8 |8/8/88(8|8/8/88/8/8/8/8/8(8/8/8(8/8/8|8(88|8/8|8
ojo/0|1 1|1 1|11 |1|1|1|1|2|2|2{2|2|2{2|2(2|2/3|3|3]|3
7 18/9/0 |12 /3/4|5[/6/78/9/0]1]2/3/4|5/6[7(8]/9/0]1]2]3
Main peaks C|CITIT|CIC|G|C|C|(CC|GT|C|C|CIG T|CIGC|G|GC|GG|A
2nd peaks C|TITICICIG|C|C|C|CG|TC|lClC|GT C|GCG|GICG|GgAC
Subtype B ClY|TI Y| CIS|S|C|C|CI[S|KIY|CIC|SIK|Y|SIS[S|G|SI[S|GR|M

Fig. 4-B Example of direct sequencing Electropherogram of E. equisetina from China and Mongolia.
Y:CandT S:CandG K:GandT R:AandG M:AandC W:AandT
Subtype B is complex ITS1 peaks from 808th position by overlapping of peaks from two different
bases. The 2nd peaks determined to have high homology with AY394073 (E. equisetina), the main
peaks determined to have high homology with GU968572 (E. equisetina).
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001 1111 (1|11 2 (222 (212 |2|2(2|2/3 |33 (3|3

819]0 23|45 16/7 |8 0123 (4/5]6[7 8|90 1|2 (3|4
Specimens C|T|T ClG CcCc|cc|aG CICICG|TC|C|lC|G|GC|G|G|A|C

Fig. 5 Example of direct sequencing Electropherogram of E. major ssp. procera from Turkey and France.

E. major ssp. procera had single peaks from 808th in ITS1 region.

= 177+~
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Table 2 Nucleotide differences in ITS1 region of E. major ssp. procera and E. major ssp. major

#: AAT GGG GCC TTC CGC CCC GTC CCG TC

. The number are counted for the 5°- terminal of AY394073

®. Insertion

Species Total length | Nucleotide positions®
63 | 96-97 | 116 | 139 | b 180 | 216 | 268 | 278 | 325 | 327 | 395 | b 474 | 489 | 507 | 535 | 563 | 579 | 589 | 597 | 604 | 766

E. major ssp. major
(GU968557, Algeria) 1098 bp C | AA | A G|T |T |C |A - T |[AA|T |T | T A | A C A
E. major ssp. procera
(Specimens from Turkey) 1121 bp T|TG |A |G |- T o C
E. major ssp. procera
(Specimens from France) 1121 bp T TG |R |G |- T |T A | -- G T |C |T |G |T

769 | 771773 | 776 | 792 | 800825 | b | 829 | 836 | 840 | 879 | 900 | 919 | 968 | 980 | 983 | 987-988 | 999 | 1079 | 1105 | 1111 | PPBY

accession No.

E. major ssp. major
(GU968557, Algeria) C [ACA (T | T |- C T |[C |- G |T T AT A |A T T
e A L B A G cfo|colec |t ]c |e |c |ucm
E. ma!or SSp. procera T GTG C C # _ C T C C GC T C C C LC010498
(Specimens, France)
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Total

(Specimens, France)

Species Genotype length Nucleotide positions

186-194 744 | 796 | 907 | 1036 | 1160 | 1602 | 1630 | 1864 | 2014 | 2146 | 2153 | 2194 | DOBT - Accession
Ephedra equisetina
(AB453795, Mongolia) 2307bp |------ - A |G |C |T |A |A |C [Cc |G |C |T |A
E. equisetina .
(specimens, China) 2307bp |- --mm- N * G |* A * * * LC010496
E. major ssp. procera 3 ) .
(Specimens, Turkey) M-1 2307bp |--------- G |[A |T |C C * * * G |C |G |LC010493
E. major ssp. procera ; N N .
(Specimens, Tarkey) | V72 2316bp | TTTTCAATG |G |A |T |C |cC c leg lc g |Lcoto4ss
E. major ssp. procera | \; 2316bp | TITTCAATG (G |[A |T |c |c |* |a |* |c |¢ |c |G [Lcoto49s

Table 3 Nucleotide differences in t7nK intron region of E. equisetina and E. major ssp. procera

