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Cistanche BEYniaiEizEmR: 1. Cistanche tubulosa Wight,
BFHILDHINAOFEEL > 21— DML

STROBEr . EEgrEt 5B B Hi B
FERESHEE" - REBRT** - Khan USMANGHANI***

* R AERGES BETTRE (B INAS)
(F399-45 REFIE F{PHEIRZEERTT 8304)
= EBEALE (BR) PHRAFSERT
(T399-46 REFE HAMEPERRNTPER 2132-37)
BT FRPEEIERERH
(& 25 EH FFTH 75270)

(1994 2£ 5 7 19 HZA
(1994 £ 11 B 5 H=H#)

N REND @ BENEY) Cistanche tubulosa Wight, ORBEFORFELEFH S DAL AOEEL(ES &
VFHEHEHI NV ADEDY 2— b DIMERBICDWTEERL, EbETINGEEYO 7 22y /4 ok

HREBIZOWLTRE LT,

REPBEOBRE LEADY RV Y Y ORMTEES N, PVAREBEEIBEI 2 0BFLOE
EFEEah, IO0FEZLCI»AMOETOREBLEL X UEMADIAA2.5mg/l L 74 252 0.5
mg/l BN L VB iz, BERTHETIVALS Y 2 — MSMELU 8 HERIBR I h o 7z,

Va— MCIEIHGET 2HEHPSBEI N, ZOEPOBREBRBEENOL DL B> Twi,

ILHEEFLR

va— NOBEEORIIET Y VT VRAESER S K, BEYC L DECEERT L, BEmcS X
NBEMRSDT 2 2VT 5 /4 REREEA LA LY 2 — MO FEL, Z02EEIEEMORE, >

W EAETH -7,

1. # =

Cistanche B X/~ = =7 Y R £} Orobanchaceae 12
BL, 7APERF a ) 2 v REEE L T 22FEMY
T, FE, =T, FEESLST T VA, ARDTH
B P OERMEICH BESSHLTWAEY, ZhS
D355, kvt = Cistanche deserticola Y. C. Ma @

ERMGERARE L L CTEREOFEETH 5[

BARTRE] (FRE 25~220 FOBER I 2 QFEAMBT
ETwlEEZSNTLE)KINES h, &< 5,
HREELLTHYORTERY, LhALRrEA=70DIF
o C. tubulosa Wight., C. ambigua G. Beck, C. sinensis
G. Beck, C. salsa(C. A. Mey)G. Beck OB 184 b A
FLEFCFHAENTERESITHE. ChH5DHT

Cistanche tubulosa Wight.» |x, Salvadora & %
Calotropis B 1x U L3 5 14 £} 35 BOEMOBR~D
FENREENTHTY, k77 V%, 7TIETEE,
NERE v, A YR B L UHEIC» T KGRI 210
LTw3, INOERYEARE LRBOSRE2/FO L
BEENY, NFRIVTHINOREETHRCHEOE
ELTHWT LY,

HE, =7vavavBEORSRENTDL,
Kobayashi 5™M3 7 = = v x ¥ /4 RECEEEKS, 72
Yoshizawa 523 ) 7 F > B L U4 Y F 4 FEHEEIS
BENTW3EHELTwE, TheDidfEkn s 5,
echinacoside 12 X FLBE FER] 23919, & 7> acteoside 12 13
PUEBER", EEERAYBLURA M AEHIIZLVE



FTULMETE 2B TEHOREFERYSHESH, C
tubulosa DY ZEII S FR R B 2 Twd 2 E0%E
o2k b, &I AWBEE, C  deserticola % C.
tubulosa 13 ¥ b ZIRAMERICH D, hEOERESEEE
Rz X D BBELHEY B ED S bR MEESERIN
35 7D LRIOFRETFSN TN, Zhs0H
HRRSHBE VAR LUTHAL T 2DiE, A5
HY7Z 080, BIEHEEL T 2 LENH 5,

