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FKEMR REN? BRRED ZHAES

Y5 : ¥R Angelica sinensis (Oliv.) Diels SR ARHT » BRALESEES » HHE
RREZEREN - HIWAEE - EARESTEE > SRBAKE o EROMFREE S
RUETFRME > METRENRERLAETSEEH > BEERAEEE - HEsiss
RINAMHEERRE AR » BAERREQRIT A% o FIFFEN ISR 2 KRBT A
BRI  BRET  ERAMER MS Emirnidin—ma%  TBRER
{EREEHAR - EXEMEETEREYESEME o SRR AR MS Binity
EFIRVUE Bs & White HRELT o MEHEZMEIL NHs: Nos~=1 : 28581 : 4894
ABGHEE o b4t - 25°CRIIEY (2,000 lux) BIEAEIE S ML B RISTEEE

BASEER © EBR -~ RAVEER - DL AR o

BB Angelica sinensis (Oliv.) Diels B4R » BRAZSEZ%  BEISRECS
BZERF AT oty A DI E IR AR B HLBERE » WIHE [RIMBEFR]® o« @alllmss» [
EESE] o SR [RAEE] - 8 (WL FERRI o HRBR—YIME » ¥ LK » Bt
» FETES N ER BRI o BAAEFRERNIA » 5 ChEANERERaET|
%E(Q) °

ERBIRHEZEY 0 EERERANEEUEREY - BMEEREEANER  SERSI
HWEE (L) SRESERME - KEEHES LB FRAETERSRE  FEFRELRE » BF
RETEEERERME RBRAMEEHRE  PEERNGEREREE - @O8GIEH » SHEs
40~T0% FIHE AR E N HAZE o R » SREIF R A RS RER R R IR B T3S o

YRS R A BRYERMCRZERAERS A EEE - B (1982) MERBEZHA G
#HL (organogenesis) FIFEIEIHHYMELC® o Zhang ef al. (1989) RIBRZEIE 2 HE & MM
BURML (embryogenesis) #3AI1SE|EIFEYE o Ammirato ef al. (1983) $5H » BEIR(Liex
BREEMCEROEHFSANRYS - REBHBOEMRES o RHZELIE IR 2 MR (
excised immature embryo) RITEIFEERAR » E—SFNNES SRR LR S B 21
> MIREF/RRMBIE (somatic embryo) MAEZHMRIEREL » BERARBEREIRAL —BR
L EERSMGN GRS % 10165 -

2 PR BEEA I R o HME  Erhri o
3. AFBRERERARE - ZEY §¢'% TSR
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BB ER
— %
RHAFEBERZFE » RIEERHBZPRER Angelica sinensis (Oliv.) Diels E£HZ
T
=-F &
RSB R RIAE

B ERZ TR AES » 1370% B b @308 » BRA% REES (850ml
Tween 20—¥H) BWRPEFHIRBI[AFOLHE  BERBEREES - DEEKFEERK o
KIMET RS » BURBWE (immature embryo) BERERELE RIS o

OBFRERIACH -

FRREED MS ESEERERRIBESRTR T ERE3%ERR0.9%5E%E » AFsn
casein hydrolysate (CH) 1 L-glutamine HF&IEHMY - BHREMAERMEA IN
NaOH X HCI #% pH fEF%E5.7+£0.1 » AR%&LL121°C ~ 1.05 kg/cm? (151b/in%) BiEEREE
1558tk » MERBHEBOSHA -

CRFREE .
R > WHRIER2D I CZEREDE (F#8RE#K2,000 lux) Th# -
(% BRI LR S AR R 2 ST

RAEER MS EREREER—EAR » BPRIEEEYE (normal plantlet) ~ RIE
HHEYHE (abnormal plantlet) REEMEILIE AR (embryogenic callus) =& E (E1)
o MM LR GBS RR S E TR WESERE - WHIHERHEEE -

(BT T |

REMSERREB G TR » FREMEREZE » BIFIA Duncan’s multiple range test

HIE s R R E I 2R o
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1. REER MS EEEREdER (a) BRRERLEAHERS
(b) EXEMEKR () TEEEDS -
Fig. 1. Immature embryo culture of A. Sinensis. Embryogenic callus (a) with somatic
embryos (se) , normal plantlets (b) and abnormal plantlets (c) were induced
from immature embryo cultured on MS basal medium for one month.
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B R

KBRS MS EpEERE—EAR - MIUHEYRER{LESHMB (embryogenic callus,
EC) o BUNEERM LA ARMGEIT TFIRER - MHS30R BRI E LB FLIGTAME -
— FTRAREREHURERLESAMEREZYE