-: Deletion  *: Same as top column

2. The number are counted for the 5’- terminal of AB453795

Specimens, China: 71032, 71121, 71123, 71201, 71202, 71203, 71204, 71301, 06c3049, 06¢3051, 06c3056, 06¢3092, 06c3094, 06¢3095, 02136, 02612-1,
02612-2, 02303-1, 02304, 02305, 02356, 02359, 90815104, 90815105, 1007224, 1007226, 1007227

Specimens, Turkey, M-1: U62902, U62903, U62904, U70101, U70102

Specimens, Turkey, M-2: U120330, U120620, U62921, U62922, U62923, U62901, U62905, U62906, U63001, U63002, U63003, U63004, U63005,
U63006,

U63007, U63008, U63009, U63010
Specimens, France, M-2: U201209031
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Fig. 6-A Ephedrine and pseudoephedrine contents of E. equisetina from China and Mongolia
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Fig. 7-A Ratio of five constituents of E. equisetina; Ephedrine (E), Pseudoephedrine (PE), Norephedrine

(NE), Norpseudoephedrine (NPE), Methylephedrine (ME)
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Fig. 7-B Ratio of five constituents of E. major ssp. procera; Ephedrine (E), Pseudoephedrine (PE),

Norephedrine (NE), Norpseudoephedrine (NPE), Methylephedrine (ME)
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ERAEMIE (FaT)

~ AU R ORIENTE (% 48) D
HHEEORH LAEORE (1)

WAATED, Ex KRB, ZEmMY, HEHE

1) @RKRFREREEREZR SR AR 2 H RS FERENEE
2) WRBERZRFH AL AT ©—FRIEYILEZERE

Studies of Cultivation of Zphedra Plants (part 4). Multiplication of Ephedra plants
from herbal stem cuttings

Yukihiro Nomura®’, Yohei Sakaki!’, Katsunori Miyake'’ and Masayuki Mikage?’

*

1) Graduate School of Medical Sciences, Kanazawa University
Laboratory of Molecular Pharmacognosy, Graduate School of Medical Sciences,
Kanazawa University. Kakuma-machi, Kanazawa, 920-1192 Japan

2) Laboratory of Plant Conservation, Department of Human and Animal-Plant
Relationships, Faculty of Agriculture, Tokyo University of Agriculture.
1737, Funako, Atsugi, Kanagawa, 243-0034 Japan

BHE .~ A4 VEIEY Ephedra sinica Stapf Zi5H & T AHAMOEEES AW LK
HEERR L, 163k, BEEEZAVEBRLAIRETHD EENTEEY, AITRE
2EIT, 25°C, 25,000~30,000 /L7 2 24 BERBI O KMET CHRETHZLICLVE
BRI LI, BIERIL80%EZHEL, Eo— AT ARNIHRET A LD HIED0ITE)
RN EDoTz, E6HIT, BLAOEHIZOWTIZHMEN RO 2 E bR E TH
BEC, MLEIIRVLEIZZR<, 10cm BETHLAETH D Z EBHEL MR o7,
—7F, BERBIZIIEHEZSRO LN, FLEREMCTOEEZERH D Z EBHEL NI

277,

Multiplication by herbal stem cuttings of Ephedra species including Z. sinica
Stapf and other 2 species were examined. As a result, the cuttings showed rooting
in the plant growth chamber, under the conditions of 25°C, lighting 25,000~
30,000 Ix for 24 hours, though it had been reported that the multiplication by
herbal stem of Ephedra plants was difficult. The rooting ratio of cuttings in the
plant growth chamber, more than 80 %, was much higher than in a simple green

house. Moreover, the multiplication could be done from early summer to late

- 182 -



autumn, and 10 cm long of cutting was enough for multiplication. On the other
hand, the rooting ability was different with species and even in individuals among

the same species.

BRG R SICEE SN DEFARE TRE] 1%, BIEBATIIEELZFE L OEA
BICIRTFELCWD, —F, REEOHFETIXFAERS B L, 1980 FR1H5FL L
T Ephedra sinica Stapf DFREEDIT 2T WD, BIRRESHEIER S0
RrD 1999 FLBEREHZHM LT 52, EELIRADCEELZBREL T, R
WRET>TCERL, FECTHMRECHEEAEAE I I RIIHFAEALROBEFLHBEL TiTRb
NTNEN, BATIIHEBRIIBWIZEDETE/LIZENRETHSL, £2T,
BUREICEPHEELREL, TR VT TEARRFF] PNEETH D E sinica D
R TERDICAREZZFA LB LAREC DWW TEHRE L., MFEE BITHED
AFENRTRTHAZENRALNIRoTR, EHIC1BEPLEHEOEE2ESL Z ENR
BChole, REXZMATI LEZHOBLENELND D, E. altissima Desf.
E. distachyal. Z AW E T, EEEOBLAETIRETHL LRESNAL TS
Y, & T, KMFFETIL E. sinica D, x/X— /<7 ¥ED E. pachyclada Boiss.,
HIEPE D E. saxatilis Loyle ex Florin 72 PO EEX % EBMEI L LT, E=—11v
AW ALK EH=EFALCEEZOR UREZBA RN LEER, BRENED
NI DTHRET D,

