra
(Gnetales):comparative morphology and

evolutionary perspectives., Bot. J. Linn. Soc.
163: 387-430 (2010



E. equisetina

E. major ssp. procera

sample ID

71031~71034

71036~71038

71121~71124

71201~71204

71301, 71302

2012

02136

02612-1~3

2002

02303-1, 02303-2

02304, 02305

02314

2002

02356

02359

2002

1007221, 1007222

1007224~1007228

90815102~90815106

2010

2009

06C3024, 06C3025

06C3046

06C3047~06C3049

06C3051

06C3056, 06C3057

06C3062, 06C3063

06C3091, 06C3092

06C3094, 06C3095

06C3138

$220 88km

2006

20531022, 20531023

20531051

Bayanhongor

Dundgovi

2005

U120330

U120620

U62921~U62923

U62901~U62906

U63001~U63010

U70101,U70102

Karadiken

Kaiseri

Kirikkale

Cappadocia

Ankara

2012

28
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E. major ssp. procera
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Ankara

Cappadocia

Kirikkale

Karadiken Kaiseri



- ME#
“ NPE#
NE#
“ PE#

=

U70102#
U70101#

U63010#
U63009#
U63008#
U63007#
U63006#
U63005#
U63004+#
U63003#
U63002#
U63001#

U62906#
U62905#
U62904#
U62903#
U62902#
U62901#
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U62923#
U62922#
U62921#
U120620;

U120330:
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100%#
80%#
60%#
40%#

0%#

20%##

E. major ssp. procera
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Ankara

Cappadocia

Kirikkale

Kaiseri

Karadiken



g
|

- ME
L, o
~ NE
P

32

73858989838



ES E oguaseting OF DD SFERE

I i F— S— — T— — —
I p— p— Y PR FE— E— —

E:::::"::::

et
=

i S S S TEN SE— N U — .l
PPN S F— U SN S S
_u_-__--‘— o

AitEs EhE
HEE

S ) Py i i f—
TR _——H_—P
— T WSS N I U DR U ——
— e e ————— e ————

#_—'ﬂ__ T, U— — ;ua:.'.pn
=

L — — — — — —
RSN SE— fro— — (S— —
________E-:"J"."""I
S e ) ) L R B ey r
e T— — r— e ——
. _.__— i — 'Ill"-;l-'-
— — — —— T T —
T e ey i {11704

1 ; = sl 14— —— !:'JE':',-:':'
:::-—-——H-—l— [ s

EPEEEEEEELE

33



B.

24 Ephedra
sinica E. sinica
E. intermedia E. equisetina

E. major
C

RPN TER Z & ICERI L 72/ T O FE3FRIT 4 ~
96 41
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E. sinica E. intermedia
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Ephedra sinica Stapf

B, ETRZEZ GO TWRWEERER 4 FEKRN S bR TR S 2~ 3

A.
Stapf
2
E. altissima Desf.
E. altissima
15%
E. altissima
distachya
E. sinica
B.
Ephedra sinica
1/2000a
A B
2013

A 10 B

40

11

1980
Ephedra sinica

Ephedra sinica

2004
2008 3 22
E. distachya L.
E. distachya D
1/5000a
10% E.
C.
2013
2008
C
1 3
D.

36

8

9

20cm

12

25
C-2 4
D



112-114 1967
71.4

sinica

E. sinica E.
intermedia, E. equisetina

sinica

Ep-13
X3 AR AE~4 APAEELE 10 11

S

35 2 10—15 2013 10
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Ephedra sinica Stapf

A. 9cm) 22~ 3cm
LPH—200RDSMP 25

Ephedra altissima Desf. E. 70% 15 25,000 30,000

distachya L. 2006 11 28 29
E. altissima 40 2007 9 26 10
E. distachya 15%
E. altissima

10% E. distachya

E. sinica
B.

E. sinica

10



X, ETHELEZ (FE3~5) ,
D.

