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&3 X R Ephedra intermedia #17 T BBk . 7 MS+CH 300 Z%/#+Gln
200 B/ F+Asp 150 ZF/F+2, 4D 2 BH/F+EH YD AR L RGARERIRE
406.3%, FEMEERER MR AR, SRFHRPHAT 4 HEANRHHAR, XXE
FRBULREFCOGEANETHEL. 2MERBEKERNRHEARTHER. BN
REEFHE (MS+CH 300—500 23/ F++Gln 200 Z 35/ F++Asp 150 ZH/F+2, 4-D 1.5
B/F+KT 0.2 B3/ F+ AHE 250 35 /F++BERE 3% —6%0) AIEAHAARENE.

XER: PRE; AL AR

R NE DY, RUERAEANRERSSHM GREAES, 1989, KRETFEEAN
WA M. REMEME LREZ, BREAGCANEZFE LRROTR. BAPK
e LREFES, 1980).

1Bk (Ephedra intermedia) RFRERH—AF, REREM AR HHRRZ—
= TR E LSRR EE KF 2 000 KK T2, K. YK, HBRKHREAAEY
REBER (FEREETEEYSHBERS, 1978), ERERFPTEAAEER L.
VAR iy ot B R B AL R R, HyR R A RS GREDH%, 1990). FIAHL MY
BREHEARARERREERY, N PRBUKER, 7TUASMFRRABRENHEE.

Ramawat Z5 )\ 1976 4E42 %} Ephedra gerardiana Fl Ephedra foliata T KB
T #& (Ramawat et al. , 1976, 1979a; 1979b) . {BX EE 537 TR E ) Ephedra intermedia
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) #kk: F 198747 A 1988 4£ 8 ARBFWEWIAMNEBRZEARFS, RE
# 9 9E4R 2 600 KA L AT REE .

(2) F¥k: FFIERTBYBUERHE 0 2 JEK AT B S FEBE R AT B, & KEK kSR, H
0.2% iy HeCl, XWEKE 8 28, THE/KM¥E 348, HUER (K1 EXLER) BHE
100 ZR=AEHF. BREFENNMARGFMY A MS 3EFFEE (Murashige et al. ;
1962), A RE L. BFREATLKEEPHRST, RE25CE1T, BHE. &4
KEBEGALS, WM BB GHAS TR, SRIEFESH 16 MEHER
(2 000Ix) F kAT, dECEEFRENFMMAREMP A MS §i55& (R D UEES2 AN
A KRR B A R ST 5.
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Table 1 The composition of media Unit: mg/L
o BRI AR
Media for inducing calli Subcultural media
Constituent
IIN II IIA £C LCT
2,4-D 2 2 2 1.8 1-5
KT === — = 0.2 0.2
kinetin
Gln e 200 200 200 200
Glutamine
Asp —_— — 150 150 150
Aspartic acid :
At — L S R 250
Xylose
B 30 000 30 000 30 000 30 000— 30 000—
Sucrose 60 000 60 000

. PRI AR 4 MS $E3R 2, #him CH 300—500 258/
Note: The basic medium is MS medium added casein hydrolysate 300—500mg/L.
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1. RGHEARERT

PRHERRE 10 XA, FEVIBR) 1 Hiek 2 5 7=A4 IR T A @44, 35 XG4
KBORZOBHGHL . —MAGASEARN TR RN —ReRE, TEEMR
THRAMBMAELE, HFENBHHARREAL (BRI : D. XFARBFHN
YA AR A TR A K.

BRUHNEGHRAZRNRE, KhomE —SLERERENRERGAS (EC,

¢ 226 ¢

I

WO AR 2



embryogenic-callus) . Z¥ftat HPkik EC #i78H#.
2. RGERRIFEZFESHEIRIKXN
BRAR A ER 0.1 EKELF (B4 0.1 JHX) MER0-1 EXR 24 (R2).

Table 2 Incoculated materials and their callus induction ratie

®2 ERHRSOHARESE

% 8 0.1 JHX HR<0.1 X B
Item Diameter>>0. lcm Diameter<C0. lem Total
ERE 19 13 32
Number of inocultion
BHEARK 80 50 130
Number of inducing calli
weE 421.1 384. 6 406. 3
Ratio %

E: BHREHTA, FRE= (FLECH/EHHRIIERED X100%.

Note: on IIA medium. Ratio= (Number of EC/number of inoculation) X100%.

BRRKERMANBGHARAFEFRER, BNLIERLHER (421.1-384.6) /
421.1=8.7%, FEH B

3. RGARBSESEER

BRRFEUIN CRAMNEER KR, KKAMN Gln (T J3RE) i Gln
+Asp (IIA $537 %) ) 3 FidEFrdE, HWBHBEIRER (R3).