EBAM ,

TR . @RRFERREFEIEZE - QIERFEMBREAEYER (LT, FEAE
WE) [T TREESINTWD E sinica Stapf, E. saxatilis Loyle ex Florin (= E.
likiangensis Florin), E. pachyclada Boiss. (R/3—/VEE DK EREL E. gerardiana
Stapf & E. intermedia Schrenk et C.A.Meyer DAZHFES)), ODEZEZE, At : ~—
IF2TA4h, G0 ML (= v AKX, N (MRS, TREERAL (77
E—DO+  BRRESHKARREY), BBH : L— b CAREERKNSH), RER
FOBEERYVARy b (BEE9em), A FIAEHHAFR Y b, RESZH : ATKSE (H
AR E AR EERT LPH-200RDSMP. iR £ 25°C, ¥ BE 80 %, 24T 24 K¢ FR &+ (25,000~
30,000 /L7 R)), Eiit=—n TR (BREEHEARL), FLEOHR . HFLEIT
ETHYERIEF LAR LERAKZEAL, BNKISUTRIBLIVEEL
L, HIOETH 1lmm THEILEZ, (BEE1)
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%8B 1. Ephedra sinica # iV T=H LEORE SR OREERT L BBREBOMEBICEY
DR
1) EBRMER O FE

SHEAELL ED E. sinica (G-1#R) OEEZE XAV, HLEOEIIZEZVO3~10cm
Feifi, @10~20 cm HKi, @20~30 cm Fiili, @30~40cm D 4 FN—T 20T T
L, A LTA=IFaT4 )l (1:1) 2RV, BEERY Ry M4~
5 cm DERSITHE LTz, EBHIM 200945 H 22 BIZELAL, OXV@IXF4E 10
A 220 (57 At%), OKUsidBHFE3 A 11 A (W10 » AH) ITERMRIREZ ML
Too RESGFT BN —TOR¥EERT 22 ANTKEBNE E=— AT ARIZHIT T
BRE LTz,

2) MR (R1)

ANILRSHBNITREE LEBLADORERBRIZOWTUL, ZA—7OH{FELEOE & 3~
10 cm 3R¥) 1% 33.8%, Z/—7@ ([F 10~20 cm ki) X 50.0%, 7 1—7@ (F
20~30 cm Kiiff) 1% 81.8%, /N —7@ ([ 30~40cm) L6256 % Th o7z, —7,
== AN AWICRE LB LRDFEBRIZONTIE, 7 A4—70O1L0 %, Ji—
T@IL 16.7 %, FNA—T@IE 25.0%, S —TDiL 222 % Th -7, UL, +C
DIN—=TIZBNTE==ANTALD b ATRBBRNICHRE LI FREWEIBREE
R LTz, FHBREETE2IZRT,

EBR2. FHLUARY L RIBERICET MR

1) EBRMERVHE

SELLU LD E. sinica (1-1%8, G-1#) OEEEZH, B2 4FFHIICHEL
B (% 20 K) #EHBLTHL, —CHBBRICBBEZIML L, EBRHE ELAA
~FBEFHA) : @ (No. 1-1) 2010406 A 08 H~F4E 10 A 19 H, @ (No. G-1)
2010407 A 14 BE~RA4 11 A 21 B, @ (No.1-1) 20104 10 A 20 B ~2011 4 3
A 278, @ (No. G-1) 20104 11 A 21 H~201143 A 27T H, AL —I %=
FA MR (1:1) ZAV, AFIFEEHAR Y MT1AKTD 4~5 cm ORI IZHE
Lz, REHFT : ATRERBN,

2) R (£2)

FIEFIZOVWTHE, Z7A—7OiE30%, @1E70%, OE50%, @iL85%Tho

T7mo EBRERNGIE, 1-1KRIV L G-1EOFRRBESINE WV REEESRIB I
oo MERICHET AL, BRIERZ7TAUBIELAZITRIONREHFTH 5,
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EBR3. F—HEOKDOEBENC LD HEBEOMEICET 2B