50
E. sinica
E. altissima
Ephedra E.
sinica
E. sinica
E.

Ephedra sinica Stapf

N

2013 10

85 112-114 1967

35

2

10—15



o 10/06/08 | © 100714 | @ 10/10/20 | 50 10/11/21
No (cm (cm (cm : (cm
1 17.95 X 29.75 X 215 x 27.35 o
2 20.81 x 26.91 X 1251 o 2251 o
3 15.9! o 20.5! o 16.6! o 19.6! o
4 2351 o 151 o 224, x 176, o
5 181 x 1971 o 985" o 957! o
6 19.2, o 13, o 13.8, X 184, o
7 1661 o 201" o 92161 o 201" x
8 17.9, x 12.3, o© 17, X 22.21 o
9 14.85 X 35.85 o 19.35 x 23.55 o
10 20.9, x 28.1, o 235, o© 19.6, o©
1 15.71 x 2711 o 23.81 x 22.81 o
12 18.1, o 175, o 17.8, o© 26, o
13 20.21 X 301 o 2421 x 23.51 o
14 16.1, o 20.5, X 12.1, X 173, o
15 20,51 x 2021 o 17.91 o 2411 o
16 14.3' x 28.3 "' x 197! o 14.8' x
17 1751 X 30.71 o 1421 X 13.81 o
18 22.15 x 30.25 x 23.35 o 135 o
19 25.11 X 1711 o 22.31 o 13.21 x
20 21.95 X 17.45 X 16.45 x 13.55 o
18.7+2.8 23.0 + 6.6 19.4+4.3 : 19.9+45
6 14 10 : 17
30% 70% 50% | 85%
2010/10/19 2010/11/21 2011/3/27 2011/3/27
5 12 10 16
25% 60.00% 50% 80.00%
E. sinica

© 2010/06/08
© 2010/07/14
® 2010/10/20
£ 2010/11/21

2011/6/8

2010/10/19 4
2010/11/21 4
2011/3/27 5
2011/3/27 4

42




10
13

0.8

16
15

21

2

2

7.0
6.5
13.0 7.0

85 5.5

15.7

5

4

cm
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22 23 24 25 2 ¢t
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Ephedra sinica Stapf

80
A.
Ephedra altissima 10% E. sinica 2010/06/08
E. distachya 2010/07/14 2010/10/20 2010/11/21
E. sinica
1:1 3—~5
cm 2010
B 7 14 10 20 11 21 20
E. sinica 1 mm
3 10cm 11 20cm 21 30cm 30 40
cm 4
3 ~5cm W) 1Z4~5HTh 5D,
1 mm
C.
3 10cm 2009/5/22 2009/10/22 5
21 30cm 81.8%
11 20cm 2009/5/22 2009/10/22 5
3 10cm 33.3 %
21 30cm 2009/5/22 2010/3/11 10 11 20 cm 50.0 %
21 30cm 81.8% 31 40

30 40cm 2009/5/22 2010/3/11 10 cm 62.5 %



0 %

16.7 % 25.0 %
22.2 %
4.7 cm
49.92 cm 10
87.3 cm 31.5cm
5

10

2010/06/08 30 %
2010/07/14 70 %
2010/10/20 50 %
2010/11/21 85 % 11

11

E.
E sinica
11 21 30 cm
4

w o



Ephedra sinica

3 10cm 11 20 cm
8.4 cm 6.5 cm 16.0 cm 14.4 cm
0.09¢g 0.05¢g 0.19¢ 0.13 g
6 7 12 12
2 0 6 2
2.35cm 8.32 cm 0.8 cm
33.3 % 50.0 % 16.7 %
21 30cm 30 40 cm
254 cm 24.0 cm 34.18 cm 33.50 cm
0.20¢g 0.17¢ 027¢ 024 ¢
11 12 8 9
9 3 5 2
9.7 cm 0.2 cm 6.3 cm 5.0 cm
81.8 % 25.0 % 62.5 % 22.2%

49




o 2010/06/08 2010/07/14 2010/10/20 2010/11/21
(m (cm (cm (cm)

1 1791 x 21.0| x 29.71 X 27.3 o
2| 208! x 125| o 26.9! x 225 o
3 159 o 16.6| o 205! o 19.6 o
4 2351 o© 22.4| X 1500 o 17.6 o
5 1800 X 285 o 197 o 25.7| o
6 1921 o 13.8| x 13.0; o 18.4 o
7| 166 o 216| o 20.11 o 20.1| x
8 179 X 17.0] % 1230 o 292.2 o
o 148! x 193] x 358 o 235| o
10 209 x 235| o 2811 o 19.6 o
11 15.71 X 23.8| X 2717 o 22.8 o
12 181 o 178 o 1751 o 26.0| o
13 2021 X 242 X 300! o 23.5 o
14] 161! o 121] x 20.5! X 173 o
15 205 X 179| o 202 o 24.1 o
16 1431 x 197 o 28.3 X 14.8| x
17 1750 X 142 x 3070 o 138 o
18 2211 X 233 o 3021 X 13.0 o
19| 2510 x 22.3| o 1710 o 132 x
20 2191 x 164 x 1741 X 13.5 o
18.7+2.8 23.0 £ 6.6 19.4+4.3 19.9+4.5

) 6 14 10 17

30 % 70 % 50 % 85 %

2010/10/19 2010/11/21 2011/3/27 2011/3/27

5 12 10 16

25 % 60.0 % 50 % 80 %

50
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Ep-13

E. sinica

Ephedra distachya L.