BRI SRS BT R R R R 2L > RERERIF TR - L MSHI1/2 MS Bz #r{
BAESENRYK - ERFREEEENEERE  EREMLEFEER - KRR B, HREE-M
White 3 EAIRZE 321 Bs HBEZHEAHBAAER » White IREAESEEE » WEZRK
AHBRERSTERLIER -

£ 1. FRNERSREN SRR CESERENS B

Table 1. Influence of basal medium on the growth of embryogenic callus (EC) of A. sinensis

Basal medium?® No. of EC cultured” Average fresh weight
-mg-
1XMS 54 235.92a*
1/2XMS 54 248.58a
1XBs 54 147.83b
1 X White 52 40.58¢c

2 Basal medium: MS (Murashige and Skoog, 1962) , Bs (Gamborg et al., 1968) and White (1954) basic
salts supplemented with 3% sucrose, 0.9% agar and pH=5.7.

¥ The initial fresh weight of EC was 20mg. The cultured duration was 30 days.

* Means with the same letter are not significantly different at 5% level by Duncan’s multiple range test.

— - BENHYGRRR(RSEMeEZVE
LR A HRER15°C ~ 20°CHI2S"CERRIRE - JERIEERIF2,000 lux BIBEAF TR - &
RMFRTT » SRR SRR 25° C TR R » 20°CRA T RIAFI S R L & AR S8

% 2. BEHERERUESHMIEZZE

Table 2. Influence of temperature on the growth of embryogenic callus (EC) of A. sinensis®

Temperature No. of Average fresh weight
C) EC cultured” -mg-
15 40 140.37b*
20 31 195.12b
25 40 282.25a

2 Basal medium: MS salts supplemented with 3% sucrose, 0.9% agar and pH=5.7.
¥* Same as Table 1.

= ARHESRE(CESARREZEE
IR L A HERRE 2,000 lux HLRURBERE TR - RIRMRIFTR - R TR RS
EAEBEEDREE RS -
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® 3. ABHERBERCEAHREHES S
Table 3. Influence of light on the growth of embryogenic callus (EC) of A. sinensis®

Light intensity NO. of EC cultured” Average fresh weight
(lux) -mg-
Dark 60 139.00b*
2,000 60 168.44a

*Same as Table 2.
¥* Same as Table 1.

FERARHERER (RS AREEILE

LR SALRE R SR FELLAIR NHe 1 NOs™ # MS HRERA R T8 - RIS AFiR
» BEAR(LAE SRS NHL : NOs™ £31 1 2701 © 409 MS ERS i TIORRME » HRS1:8% - 1:
LR 3t RI@REIR AR 2E o

x4 ERAHERETGRSESMEZEE

Table 4. Influence of inorganic nitrogen source on the growth of embryogenic
callus (EC) of A. sinensis

Basal medium with No. of Average fresh weight
NH.*: NOs™* EC cultured” -mg-
1:1 60 149.11b*
1:2 60 214.78a
1:4 57 199.33a
1:8 60 178.33ab

*Same as Table 2.
¥*Same as Table 1.

B ARARHYRERLESERERS KT

U LR S AR B & FLLBIHI casein hydrolysate FIL-glutamine #9 MS SERSEERE T
B3t WRMFKSPTR » HHA casein hydrolysate 1 L-glutamine SHEFM LA S 4L HT18 R 45
BEPE OB SHEBP TR ERET » B REathEHEER -

* 5. ARENERET RSN IBE

Table 5. Influence of organic nitrogen source on the growth of embryogenic callus (EC) of A. sinensis

Basal medium with? No. of Average fresh
CH Glu EC cultured” weight
~ppm- -mg-
0 0 60 308.11a*
500 0 60 316.89a
1,000 0 60 293.00a
500 500 60 321.22a
1,000 500 60 331.22a

*Same as Table 2. CH=casein hydrolysate; Glu=glutamine.
¥* Same as Table 1.
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Sharp et al. (1980) RHEVHHSSREN(LEENELENSREBENBERE » 518 HEE
HEESENET 28 HSHEESERSERTHESHRF BB o MYE £ E &R EE
RIBEIR(LASSE - BRT R REERE AV RESERAE A RS - A REAERIRISES EEY
¥ - T MEN TS EREE NIRRT LR Ecytokinins F R » #l40 Hatanaka ef al. (1991) %R
¥ Caffea canephoratIFEF RETE cytokinins FIRIE T FREELEE » T auxin BHEMAERH
EEIE] A IR ®” o Norgaard ef al. (1991) 12 Abies nordmanniana B ZEHUESHELL
HIRESR » 0.5 M (1.12 ppm) B BA AIEE A. nordmannianaf KRBT REEEEY o MR 45
B LRI AT EEE auxin EAVEYIERAGEIER - Evan ef ol . (1981) EN#EHI57.1% RS EES
BRAA2,4-D BrEsIim"® - RIAR RN ERLAHEMEER - MR auxin FOEWEER
FENH 0 RHR2,4-D REMN ERBEMLEBENEEMMERFRGHEI « (BRWICHEER - FIH
ERRBEER MS EMEERRE  NREMEYE R R S R R R &R
IE¥BRARIERKEYEE o IRETERAPIEEREAME Sharp e al (1980) Fii#RHY proem-
bryogenic determined cell (PEDC) Ry%iE: » PIF#BE (1982) & Zhang and Chen (1989) #R
WT2,4-DR BT RSB IR LR B E - VISR RIS » ISR - BRK
KRR HE RS R SR (fygEdg) o