EBR2IZBWT, FE sinica D1-1KEG-1RTRIERPE -, #2C, |
xRV, BERICLZEVERR L,
1) EBRMEROCHIE

E.sinica D 1-1#& G-18%ZH\, 20134 11 A 13 BICEEENLE LEEZE
24 RFOMB LA, HLFA—IFaT74 IR (1:1) ZAW, A F35EHA
Ry M 1ARTOH 5 cm ODESITHE L7z, RESGHT : ALKS#N, 2014 4 3 A
198 (47 A%) CERBOAEREAE L,
2) R

1T—1HRIT 11 R EE (BBE 45.9%) L, G-18KIT 22 ABER (91.7%) L,
EB 2 LIZERBORENE LN,

EBR 4. Ephedra saxatilis ® FAVW-HBLEDOKRE I LR BEROMBICE T 285
1) Fi&

EEBEE : 5ELEL LD E saxatilis (5-18)156 23 KOEESNELRHELFEE
AL, 2TCOFLEOESLEELRZRE L, ALELT, X"—IF=271 k)l
B o(1:1) ZBAVW, EERIVERy M2 4~5 cm DESICHEL, ¥ XTCE=—1LY
ANICERE LT, EBREM : 200946 A 24 H (LA) ~2010F 5 A 13 A (B
11 » A RICFH) o
2) R (K1)

FEARERIT 23 A 19 A (FBRE 82.6 %) ThoT, W LEDOE S DFHIE 25.2 cm,
EEVHIX17gThHoeR, BLEOE S ERIBROMICHBIZED bz ho T,
HEEIZDOWTIE1.6g LD 1IHRIZETREBRLED, 1gTO4RGETHMELT
BY, AESMABEERDONR Lo, iz, REVAFRTHINIZTEENZVHDIZ
EENRKNZLEZBERLTNDA, ZOKRE EHEREOMIHARRMEEIIRD LN
Teho Tz,

2Bk 5. Ephedra pachyclada % Fl\W7-fE LEOKE & L BRREBEOMEICET R
1) EBRMEROFIE

KBIK : SEEL LD E. pachyclada (2-18R), HLEOERSICLY, O3~
10 cm Ri, @10~20 cm R, @20~30cm @ 3 F I —7IT550, BEBREFAEL
oo ALELTAR—=IFaT714 FE2AW, BERIFRy b (ER9cm) 126 ~12 K
PO 4~5 cm OESIHHL, ALKRSBAICRE Lz, ZRHIM : 2009 4 10 A 23
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B (LK) ~2010F 7 A 14 8 (9 » A %I,
2) #ER (£3)

FEIRRL, 7 —7OTlL 43.75 %, 7 v—7@TlL 50.0%, 7 /v—7@TliL 42.4 %
Tholc, E. pachyclada \[ZBWTH, MLEOEI ERIBEOMICEEREZITR
bR oTz,