Ephedra sinica Stapf

25 14

24

60
~80

60—~80
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b R
K1 :Ep-13 (#

® 61 woos,
TR s s

X3 : AZBLAZ T L1~ 250)

11 |||I!II!.'.'|'|-'-- |

6| 7 1

K5 (R mm E. sinica E. distachya
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E. sinica E. sinica
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Ephedra equisetina Bunge

E. intermedia Schrenk et C.A.Meyer

pachyclada Boiss.

B.
25
HPLC
C.
DNA
equisetina Bunge E. intermedia Schrenk et C.A. Meyer
D.

56

Ephedra

Ephedra




pH

pH

Ephedra equisetina E. intermedia

25

M. Mikage A. Takano H. Jin T. Tomimori and T. Namba Studies on the
Nepalese Crude Drug On the Variations of the Morphological Appearances and
the Alkaloid Contents of the Herbal Stem of Ephedra gerardiana Wall. according to the
Differences of Habitats Shoyakugaku Zasshi 41(3) 209-214 1987

=w
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Ephedra equisetina,

Alkaloid content (%)

o
ol

o e A R
o v o wu

o
o

Ephedra equisetina,

Alkaloid content (%)

o o

© = B2 hMN
v o v o w

o

- mME

(

Ephedra equisetina,
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Ephedra equisetina Bunge

60

LED




61






63



16
0.7
PD
A.
2013 4 1/5000 a
5 10
0.7
E. sinica 12 2 E.
saxatilis 20
22 E. sinica 12 E. sinica
23 7 E. saxatilis 4
23 51 E. sinica
Ephedra intermedia 12 E. sinica 5 E. saxatilis
Schrenk et C.A.Meyer 6
9 HPLC
PE
B. C.
PE 22
E. sinica Stapf 51 0.13
432 511 513 0.14 0.10 51 PE
E. sinica
12 2009 E
14 0.53 22 0.37 51
0.34 51
E. saxatilis Royle = E. likiangensis P<0.05

Florin 2009 6
10 16

2010

E. saxatilis



E PE

0.65 0.10
22 0.63 0.11 51
0.43 0.07
E. sinica 432
E PE
0.50 0.39 22 0.34
0.27 51 0.17 0.21
51 E PE
P<0.05
E. sinica
D.
E.
F.
G.
H.

65



K01
K02
K03
K04
K05
K06
K07
K08
K09
K10
K11
K12
K13
K14
K15
K16
K17
K18
K19
K20
K21
K22
K23

saxatilis
saxatilis
saxatilis
saxatilis
saxatilis
saxatilis
sinica
sinica
sinica
sinica
sinica
sinica
sinica
sinica
sinica
sinica
sinica
sinica
sinica
sinica
sinica
sinica

sinica

51
51
5-1
51
51
5-1
511-7
511-6
511-5
511-11
432-10
432-12
432-13
432-11
513-14
513-3
513-15
513-16
513
513

421

2009
2009
2009
2009
2009
2009
2009
2009
2009
2009
2009
2009

(1
(1
oy
(1
(1
oy

oy
oy

(1
(6]
eY)
(6]
Y]
eY)

Y]
eY)

2013/4/9
2013/4/9
2013/4/9
2013/4/9
2013/4/9
2013/4/9
2011/10/26
2011/10/26
2011/10/26
2011/11/21
2011/11/21
2011/11/21
2011/11/21
2011/11/21
2011/11/21
2011/11/21
2011/11/21
2011/11/21
2013/4/24
2013/4/24
2013/4/16
2013/4/16
2013/4/16
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22 51

E PE E PE E PE
E.saxatilis 0.65 0.10 0.63 0.11 0.07 0.43
E.sinica (432) 0.50 0.39 0.34 0.27 0.17 0.21
E.sinica (511) 0.26 0.09 0.29 0.03 0.48 0.04
E.sinica (513) 0.58 0.01 0.44 0.15 0.15 0.44
E.sinica 0.67 0.03 0.24 0.14 0.32 0.05
E.sinica 0.48 0.15 0.32 0.14 0.31 0.11
0.51 0.13 0.37 0.14 0.34 0.10