F3 HIMEERSESE

Table 3 Influence of adding amino acid on ratio of callus induction

m H IIN H53r2E g2 = ITA #3975
Item IIN medium 1l medium ITA medium
ERH 31 13 32
Number of inocultion
BAEAK 47 43 130
Number of inducing calli
HEEX 151. 6 330.8 406. 3
Ratio %

MK 3 FTLAF S, I I TIN B3R AT S H0RH 1. 1 5, TA BrENBIRE T
H—HRRE. HFEEREKER NH X EREER, BEEMHRIBLS
NH; B8, BEIb/ERE SR P AR KR SRR BE 9 NHT B 7 ot 9 AU B A
FRZENEER. XF, RIVEDAERHEFESE R NHT BFRBE (WK “NH E™
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PRI E NHY fEERL. B4 HEAH Gln BRMAFEHE XK Gln-Asp B,
(1) Gln BR-EHFEX:
Gln+H,0 —>Glu+NH, (& Gln #)
Glu+NH,+ATP —>Gln+ADP+Pi (% Gln & RE
Glu+NADP+H,0<—a iy —B+NADPH+NH; (7 Gln [R5
NH,+H,0<— NH; +OH"
Glu+FHEiRg<—c R_B+HER (FHREAW
Dl & MBS BT QER%, 1980, BT ERMMEHELE, EHF
ERBRT NH W28k, BER “NHY 7. XHBER%T NH MEyHEE, X
B TRy REX NH, fFR.
(2) Gln-Asp BB #FER:
Asp+NH,+ATP —>Asn+ADP+Pi (5 Asn & RED
Asn+H,0 —>Asp+NH; (5% Asn E§)
Asp+eo B —FR~— HB ZER +Glu
Gln-Asp 228 Gln RBEER, EHE—SHET “NH B~ HEE.
B ERRZ, THWT “NHE BE” BB, NMRETHESE.

4. MIGBARMEK

EC REBEERT + HBeAANAHAR: OfFRECAE (BRI : 2);
ORENSEEAGAS (BRI : 3); OREHREMEAKRESERGALN (EMRI
L; OPRAEMGAS (ER1: 5. AEECRGASMRERHHSRELES
A4,

4 ECHAEBEAEGSREMGHEANRL

Table 4 The effect that embryogenic-callus kept yellow color and turned into green color in first subculture

SaftEs HeBHAR
% H Green callus Yellow callus
Toem LC §132 LCHi 3t LC #ifk% LC* %%
LC medium LC* medium LC medium LC*medium
BREGEAR 87 67 87 67
Callus No. of inoculation
=20 i (gt Rt 2 16 23 24
No. of changed callus
HILER 2.3 23.9 26. 7 35.8
Ratio of changed

EC MkERIE, £ LCHSHE P HEA B TRIFNGEE. - HAGHANAERE
B Be>sea>a46>86. SAAGHSERKEERR, RBMERTYHE
0.7572 7, 40 K51 In3) 16. 2263 7, FHHHKE0.3867 % (HHE) - H '+ B
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BT : 6—8 A NFEBE 5 K. 20 X 40 REYHLR.

PUEERGRHER T E EC %8, RIVEMSMEK LY T H EC #H4 S, . A S
R e i EC #x8 S) AR, KKK HE. NS, kS, 76 LCT 5% L AR EALRFFIR
HEFAZE. MELC HEHRELAGALNHATZHEE, RHAREERINE IRE
(B : 9, MEEAKEHN ARefGHAFFEH—2REFHGAR (BRI
10), #XEEAMGAAKBES LCHRFREL, NUTREEK.
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EPHEDRA INTERMEDIA IN VITRO CULTURE
AND ITS ALKALOID CONTENT

1. EPHEDRA INTERMEDIA IN VITRO
CULTURE AND THE GROWTH OF CALLI

Li Yi, |Zhao Xulan| and Liu Hui

(Northwest Plateau Institute of Biology, The Chinese Academy of Sciences, Xining, 810001)

The young stem of Ephedra intermedia was in vitro cultured. The ratfo of inducing
calli was 406.3% on Murashige and Skoog's (MS) medium supplemented with casein
hydrolysate (CH) 300mg/L+ Gln 200mg/L+Asp 150mg/L+ 2, 4-D 2mg/L+ Sucrose
39%. Addition amino acid showed good effect. In first subculture, the yellow callus turned
into four kinds of callus with different color. The yellow callus grew fast so it was con-
tinued to subculture. A fit medium (MS-+CH 300—500mg/L + Gln 200mg/L + Asp
150mg/L+2, 4-D 1. 5mg/L+ KTO. 2mg/L+Xylose 250mg/L + Sucrose 3—6% ) makes

the callus growing well.

Key words: Ephedra intermedia; Plant tissue culture; Callus
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Li Yi et al. ;: Ephedra intermedia in vitro culture and its alkaloid content

I . Ephedra intermedia in vitro culture and the growth of calli Plate I

1. ZUBAGHANEE R, 2. RECEEGHASR EC). 35 B, HaaARE
MGHS. 6—8 MEHSEHS X, 20 X, 40 REFpERMNR. 9 ELCHEFREL, RHE
EEAERHEASS LN RERGHAR. 10. EKEHESCAGEAS T - EREAHE
“.

1. Callus emergence and position. 2. The yellow embryogenic-callus (EC). 3—5. Green, motley

and brown calli. 6— 8. Calli haveing grown for 5 days, 20 days and 40 days. 9. On LC medium,

EC turned into green calli and 10. the old green calli produced some yellow calli.
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