72T, $ox it Cistanche BHEYIOEFEREGE» Hy &
UTERFEZIT> T w3, BT C. tubulosa DFET
25D ANV ADHER L EIEOMERES XIS D
BEYCEEINE 7 22V /4 FEHEEOMEIE
Bl onwTHET s,
2. MBI UFE

C. tubulosa DFEFIZNRFAY VEDD D%, 128
SHEFAOEMMIZ SF R > L= — VEDRIRY)
BHW. BT Tween 20 2 HIEINZ T B R RIER
2% OWHEREY — & C5 AMBE L, BWEKRT3IH
HE Lk, RBREORERM L 1AL 2087
O L. IhEWCOBBBHTEEL, FRE
BV ADERBRI 2 F T, BFES Lz v A L EER
EEICHHIC BV Z S, B ¥ T 5o
MR & ARSI L 7,

(1) RERIREZTETOEE
HERICRITTHENRE »EE 2 b 2 EREORE
H, EYRRATTESE, pH, B, f—2 bk
A8 & UEREBED 8 AT % Table 1 1277 LU 72 2 k¥
DWTHAD LisP)ERRCED i TEBRET - 2.
8T D 3 bR D W T REYERBHXT (v
g+, FENLZ A XD 2000~3000 Lux, 1 H 16
NHBN:2RBED2XEH T2, RERIASHT
BB CHRELR, BRREBEEER 40 Rkl
Vo, B, BThOoEHENIVAPEELI2b DRI L
7z,

(2) BFHHOHINRFEE

PP OANVAEMERSFEET L0, oS,
EYREFSYE, BEOE, HEHs L BT LUE
UALER W D »w TRl W HET U7z, B 1/2MS,
White 8 & ¢ Hyponex(3g/l, N:P:K=5:10:5)
DIBEEL, FNFNC4% L e 5% 225y
VI A7 (CM) 8 & 400 mg/l & ¥ 4 kY (CH)
WL, EYRRAEME > T, R0 12
MSEesthiz, 4 2 F > &4 R—NLVEFBJIAA) %
Table 3 D & > IZIRIML 7z 9 RKIcDWTEER Lz, KR
ER 4°C T3 AT, 9~ HOMEETREL
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Feb DX Uz, KAL) & ARRCHER 2 R %3
e, BT OFLUELLAETEE ARG VA D
BHREATHURWLWHDIDWTITY, LI EME?2
DRBO A N AR & O MR R HE L,
(3) sa—toMbEMMEIZRIZTERFNIE
BEHENANAPEDY 2 — s OMEIZEET S L
EZOoN3RTFOS b, EREHMOEE [AABE,
VA b4 2o ORBELERE, BOBELEE, %Y
OEHE, BREBLUEBREOIRTF %2, HOD Ly
(3%)E &~ Table 4 (7R L 72 K#ETEID (417 TEER
1T oz, HEIEOMLIE AN ADEFIC & 0 B B 1E
EHIHSNI DT, EEMIHMEL R0 T %
MEXMEREELZ, Ya— OSBRI I »ARIH
B,
(4) MEU-EEOERERE
SMELlzya— b B2vA 70X 5 49 —TEE 80 ¢
mICHERT E 2L, v I =T =AY
—VTTEREBULEBRE L, BEOEEYIIKT
s, YA Z7OASAF—KKEIVEZXK05
mm QYF L7z, Linl, BEBEL - O TR
ERE> NV LA TEALE, BEEY 7y TRE
LTEEL .
(5) HNADiESBEE
FEEIIEFE L 72 H A 165 BkD 5 b FLE AR
BREL 21k Ay, s % 2 0 AREEEEL -,
B L ox BE 4%, CH400me/l B & 1" CM 15% % %
AL 72 1/2 MS Bz & 4 N R OEEEE - FEE O IAA
& A4 35 (Table 3) #ERINL 72 b D% F\vs 7z,
(6) HLREGE1—FBIURENEOKS S
r
BAEREBELUR 2O VA e by 2 — B X UE
HEORF RS VBEEN—V—VE)CEHEENE 7 2 =
NE Y A REEEDIEREN T LIRS
(echinacoside, tubuloside A, 2'-
acetylacteoside) (Fig. 4) 0 & B 2»FHEE 7o~ 7
774 —HPLC)w L b EE L Tl Lz, H¥rakhg,
AN AZRINZ, MUl 2 — Mg 10 @k 2 —f i
Lie, &7, BEMOI BNFRIVEDLDRSE
B —ETREL TRV, N—L—VED L DI
KRB TAF L bEGRBIETHTH - 72, BRRER
150 mg (BHE® 0.52) 1 2%/ — v 10 ml (BHEY 50
ml) 2Nz, BERTI SEEH L2, 2B85RE
Fi 2 BEERBERTY, 3ESD W ESHLE TR
FE&E Lz, 2h®12% 72 = ) 2mi(EEY
OmDICBEELT, 0.45umD 7 4 V5 —%BL,