FERB L OB E
1. AV EHEDOEELZDOE LUAKREICOWTHRE Lz, BAER DILHE O FRE
DFEFEY D —FECTH 25 Ephedra sinica % AV CH LEO KE R EE BTN W TH
FLERE, TXTOERICBWIALIREZBFNOFRE=—ANATZARLD HED
BEEREZRL, HOEWVIREILS A TEHICH L 1-1 8T 81.8 %, 11 A TAIHE
L7z G1HET 8% CThole, BEMAS® 1X, E sinica LREETHER® bH2 E
distachyaL. \ZOWTEEZ TCOMLUKIIREECTH S LG LN, AFEIZEI D A
TREBEFATDHZEITEY E sinicaT80% 2 BADRBELEBL LN TE K,
ANLRBHBNTEEFSIEDLZ EOF R, E=—nA T ZAWNIZH L TRIED 25°CT—
ETHDZ L, HRARMAEY (F&K 24 Kf) Z&, BREDOR MLARBRNET
LlENnEBEZONS, —F, E saxatilis Tl =—/1L "y ARNTEHELTH 80%%
B2 DRBRER L, £72, E. pachyclada TIIANTLTRBERNICEHR LIZHEAEDO3R
BRI B0%IEEY ThoTo, TNHDORRIT, BRRIIERMEDOHDHZ L EZTFRLT
W5, S%iE, FEEZELELIC, ALKRSBHORESCRAORI R ENRBERICE
LEBLBRETOLENDH D, B, BERBEIEONPE=—AANATIRNHRE LT
E. sinica kb FIR Uiz, BEH O OEBRTRIE L2202 L OXYIREAL A R > T
ZENRRTHD RSN H D, GIRTERALIE NG FiEIC DWW TEBI#R Tk~ 5,
2. MLEOBEE/AKREX (RESRVPESX) IZ2WT, Ephedra saxatilis Loyle ex
Florin (= E. likiangensis Florin) DEEZEZH VWV THRFLEHER, HLBWELE
206g (E&25.2cm), W LMD 3.1g (22.9cm) T, HbEWE LN 174 cm
(EE15g), BVWHLEN388cm (23g) TH-oD, HLbEWVHELEZERWT
ETHEBRLEZ, RSOV TH2FE, 3SFHZEVWHLETEEBELTEY, #L
FEORE I ERBRLEOMICITARZMEEIRBD b2 oz, £z E saxatilis i%
RERXEDBE=—NANT AR PP LT, FIREN 82.6 W&\ WHREEZR L,
FRITK LREBRIZHET LT E. sinica T, ZEOREIN 30em A ETHE XX 0.2~0.3
g L2, ¥=— NN 2ARIHRE LESEE, RbEWEBETH 26% L1 eho
Teo E£72, E. pachyclada TIIRE 10ecm UTOHELETH LD EWHE L L R
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FIR LT, RIFRBERND, PRLLLEVWRLEZEFTOFAITES, HLAME
ENRLLTWVWI0~15ecm BETHSTHA LY SN, MAT, AKX 40cm
DEPBITEE 10cm OF LENAAREND 2D, BRELEKOICELN I EH DK
EZDL, MULEIXEL ELZFRERITH B,

3. BLARZITZ ) BRBERFHIZHOWT, E sinica DEBEXEZRAWTHRILIZHER,
ANTLKBBANTEELHE, BRI IZHE LAA N 2009 4 6 A TiX 25 %, 2010 £ 7
H T 70 %, 2010 4F 10 A TiZ 50 %, 20104 11 A TIZ 85 % Th -7, AEBRICE
LT, 1R b+0EOHR LERKRTE ol nb, 6 AR 10 AL 7
AEROC 11 AR ZAWT T o7, 72, BBOFMIZ 6 A, 7 A LA 4
y A%, 10 A, 11 BB LIIS » A ThoTe, BRI LA L2 HE Tk L b
10 AL 11 APHFRBRTH-722, MULAEKMAK L »r AHEP T Z ENEELT
WAHHREMER DD, —FH, A—ETHLHREICRBENCERDH L Z EBREIN,
R LIS WBRRIZOWTIEHBBESY BT 5 HFEE2RENTILENSH S, 58 FTAIKHE
LARLEERR (EBR3) 2bZBRET2L, MLEZEIT20EIFHEZMEDLR2VED
CHIBTEND, BAIEFMEIEAMCHET IR THY, RFFEFER»L, HEOED
FHLEE L THATEDZEPHALNIR TN, HETEHRITFEHTHELIZ W,

4. wFUBHEDOFE LEITEE, ORI LVAEERL, TORIZEERTDIZ
ERFERENTZ, DNVABEBERBICELETINRALZET S, AR TIIRBR
ERETAHEDICEYE TREZTM L2 L—T8H0, DA AEBROLTHEEL
TWhaWELEbLD o7, BB LoD LERBEOHE LA EZEEICEI DI
AI%%%WT%%#%%@T%%L#%4&H&ﬁﬁﬁbf@%%@#é@ﬂﬁﬂ
ThdLHraiic, SACHULALESGSICXIAURBICRET S Z ik, £
P> Td 7O EEBIHENABHTHY, Ho TEBBIIE=—AANAT AR
BATEETHRELT, “E3Hi?ﬁofﬁi%ié®ﬁﬁ@?&ék%%éﬂ
2, M1 ACHLARLEBEICEIALIISHNTEERL, BF 3 AITEABEZNTEE
bb, £z, E=—NANTARNVLEIMNIRE T HHEITIT 10 » ABRLUBICHEZE X
LZONEETHD LR, Lk BENCHET2E, NILKREHEERTS