Ephedrine  Pseudo ephedrine

68




0.7

16

(-)-ephedrine
(+)-pseudoephedrine

P-Eph
Eph
P-Eph
Eph
P-Eph

P-Eph

Eph
P-Eph
0.7%

P-Eph

Eph

E. sinica Stapf

Eph P-Eph
69

P-Eph

Ephedra

Eph



Eph P-Eph
3 6
B.
Ephedra sinica Stapf
1
2010 alt.330m 2011 alt.434m
No. 100623-3 4
3
110725A1-01 04,B1-02 05
2010.6.23 2011.7.25 14
2
alt.678m No. 100623-1
3

110726A1-01 04 B1-01 07
2010.6.23 2011.7.26

14
alt.1345m No. 02139
2002.6.10 9
alt.1380 No.100720-
10 2010.7.20 5
alt.1060
No.7081801 2007.8.1

5

Ep-13

Ep-13
Ephedra distachya

Ep-13

2011.12.15

2011.12.13 12.14

1

2004

N:P:K=8:8:8

28

CaClz
2.2¢g

70

26
E. sinica

2011.11.22
11

2012.9.18
12

5000a 1 2000a

2010

8
10g/pot

18

10g/pot
10g/pot
1 1
NaCl 86.8g MgS0.
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E/PE 5

100mg 2
HPLC 5.0mL
20min 25min
3000rpm  15min Eph P-Eph
0.45pm R2=0.9601
Minisart®RC25 Sartorius Stedim Biotech Fig.3

HPLC pump L-2130 auto R2=0.9423
sampler L-2200 UV detector L-2400 Fig.4
integrator D-2500 3 6
column Handy ODS 4.6mm I.DX250mm Eph Eph+P-Eph
No.14562 column
temp. room temperature flow rate 4
1.0mL/min detection wavelength 210nm 3 6
mobile phase SDS MeCN Fig.5
HsP04(305:195:0.8) SDS Sodium 4 4 5 5 6
Lauryl Sulfate(C12H2s0S0sNa SDS)1.0g

127mL

2010

2011
2010 2011

Fig.1

Eph P-Eph
Fig.2 0.1 1.0%
Eph P-Eph

E E+PE
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10

Eph P-Eph

G.

Masashi Matsumoto Manabu Hirayama
Norihiro Ohtomi Takeshi Ohno Yukihiro
Nomura Osamu lida Koji Sugimura
Nobuo Kawahara Takashi Tsuchida
Masayuki Mikage Influence of genetic
factors on the ephedrine alkaloid composition
ratio of Ephedra plants J. Nat. Med.
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Ephedra sinica

HT+5FEE LT 3~4440 Ephedra
sinica 205

16
Ephedra sinica
Stapf Ephedra intermedia Schrenk et
C. A. Meyer Ephedra equisetina
Bunge Ephedraceae

Ci0H1sNO  165.23 B
Ci1oH15NO  165.23 B-1
0.7%

pH 8.73
B-2
25 4 17 E. sinica
205

10 28
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25

100
A
1992 1999
1993
Access and Benefit-
Sharing
2016
Ephedra sp.
Ephedraceae
2016 40 11
30
Ephedra sinica Stapf
WHO 2013 WHO Ephedra intermedia Schrenk et C. A.
WHO conservation of Meyer Ephedra equisetina Bunge
medicinal plants Ephedraceae

CoHNO  165.23
CoHNO  165.23 0.7%
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LED
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Ephedra sinica

©)
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LED

(@) FEAN~TIRIN TR

PTA

LED

Ephedra americana

1.8m

S8mm

E. americana

E. americana

distachya,
E. gerardiana
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Ephedra sinica

229 2.669/229
5, 10, 15, 20,
25
( 1 40
) 1mm
B.
B-1
2
x 3 6
5 X 2 x
2 20
3 x 5
15
B-3
Ephedra distachya  Ephedra sinica LED
Ephedra distachya
E_sinica 5
1
B-4
10 1000 5 2013 8 Jomson
1 2,500m Ephedra
gerardiana
E. distachya
E. gerardiana 4
2

B-2 Ephedra sinica
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B-5 Ephedra americana

Ephedra

americana 9.15 kg
2 20L
MeOH 20
MeOH 470 g
DIAION
HP-20 1500 mL
5% MeOH

10% MeOH 20% MeOH 40% MeOH 60% MeOH
80% MeOH 100% MeOH

2L
1 2
1- / 7/ 100
7 2 1
2%
95 105 5
0DS
30% 65%
100%
60% 33.49 ¢
oDS
0CC 5 cm x
50 cm 30% MeOH 500 mL 40%
MeOH 1L 50% MeOH 1 L 60% MeOH
1L 70% MeOH 1 L 80% MeOH 1
L 90% MeOH 1 L 100% MeOH 1 L
0DS-TLC
254 nm
17