acteoside,
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Table 1. Effect of seed coat removal, basal medium, light, yast extract and plant growth regulators on

germination of Cistanche tubulosa.

Concentration of plant

No. m%?ﬁi%n gg(;g Light®  pH Yeaz%/‘i )ext. growth regulators(mg/!) Result®
GA,; IBA ZEA
1 WH RE L 6 0. 05 107* 10-® 10-3 7/18
2 WH RE D 8 0 0 102 103 1/18
3 MS RE L 6 0 0 10-3 0 3/17
4 MS RE D 8 0.05 10-3 1073 0 17/18
5 MS RE D 6 0.05 0 0 102 3/18
6 MS RE L 8 0 10-® 0 1073 7/14
7 WH RE D 6 0 10-® 0 0 7/13
8 WH RE L 8 0.05 0 0 0 3/18
9 MS IN L 6 0.05 0 10-3 10-3 0/18
10 MS IN D 8 0 1073 10-¢ 103 2/17
11 WH IN L 6 0 102 10-® 0 1/18
12 WH IN D 8 0.05 0 1073 0 1/18
13 WH IN D 6 0.05 103 0 10-3 0/16
14 WH IN L 8 0 0 0 10-3 0/17
15 MS IN D 6 0 0 0 0 0/17
16 MS IN L 8 0.05 10-® 0 0 1/18

(a) : L=16 hours/day lighting, D=Total darkness.
(b) : Result was indicated as follows: No. of tube seeds germinated/No. of tube seeds placed.

Abbreviations are as follows. WH: White medium, MS: Murashige-Skoog basal medium, RE: Removed, IN:

Intact, L: Light, D: Dark, GA;: Gibereric acid, IBA: Indol butylic acid, ZEA: Zeatin.

HPLC = # & L 7. # & @ echinacoside(E),
acteoside (A), tubuloside A(TA)®B &k v 2'-
acetylacteoside (27AA) iz Kobayashi 570 FiEic & 9
FEY > S HEERIE L b D& A/, s o 4
4 DFE)E 1L retention  time & iz, & D Co-injec-
tion iz X 32 A TIT -7z, RODOEERZERKEOE
— 7 EEHC & R BRI L VT 7o,

HPLC 0 &R izR3EBY TH 5, FEE: HirD-
6500 B=RT 7 2~ MY AT A, BT A Wakosil 11
5CisHG 4.6x250 mm, #» 7 A EE: 45°C, RHEE:
335nm, BEMfE: 1% CH,CN, 2% 1.5% CH,COOH,
1HE* 8% 5 20% DY =777V x> 604,
W 1.2mi/min., FAE: 5 ul.