SEIIIFHER I EOEI% 9 ALK 11 AEETIKELAL, B4 3 ALBICHE
ABZDOBHEUTHD LHBEND, BEEERFEOLRVWE=ZANT R ETIL6
~TACHELARTLIOBBEITHA 5, BRLEBORSSOBMEICHT 2AEITHIH
TR 5,
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(2005)
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K1 FBELBORSEREGFDEVCILIERROWE (Ephedra sinica)

Tn—7 @ 3~10 cm K ® 10~20 cm i @ 20~30 cm i @ 30~40 cm
BRI 2009 4E 5/22~5 » A 2009 4 5/22~ 5 » A 2009 £E 5/22~10 » A 2009 4E 5/22~10 » A
BB ALREHEHN NG A ALREHN  NUR ANILR&HN  ~Uvx ALR&HN ~UX
EE (%) cm 8.4 6.5 16 14.4 25.4 24 34.18 33.5
HX (FY) g 0.09 0.05 0.19 0.13 0.2 0.17 0.27 0.24
LK 6 7 12 12 11 12 8 9
FERREKL 2 0 6 2 9 3 5 2
FERE (%) 33 0 50 17 82 25 63 22

¥ 0 ALRBREBENOSM ; IBE 25°C, BE 80 %, 24T 24 KRS (25,000~30,000 /L7 )  NT A HREEFEBREO LV E =— /LT AN,



F2 LA OE VNS K D2 FIREOEE (Ephedra sinica)

FTIH (-1 %) BE281(G-1 %) EIHA(1-1 #%) FBA4H(G-18)

2010/6/8~ 2010/7/1~ 2010/10/20~ 2010/11/21~
2010/10/19 2010/11/21 2011/3/27 2011/3/27
BREL () 24 20 20 20

£ =% (cm) 14.3~18.7~25.1  12.3~23.0~35.8 12.1~19.4~28.5 13.0~19.9~27.3

FEIREL 6 14 10 17
FIRE (%) 25 70 50 85

* 10 () PUTEBRKRES., 4 B3R LARE~RBRFMA 24 (AEEE B H)
* 2 0 F/ME~FEIE~RRE

%3l LEOE S ERBEOE (Ephedra pachyclada)

TN—TELEE @ 3~10cm ik ® 10~20 cm i ® 20~30cm
E& (cm ¥#) 6.4 15.8 23.1
LD 32 50 33
FEIRE (B0 14 25 14

FEIRE (%) 43.8 50 4 2.4
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N e T e e e T T T T U
BE 1 :# UL (Ephedra sinica Stapf : No.1-1)

BE 2 . F sinica DE LEORBIREE
FOoAR I BELRPoH, T 2K BRRI, INVABRBZICEEL TNDDRG D,
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Study on the Variation of Alkaloid Content in Ephedra Plants

(Kracie Pharma, Litd.) OMasashi Matsumoto, Takashi Tsuchida

(Graduate School of Natural Science and Technology, Kanazawa University) Manabu Hirayama,
Norihiro Ohtomi, Takeshi Ohno, Yukihiro Nomura, Hirokazu Ando

(Research Center for Medicinal Plant Resourses /National Institute of Biomedical Innovation) Osamu
Iida, Koji Sugimura, Nobuo Kawahara

(Agriculture, Tokyo University of Agriculture) Masayuki Mikage

We investigated the ephedrine alkaloid ((-)-ephedrine and (+)-pseudoephedrine) composition
ratio of a crude Chinese herbal drug described in the Japanese Pharmacopoeia, “Ephedra
Herb (Chinese name: Mahuang)”. We surveyed wild plants and obtained 366 samples in Inner
Mongolia, Hebei, Gansu and Xinjiang of China. Secondly, we cultivated genetically stable
clonal strains through cuttage/division to investigate the influence of growth environments
and the alkaloid content. Then we determined the quantity of alkaloid contents by HPLC, to
consider the cause of variation of alkaloid content. There were marked changes in the alkaloid
composition ratio of wild plants in areas where both male and female clusters coexisted.
However, in genetically homogeneous areas with the growth of male or female clusters alone,
all of these regression lines’ regression coefficients were positive, but each lean varied; This
suggests that the alkaloid composition ratio has a clear tendency in each individual. Based on
this, we cultivated individuals for vegetative propagation, and evaluated the alkaloid content
ratio. Those propagated by separating the roots showed a specific tendency regardless of the
cultivation area (Wakayama, Tanegashima). Those propagated by separating the herbaceous
stem showed a specific tendency regardless of the soil or harvest time. In addition, we
surveyed the (-)-ephedrine content ratio of 3- to 6-year-old strains. There was a high positive
correlation coefficient between the previous and subsequent years. These findings suggest
that the ephedrine alkaloid composition ratio of Ephedra Herb depends on genetic factors, but

not on environmental factors or the growth period.
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1. W