HEYESHEBERMBZIEREREREYEENR - FREYERSEENSEE (WB;s -
MS) » FERAGEREEENREEE (0 White) o B (1982) H#& White (1963) ~ MS (Mura-
shige and Skoog, 1962) 1 H (Hildebrandt et al, 1946) =B ENERESHBEENEE

» FEREUR MS fl H s8R uEryigEE 0 ; T Zhang and Chen (1989) L@ Bs (Gamborg
et al.,1968) ~ KU (Kameya and Uchimiya, 1972) ~MS K NT (Nagata and Takebe, 1971)
AR 2 EAEE - FRER Bs fl MS B RESE RN URSHEREREERRE® - &35
E&LL MS ~ 1/2 MS ~ Bs & White MFERBRIAR - RSB RSBERENY MS B8R 86HE
ERER LR ESHBRER -

ERBESELRREFEN LS RIEERR - Vazquez ef al (1991)$5H » BEEIBREBR Secale
vavilovii WIFE SRR BRIFIE LRSS o ZRTIEE (1982) & Zhang and Chen(1989)f§H » BT
FURERETR LR SHBHTR - B gE—SEL > BEGPERSHERBENSL » 18~20°CH
FHREHEBRSLH RFEREES o KARERET » ERETRLRSHEBZION » BEE N RR
BELI25°CHIEYE (2,000 Tux) RYIREERAE » 20°CLA T SRS 2 47 @ BRI LR A TR AT IE 5 -
20°C R BRI LIUERE R - 15°CUAT HIBERMHI IR - iSRS Esan (1973) A
B LS RNERAR 80 A RREEE - SRR LERETRNEE -

BEENR S B GPEEMMLRSHEBZIOM o Ghosh ef al. (1991) R Asparagus cooperi
HIRFRIEH - BEERRERZRIRH ST MEELE SHBAVEEE » 300 ppm glutamine
~ 1,000 ppm CH 1,200 ppm NH.NOs BE{EHFHE ° Norgaard et al. (1991) #HH » 3.4 mM

(496.9 ppm) glutaminef150 ppm CH KJ#& » VI Abies nordmannianalStfR LR S HERRAIRE
EIEHI30% - M AHEEEIRAERE R EREH (globular stage) EY“stage 17 o AWZews RAIETR -
EREAFHER RSB ERA - Bl NHt: NOs =1:281 : 48RENHESCH &
glutamine FEHFIFHEIMLR SRR MABRNRE -

BEAAEER » EFRRMETHE MS SRR EfSpRIRR LS HEE - L MS ®1/2
MS BEMRERE (NH.: NOs,~ £1: 211 : 4) - 725°CK2,000 lux JLIEAIIGEM TisR - WESHE:
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Studies on Tissue Culture of Angelica sinensis (Oliv.) Diels.

( I)Induction and Growth of Embryogenic Callus
from Immature Embryo!

Han-Lung Huang®, Chung-Chuan Chen? Uei-Chin Chen® and Hsin-Sheng Tsay®

Summary

Angelica sinensis has been used widely to cute women’s peculiar disease in China.
Because of its broad pharmacological effects, it has been adopted in a lot of traditional
Chinese medicinal prescription. The purpose of this study is to find the possibility to mass
-propagate and improve the quality of A. sinensis by developing its immature embryos. It
was found that the embryogenic callus, normal plantlets and abnormal plantlets could be
induced from immature embryos cultured on MS basal medium for one month. The growth
of embryogenic callus on MS basal medium was better than on Bs and White medium. The
inorganic nitrogen source in the medium, NH,*: NOs"=1:2o0r1: 4, are the better co‘mbina_-v
tion. The embryogenic callus showed better growth when cultured under light (2,600 lux)’_
than in darkness. 25°C was the optimal temperature for the growth of embryogeniézéallus. i

Key words : Angelica sinensis, Immature embryo culture, Embryogenic callus.
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