. BRBIUEE
(1) ERIRITRATOEE

C. tubulosa DFEFIREPEORREE L FER
B E L OWMAEHAGE TH S, ZORE S, FHE
ZF0.88+ HEREZ0IIXFHFEIOMHEERE
0.08mm T, BEERBRELLEOKREIFEHER
0.61 - H#{REZE 0. 07X FEYHE 0. 29+ F ¥R == 0. 03
mmTHD, WLERLTWS, ULyr LIEHE -« EEE»
SLIZWIBARLTEELIZUS, B 5~6 KiE
BERIZIZLAEE LU nE RERIZT I 209 5

L7z, 2 UCHEEEIEC 2 XD IRBEFORED
SHILHEINSE LD CHELD, FORSHITIRS 1
mm BT CHEZEEL, BESERLE. L LI
DORGER T, BmssEREm L (Fig. 1-A),

PR THEMFIZRVAL LD IR L, C tubulosa

Table 2. Analysis of variance on germination.

Factor Fo® Contribution

ratio
Seed coat(SC) 65. 11* 14. 62
IBA 4. 26* 0.74
SCxIBA 0. 88 0.00
ZEA 5. 95* 1.13
SCXZEA 4. 26* 1.74
IBAXZEA 4. 26* 0.74
Basal medium 5. 95* 1.13
pH 4. 26* 0.74
Error 65. 41
Light 2.85 0. 42
ZEAXGA, 1.73 0.17
Yeast ext. 4. 26* 0.74
IBAXGA, 5.95* 1.13
SCXGA; 22.01* 4.79
GA; 33. 84* 7.49

® : Fo=Ratio of mean square. * : P<0. 05
Abbreviations as are in Table 1.
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Fig.1 Germination, callus induction and shoot differentiation from seed of Cistanche tubulosa.
Bars present the length of 1 mm.

(A) Germinated seed. Tip of the radicle attached to the surface of solid
medium, 30 days after seeding.

(B) Callus formation from seed on 1/2 MS medium with IAA and kinetin at
0.1 mg// each, 42 days after incubation.

(C) Shoot development from callus on Hyponex medium with IAA and
kinetin at 0.5 mg// each, 125 days after incubation.

(D) Root formation from callus on 1/2 MS medium with IAA and kinetin at
0. 1 mg// each, 170 days after incubation.

(E) Well-developed shoot. Pigmentation was observed at the margin of
scale leaves. 200 days after incubation.

Table 3. Effects of varied concentrations of BEFEEDTH 205, T OFMRFICHELY 2 FEOEE
auxin(IAA) and cytokinin (kinetin) on T, FTRRTEEERBTLOTH S 328, B
callus formation from seeds of Cistan- LR FOBOBREREST A L TE T, THEHEPE
che tubulosa. LI 2B 5 BTS84 LIRS 2 4 L 2 46

CO;‘?‘ (r?g/ D taa o0 0.5 2.5 L7z

e SR B2 T T ORI T 3 EBHEE % Table 1
8; + = ++ W2, 7RI DWBTOHEIRER % Table 2 27 L
: + + ++ .
- N N n 7o, TOFEER»SFBICRBROKRE(SC), HAkEH

- D f&E#H (Basal medium), pH, 4 —X b =+ 2 (YE)®

=+ : no or slight growth. )
+ : moderate growth. 4 ¥ F =2 BBBRABA), Y~1v ) v (GAy), ¥7F >
+ + : vigorous growth. (ZEA)DHFIPEE L TW A T ENHEL M E R - T,



50

FTHEEORE & GA; DR EEIGE < BRE2{E
ELTW3EZ B L, FEED BT 3 GAD
PERICDWTIL, F /3w F RN Aeginetia indica 119
R Orobanche ludoviciana, O. ramosa'® DFETFD GA T
& 2 WL R Orobanche crenata Forsk, FEFi2xtd
37~ OROMIEY) & QPRI X 2 BIREETRE
TNTwBY, KEERD C. tubulosa iz3t% % GA DF
PRBIE B %2 5 SEENEZ TV IRz b0 L E
253, SRIIEEOCHOBEYLED TEICHWH
FREVEORRE 2T O>LENH B, £, JOEYMD
BETORFNHYEOGFELEZ 5N 5,
(2) BFHONHNRFHE