BEF AR (R3S ) DN C & % Ephedra sinica Stapf/s E O~ A4 U#l (Ephedraceae) ~ 24w
& (Ephedral®) fiifpid, AARICZHAELCEBOT, BARENCHET 2MEITE CHRRASLT
B 5. TP ED D OWHAIZI00%EF L TWA A, FETIE A A BEIA~ORE, Wik
I EBEPFAEN I TL VG SN TWA. ISR, NEEE, PiREmEis Eox
LG ICHS Sh, B ALFEIC L o T, MR THERFEVERTH D720, LELTA
FTHFEOMUNLEND . FLPHERIEENTH LoD, EOROAL 2L, WEN
BELIL S D RENICATTDLENDHD. KEW Th HEFESITEROEIM & i LT
MEOIELDENREVD, MEOIEL DXL, EPORMESORRE R, FRAE~ORF]
HICEMETH2EERMECTHD. 0D, WHOELOZIZKIETEROMIIIEETH Y,
FERERE LC, FIKET HERNRER (BIROHERE), #ROMER (REER) 2056
N5, BEENCERBELZTDLTD L, EROENREDR, ZTOFEE(LEMHEDOEENIC
DIRMBDEREER B D

FRERDOT T = R RTNIaA NESFEA RS TR Y, F16UIE B AR/ TV TIEIHR T v
A REfE s LT ephedrine (ML FE) KT+ -pseudoephedrine (UL FPE) O&&EAF%0.7%
PUEELTHS. EXUPEIZDNWT, BHOEEFRIIEFHETHY, TN ENDOEREITOVTOR
ENZZ2V. LvL, ZO220DEMIZ DN TUIENENERR A FBYWERANHE SN TRV 2, MAkt
(ThaA ROAFERIINTAET VA REEDOLEDHEIE) S TEVWSITET 52
ENAREE LV, HEOA VBB OT VI v A RHEEREIZOW TS, Bz, HsitEoog
BERZTDHETHRMOMBNHD. LrL, TUOIFEHRRMERTHY, BRI L ICHRE 42
&, FUEHMNTS Tl oA FERLOEERKE {, ELPEOMALAYER L TWDr— A bR
HHND. BAETIE, BEEREBEHERMEEL TWDD, TaAhaA NEMRIICEELS &
ETERIZOWTIE, BAEE THLNIZ I TRV,

T aA RERL ORISR Z RIS TEROMRIAT 5720, AR TIE, BAE MR USRS
O=F T BHEYIZOWTT VA RFEEOEER K EITR o

2. ek

2-1 FEHERE

B4 (K sinica, E. intermedia, E. equiseting)

FEH . REINZER BIRK (FRIETT, E@ET, S,
SHEAmT, wEEm), HRAERE, FEv -/ /VERK
(FE, [T & 9MR), A& AET T
FEL, AFLIZ366 7.

 %§&}”wk_,
* E.sinica [ .
% E intormod® . r¢

¥ E. equisetina ¥
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s (B sinica, E. equisetina)
BEHN . RERTERE VA 7V EIRRIERST
Yo NVE . E sinica TV 7V, E. equisetina 6 VTV

NZEEBEIBK (HEEUGHEHE LR, HRE COREROIEARITY 7 >R, gy
A ZNVBIRK, WHEERRE, WEEBERK (BEEOSEEE) OFRE M OEARITERKFEE AR
FHTSER TR

2-2  AAREPHESS

@O Ephedrasp. (Ep-13) (Bk4iT, SFEHEES)
T DHK - MIATEIE NEFRERUI ST E A EIREMEE v F —CTREFS TV S EER
Ep-13 (Z. distachya & L CTEASNIH D, b &I 1EE).
HETHL . MSIATBUEA BEELEMIEITEAEMERERME 2 —  MEUGTZEE L U
T+ BT FEED
UL FIERILEER S 9 T, T ERE 26 T