Toyopear HW-40

LPLC
MeOH 0DS
Prep-
HPLC /0.1 %
1 6.7 mg 2
71.0 mg 3 18.9 mg 4 1.1 mg
5 19.3 mg 6 3.3 mg 7 17.3 mg
8 12.2 mg
NMR

AVANCE 700 Bruker BioSpin
Unity INOVA 500 Varian

NMR MNova
Mestrelab Research
MS Q-Tof micro
MICROMASS/Waters MassLynx
4.0 Waters
uv CD  J-820 Spectropolarimeter
JASCO ORDM-401 JASCO
IR FT/IR-6300 Fourier
Transform Infrared Spectrometer JASCO
P-1030
polarimeter JASCO
B-6
20 g
70 % acetone 12
2
50

HP-20
H,0 30 % MeOH, 50 %
MeOH, 70 % MeOH, 100 % MeOH
50

(TLC)
10

CHCI;-MeOH-H,0
=65 - 35 :
50 % H,SO,

(0DS)
H,0 (10 : 90)

CH,CN-

(HPLC)
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LED

C.
C-1 ca
6 7 E. distachya E. gerardiana n-
TLC
7 13 11 11
8 1 12 16
3/5 C-5 Ephedra americana
2/5 1
14 29 D-5-1

Ephedra americana
C-2 Ephedra sinica

Fr. TLC
15 25 1
2 0% MeOH Fr. 5% MeOH Fr. 10% MeOH Fr.
82 85 Re 0.35
10 1
1 63 5 EP
1 1
20
C-3
4 25 C-5-2
kHz 1500 Ix 50 kHz 3000 Ix 1
10000 Ix MS 4 3C-NMR
50kHz C30H20011 NMR
A
A
1 [a 1o
A
E. 1
sinica A 1
pH5.8 pH5.3
pH5.5 A 20 -0-7, 40 -8
13 2B -0-7, 4B -8
15
2 NMR

365nm CD
ent-epiafzelechin-Qa - 0-7, 4

o —8)-quercetin

92 3 5 'H BC-NMR
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CD
3
5
NMR
D mahuannin E
CD
3
mahuannin E 5 mahuannin D
6 MS NMR
CysH100; NMR

7 NMR

mahuannin A B Pla ent-
epiafzelechin-(2a - 0-7, 4a -8)-(+)-
afzelechin ent-epiafzelechin-(2a - 0-
7, 4a -8)-(-)-afzelechin
epiafzelechin-(23 - 0-7,4B -8)-ent-
afzelechin CD
mahuannin B

4
MS H 13C-NMR
CaoH24010 HSQC
2 14
14 4
H-H cosy HMBC

4 2

CD

[0 1 [0 Iz
B - 0-7, 4B -

8) 3

8

NS H 1C-NVR
CasHaO1s DEPT

2 21
Y-ty
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COSY HVBC

C-6
HP-20

H,0; 2400 mg, 30 % MeOH; 490 mg, 50 %
MeOH; 990 mg, 70 %; 290 mg, 100 %

MeOH; 90 mg, ; 690 mg.
HP-20
23 %
TLC 30 % MeOH
50 % MeOH

50 % H,SO,

HPLC 10 —~
12 % CHsCN
30 % MeOH
50 % MeOH
5 6
D.
D-1



D-2 Ephedra sinica
Ephedra sinica

15 25 80
10
15
5
D-3
E.
Shica
PTA LED

A~ VT ARAN T D IRF IR AT LD

E. sinica E. distachya
E. gerardiana

D-5 Ephedra americana

Ephedra americana

Fr. TLC
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DIAION HP-20 60%

A
Ephedra sinica

ephedradine A

americana

A

1) Hikino H., Takahashi M., Konno C.,
Tetrahedron Lett. ,23, 673-676 (1982).

2) Hikino. H., Shimoyama, N., Yoshimasa.
K., Takahashi. M., Heterocycles, 19,
1381-1386 (1982).

3) Kasahara Y, Hikino H., Heterocycles,
20, 1953-1956 (1983).
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HPLC ODS
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CEP OGS 1020 40,80 50 100 AC DG

Si-TLC

EP
0~100 0% MeOH Fr.~100% MeOH Fr.

AC Acetone Fr.
DC CH2C|2 Fr.
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ODS-TLC
0~100 0% MeOH Fr.~100% MeOH Fr.
AC Acetone Fr.
DC CHCl; Fr.
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Compound 4 Compound 5

Compound 7 Compound 8
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