BNV ADEFTE R L UERET, FIR L ERRCEER
B A SBEFrOEEFHEINILD, 6 I A1
B mm OB E AL 7z (Fig. 1-B),

HVATRIE TAA 2.5mg/l iz 4 2 F > % 0.1 750
U 0.5mg/l SN 7235 CREFCH - 72 (Table 3), &
EAE T, FBREOH N ATBERELR 2.9% (4 v AT
AR A1/4BRERY 1405) i U, (RIBALEX T 4. 7% 27/
577) & Bz (Fisher's Exact Test: P<0.01) # v A
RS LR LIz, £, BFOHLELLES, FUHE
KD A v AR 2. 7% (33/1212) i 3f L LB R T 1%
8.2%(27/330), W AWE %F & (Fisher's Exact
Test: P<0.0)B#EL 72, BH - EREHMOBHT S
WATERICE S HE Lo Tz,

(3) Ta—rotEesticRIZTRFNDIE

Va— Ok, ANVADOEEREER» SBEINT:,
B VA TRSUEESNBU ANV AT 580 Roh
7223, L OFBENTHE mm 25 10 mm EE D HE
DY a— B L7 (Fig. 1-C), KEDODRFZ Y 2 —

Table 4. Effects of basal mediums, plant growth regulators, sugars, organic substances, light and
temperature on the shoot differentiation from callus of Cistanche tubulosa.

v, netmgh o o Bl sgar QOO0 Omamic gy Temp ey
1 0.0 0.0 — MS G 0 — D 25 0/5
2 0.0 0.0 — 1/2 MS S 4 CM D 20 3/5
3 0.0 0.0 — WH F 8 CH L 25 0/5
4 0.0 0.2 KIN MS S 4 CH L 25 0/5
5 0.0 0.2 BAP 172 MS F 8 — D 25 2/5
6 0.0 0.2 ZEA WH G 0 CM D 20 2/5
7 0.0 5.0 KIN MS F 8 CM D 20 0/5
8 0.0 5.0 BAP 1/2MS G 0 CH L 25 0/5
9 0.0 5.0 ZEA WH S 4 — D 25 3/5

10 0.2 0.0 — 1/2 MS S 8 CM L 25 3/5

11 0.2 0.0 — WH F 0 CH D 25 0/5

12 0.2 0.0 - MS G 4 — D 20 1/5

13 0.2 0.2 KIN 1/2MS F 0 — D 20 0/5

14 0.2 0.2 BAP WH G 4 CM L 25 2/5

15 0.2 0.2 ZEA MS S 8 CH D 25 1/5

16 0.2 5.0 KIN 1/2 MS G 4 CH D 25 3/5

17 0.2 5.0 BAP WH S 8 — D 20 2/5

18 0.2 5.0 ZEA MS F 0 CM L 25 0/5

19 5.0 0.0 — WH F 4 CH D 20 2/5

20 5.0 0.0 — MS G 8 — L 25 0/5

21 5.0 0.0 — 1/2 MS S 0 CM D 25 4/5

22 50 0.2 KIN WwWH G 8 CM D 25 1/5

23 5.0 0.2 BAP MS S 0 CH D 20 0/5

24 5.0 0.2 ZEA 1/2MS F 4 — L 25 2/5

25 5.0 5.0 KIN WH S 0 — L 25 0/5

26 50 5.0 BAP MS F 4 CM D 25 2/5

27 50 5.0 ZEA 1/2 MS G 8 CH D 20 0/5

@ : Data were scored 3 months of culture after transferring to the differentiation medium. Result was indicated
as follows: No. of tube shoot differentiated/No. of tube callus placed.