@ E. sinica DFEER GELA, Ry MR
FEEOMR : PE EEEEAH), SRKRFERREPEETIE - BIFEHENEEEYE
(LT, @RKFEEER) On v s H—7 2 THEE Uiz E sinica (1 {8{#).
i« SIRKFEER
FEEHE 2010 7 AE/2IT 10 BB LAR G X"—IF=T 4~ 1:1), 2010
11 AE2IE2011 43 BICRy MIBHE BB 7 7 —02: "—IFaT7 14 8 1:
. FEEHEE LU, Wb, RE @R /L BEL (M), WEL, Wikt (75
HZ—Dt|, HAKEY K)) OWThozER.
P FVE  BEEE (D2011.11.22 23 12 H oL, EREH©2012.9.18 28 11 Y- 7v

® E. sinica DFkEEM (EARK, Ko FFEE)

TETF O : TENZEE BIEKEET O B ARICRBAN T, 2003 FICAF LIEEREORET.
FIEH . GRKRFFER

g J715:1/5000a X 1/2000a DT 7 F/VR v 7T 2004 FEFKICB T RAET 2> 5 2010 45 F THES.
HEE A & U (TR AR (@b 8 5 (7 ¥ 7w 77, N'P'K=8:8:8) ) 10g/pot
BRA) XIUTos@E. Okt ((F5o2—nt), %AKEN B), OFEL, OF
RE+REL (28 : 18, FEL), @R +IET VL VLA, ©FREL+TET VB VA
% o HET U VLA (REEEE AR 10g/pot, F72ITAIKESE 10g/pot), HEKSM: « AKX
XIEZFOFFRIE FERBIE 12, U4, 18, 1/16) ZHIZ 1 [E, #TF/K%E 1 EF> (AIHEKD
#ARK 0 NaCl (Fsfk) 86.8g, MgSO4 - TH20 (—ifk) 20.8g, MgClz - 6H20 (8¥fk) 15.7g, CaCls -
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2H20 (—ifk) 4.5g OVKCl (Fpfk) 2.2g M F/KICEAMELTSL & L72b D).

BEH - 2007 F0y 5 2010 ED 9 A

P TS 103 Yo T GRESPICERIE L2 @A 5 0, 2007-2008 4E1% 100 B 7L,
2009 4% 95 Y- b, 2010 4EICIE 90 B L)

3. JFtk

3-1 TEDEHI GHRERR)

FEOFRIE L EREWE 9% 25 1 LT o 1=, ¥isafiii& 0 ClX E glauca & E. intermedia %
BIFEL LGRS TRY, FLEEEOILOENEIF LG ON B glauca, EHOEXNEF
DN DN E. intermedia & ST\ 5. L LFRERYE T E glauca X E. intermedia D7
BO#HFNE ENTHDLZ Enb, RPFETIIXEETIC E intermedia &KL T 5.

TERBIZ & BB WEE R & OIZ DWW TIE, PIEZREIC L H8851 X OV DNA fi#TIc X 0 [BE &7 1.

2012 F KON 2018 FEOFHEOFRAE CAF Lic V> IV O—ER3 E. przewalskil, E. distachya %
W E. regeliana LRIFE LTz, Z 0 3 & [FE L7cfA{RIEL, HPLC TV Al aA ROE—7R8EE A
ERObNh o,

Table. 1 EFE(ZERE SN I-FE (T HRYA AR (M SR R8)

MR- BT BHEE S
2 2N BHE BT =& (em) = HEH PINiAH D FES
. HE N TER1/3
E. sinica HE ~ A BEE 2 20~40 — 2 )3 Ak
. , e | ~ "E ~ N
E. intermedia AE REEIR 2~3 20~100 ~ TR 2~3 TE 2/3 &4
E. intermedia var. _ _ . e N _
tibetica AE 100 BLE ~[RiEE e 2 AL
E equisstina | WE | fE<HE | B 100 E&s 2 KES B
’ ~ KR
.. . N & 1/3
E. przewalskii By — - 50~240 e B3 ~2/3 B
E regeliana Ay BECEES BE 2 5~15 — 2 TE1/2 &%
EGE#EMN THR1/3
E. monosperma HnE ECEEC 1 3~8 & 2 ~1/2 B
E fedtschenkoae AE HES 1~2 3~10 &E 2 1/3 8%

[HEEYE §758IE5FCLk:

3-2 FEDOER| (NERE)

EHEZOHRTREZREY, HEICIVORAZER L, SonEUR 3 — Yy ~L
TEBELEE, SFEBE CHE L, FEHR LUBNICFET DO E2TR T, £z,

- 196 -