Abbreviations are as follows. IAA: Indol acetic acid, CK: Cytokinin, KIN: Kinetin, BAP: 6- Benzylammopur

ine, G: Glucose, S: Sucrose, F: Fructose, CM: Coconut milk, CH: Casein hydrolysate. Others are as in Table 1.
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Fig.2 Anatomical observations of the differentiated shoot.
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Bars present the length of 1 mm in photograph A and B, 50 ym in photograph C, 10 mm in

photograph D.

(A) Longitudinal section of the shoot. (VB: vascular bundle, SL: scale leave, SA: shoot apex)

(B) Transverse section of shoot.

(C) Vascular bundle in longitudinal section of the shoot.(V: vessel, ST: sieve tube)
(D) Transverse section of the mother plant.

FERSmmM, Ha30mmOBEEOKIIET > b
U7 RERSERS N, FEYICL VECEEETRL
72 (Fig. 1-E)., %72, 1 D0 » VAL 0 K/EEO
Ya— ¢ BHMELI L BoT, LELIN6DY a—

OB IFERIEL BRI Lo, 8 5IT—
O 2N A RIZ D O 4L b BiEE s hiz (Fig. 1-D),
IOWELRERET» SFHELLBICL BTV
(Fig. 1-A ).,

MEIZ R IETERFDOFEIC DWW T OEBRFESE % Table
4Rz, wIThd Sbicxd UiEsT B BB AR
Bohnrol,

(4) MEL7-tEEniasgRs

LU T2y a— b Ol B & GBI R, Bt A

DHEERB L U SF 2 ¥ v EREHOBEIYIF % Fig. 2
WRY. WA T I3y & A E B IEE RO
F &, EMEEES AL U R ECEEIEE
&z (Fig. 2-A), #ERPICEEEATOOEE LT
DEZ I N, ZOBIHHEYOH O 20 KHiED
ZOHELEL L Ao 7z (Fig. 2-C), #ERIZH
Wil CERER Y 2 L LI IIFEERY T, EO/ME A
L Tz (Fig. 2-B), FEY THEAROEE R E6E
LCEBD I N—7 %R T 2EABHD, LrbZh
5EDFLERIC b iSEL (Fig. 2-D), MEEED b D
s ) Bl oBERREL W, ULl
Ya— N THREWD DI CHERELEINT 2@/
b, MEDENSIKREREOEL WS ZEBEZ 615,
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1 E TA ,
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HPLC of phenylethanoid glycosides in
Cistanche tubulosa.

(I): seedling callus, (II): differentiated
shoot, (III): mother plant from Pakis-
tan. E: echinacoside, A: acteoside, TA:
tubuloside A, 2’AA: 2’'-acetyl -
acteoside.

(5) HILADEESLE )

AN A DEAREZE L, 1AA2.5mg/l, # 4 #F >
0.1, 0.5 mg/l FAMEEH T4 VR DB BETH > 7z
CHIEESc B ARG E—RTA0DT, A
MR 2 AR 2~3 sl 7z,

WetkiEEH L A ORI, BEE» 5BE, HERe
BHRIRE 2 EX %0, BHloBLEH» SEEaE
TR E AT, Bilca 2z L, C-TIRERFR
WEREEIR A VA (BEHIEH) ¢ E, TA, ABXUY
AADIED B EEN Doz L, C-13F
BRET R Basky v X BEizee) T, EEreE

W7,
(6) HLREGIEY 21— BIUREREORS S
i)
OR; OH
HO
o} éo O\/\C}-OH
N
HO_@/\/U\O _2/
HO—Q OR; A : R1=Re=H
CHs; 2'AA :Ri=H, Rz=Ac
E : R1=Glu, Re=H
TA :R1=Glu, Re=Ac

HO OH
Fig.4 Structures of phenylethanoid glycosides in
Cistanche tubulosa.
Abbreviations are as in Fig. 3.

Table 5. Contents of phenylethanoid glycosides
(mg/g dry wt.)in seedling callus,
differentiated plant and mother plants.

Compound* E A TA 2AA
Callus (No.)
C-1 37.6 12.4 56. 9 21.1
C-2 25.9 8.1 37.8 16.5
C-3 26.3 8.4 41.6 16.9
C-4 29.6 10.7 45.7 17.0
C-5 31.2 15.9 65.0 36.6
C-6 26.5 12.6 55.2 32.4
C-7 30.3 13.6 49.7 23.0
C-38 32.0 24.0 34.9 16.3
C-9 38.0 19. 8 43.1 17.3
C-10 41.1 20.0 47.5 18.4
c-11- 35.2 15.2 38.8 12.6
C-12 30.5 17.5 41. 4 18.0
C-13 128.7 26.4 139.1 30.3
C-14 65.0 15.6 68. 7 12.0
C-15 67.5 18.0 82.9 23.8
C-16 33.5 20.9 44.5 39.7
C-17 35.7 21.4 42.9 26.3
C-18 65. 2 61.5 69. 8 53.6
C-19 53.5 48.0 46. 2 39.9
C-20 33.1 11.8 106. 4 32.8
C-21 25.9 9.9 94.4 31.3
Mean 42.5 19.6 59.6 25.5
S.D. 23.7 12.9 26.5 10. 8

Differentiated plant
56. 1 30.1 99.6 50. 8

Mother plants

(Habitat)
Pakistan 5.4 5.8 5.9 2.3
Bahrain 3.5 2.0 5.0 2.1

* E: echinacoside, A: acteoside, TA: tubuloside A,
2'AA: 2-acetylacteoside

E, TA, A BX U 2AA D 4 5 3ER & © Co-injec-
tion W C X DHERR T E T, WEEELIANVADI B,
TR RS EEE T LA VA (C-16) kb LTz v
a—NBIUSFAS VESEYO HPLC 7 o<
srrznFhFig.3 ey, ROEEE2AB &, &
WALy 2 — VO 4 RS REEDO G S 10
B EbEEaTWEz, &/, HMELlzy 2 — ik
VAL DN RAFSENE L, Mo & ZRAHEHY
BEEEEND I LORE Stz (Table 5), BB
P ARSZIZEAYEREEN T LTz, 2
—EDHNATIEA L VAA DY — 2 OEICEEYC
A B NEWREEDE — 2 34 50, BEC IR
Jx =)Ly /A RECHEGREELEL T b IREENRE



iz, oL 21DV ADE & TA, A r 27AA
OEEMICEFHWIEOHEIFD shiz (Fh i r=0.
731, 0.679, #H£ic P<0.01), 2 ZTE&TA Ar?
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Studies on the Tissue Culture of Cistanche Plants: 1. Callus Induction
and Shoot Differentiation from the Seed of Cistanche tubulosa Wight.
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Cistanche tubulosa Wight. is an important herbal medicine including such phenylethanoide glycosides as
echinacoside (E), tubuloside A(TA), acteoside(A)and 2-acetylacteoside (2’AA), and is a holoparasitic

plant distributed in a wide range from the North African to Chinese in arid and semi arid regions. In this

plant, seed germination occured without a host plant by the addition of gibberellic acid to the medium and

the removal of the seed coat.

acid and 0.5 mg// kinetin, and with chilling treatment(at 4°C for 3 months)of the seeds.

Callus were induced on 1/2 MS medium containing 2. 5 mg// indol-3-acetic

With this
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condition, a shoot differentiated from the callus in 6 weeks, but a parasitic root did not form. The shape
of the vascular bundle of the shoot and that of the mother plant was slightly different.
The largest value for phenylethanoide glycosides contained in the shoot was 10 fold that of the mother

plant.



