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acutiloba) FIPEIEEE (4. sinensis) Z TEH R
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BB RN e R BN INEHB Y &R - 5t
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Table 1. Effect of different basal salt media on growth of callus of Angelica dahurica ‘

Fresh weight/flask Dry weight/flask
Basal salts media () () Fresh weigh/dry weight ratio
MS 51+06d 03+0.1¢ 19.642.4b
1/2 MS 9.7+04c¢ 0.4+0.1bc 224+1.7b
WPM 250+ 14a 0.6+0.0a 428+19a
B-5 186+1.0b 0.5+0.1ab 398+1.0a

* Data is mean and statistical analysis of three replications, each replication with 5 flasks per treatment. Callus (1.5 g fresh weight)
was inoculated in each 500 mL Erlenmeyer flask containing 100 mL solid media and incubated at 24°C under 100 pE-m"

g1

photosynthetic photon flux density for 30 days. Each basal salt medium (MS, 1/2MS, WPM and B-5) contained 30 gL’
sucrose and 8.5 g-L" Difco agar. The pH value is 5.7 for all the four media.
¥ Data presented are mean + standard error (n = 3). Means within each column followed by the same letter are not significantly

different at 5% level by LSD test.
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Table 2. Effect of BA and different NAA concentrations on production of green callus from white callus of Angelica
dahurica”

BA NAA Green callus induction Average fresh weight Average dry weight Fresh weigh/dry weight
(mg-L™) (mg-L™) rate (%) per flask (g) per flask (g) index

0 0 0.0£0.0c? 26.4+05b 1.1+0.1a 250+13b

1 0.5 60.0+9.4a 31.1+1.0ab 1.1+0.1a 27.6+ 1.0 ab

1 1 53.3+54a 31.9+0.8 ab 1.1£0.1a 284+13ab

1 2 26.7+£54b 30.2+1.5ab 1.0£0.1a 29.3+0.6 ab

1 4 13.3+5.4bc 333+2.1a 1.1+0.1a 309+19a

1 8 00=0.0c 31.5+2.8ab 1.1+0.1a 299+ 1.6ab

* Data is mean and statistical analysis of three replications, each replication with 5 flasks per treatment. ~Callus (1.5 g fresh wei%ht?
was inoculated in each 500 mL Erlenmeyer flask containing 100 mL solid media and incubated at 24°C under 100 uE-m™-s”
photosynthetic photon flux density for 90 days. The culture medium contained WPM basal salts, 30 gL' sucrose, 8.5 gL
Difco agar and different concentrations of plant growth regulators (BA and NAA), pH =5.7.

¥ Data presented are mean + standard error (n = 3). Means within each column followed by the same letter are not significantly
different at 5% level by LSD test.

LHRE3EE & AR FRSEZ AT (A-C) » (A)25em Bl E s (B)1.5-2.5cm; (C)0.8-1.5cm- (LEBIR =
3.7 cm)

Fig. 1. Dry root slices of Angelica dahurica from a drug sror showing differences in root diameter (A—C). (A)
above 2.5 cm; (B) 1.5-2.5 cm; and (C) 0.8-1.5 cm.  (Scale bar = 3.7 cm)
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Fig. 2. The high performance liquid chromatography (HPLC) standard calibration curve of imperatorin (standard
concentrations: 0.1, 1, 10, 20, 80 and 100 pg'mL" b.

+® 3. NEAEIETHE IR BTSRRI R 2

Table 3. Effect of different solvents on imperatorin extracted quantity of market Angelica dahurica slices *

Solvents
Slice specifications Deionized water (ug-g™) Methanol (pg-g™") Ethanol (ug-g™)
AY 223+24a" 581.3+49.1b 521.0+383a
B 303+£2.1a 696.0 + 34.8 ab 526.0+23.7a
C 29.0+3.1a 7723+213a 585.5+28.5a

* Data is mean and statistical analysis of three replications, each replication with 0.2 g dry weight and 20 mL solvent for extracting
the imperatorin composition per treatment.

¥ Diameter of root slices, A: above 2.5 cm; B: 1.5-2.5 cm; C: 0.8—-1.5 cm.

* Data presented are mean + standard error (n = 3). Means within each column followed by the same letter are not significantly
different at 5% level by LSD test.

C HEE ~ HOk B s A HIBEA RS ZEHE: » PRSI T R A - 26
@ﬁz&m’**ﬂy HEETHZ S &L B - HUH RS (772.3 +21.3) pgg f9F m@zﬁ a0
C THEME - 4330k (5813 = 49.1) pgg' K (HAIZEEABIATE (585.5 + 28.5) pgg’ » LI
(521.0 = 38.3) pgg' - W40 BLLCHBEARR  HEET/KIERAECBHETHHERIERE (&
Bl Felg = A EARE A RO EETHE 3@ 3) -
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Fig. 3. The HPLC chromatograms of imperatorin extracted contents of market Angelica dahurica slices (root slices
diameter from 0.8—1.5 cm) throug various solvents. (A) deionized water; (B) methanol; (C) ethanol.
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£ 500 mL BYHARHTERSEE 60 RATETIEH
B HER R Mz 7 S BN A e Az B HLE
By 10.3 + 1.0 ([ 4) ; ERAFSTREZ A RRASRE/
FZE LERIRy 105+ 0.2 » “F GRS 7258
o P G R R 3 P BT SR AR R Y
FEFAGHL . RN GRER FRLHZ 77 02 TR
RZME R BTN » (P nlhy (386.7 +
102.8) pg-g A1 (393.8 + 3.8) pgg' » “FH KL
T LR 72 0 -
HIES R RIS AR ZEE AT

HY WPM 5 Sgss e 1 MH Kk 3 A
i HIFA O (& 5) » RO e
HEGRTHARSRIRTR 25 £ 2.0) pgg' fl
(32.0+£22) pgg” ([ 6) ; LI EFEIHIRETE
FohglE g - RINGRRSEIAE 1 EHE0E 3 @
H » HEHTHR & EE AR Sl e
R (B 7) ABKETIHR & & Rl nEE]
(83.3+21.6) ug-g'1 °

&2

TEFEY R g - F AN
AR FIFEEANNRE A A AT - DUEERE
e R ML » XD NAA K
2,4-D FHMARR (auxin) WG BA B
kinetin FEHHIfU 543 (cytokinin) #5534 - Bl
A HFARHRIE SR (4. acutiloba) FTH MR
A4 0.1 mg-L™ kinetin 57 0.01 mg- L' NAA 2
MS £28 5L 8 A - R EANEF A HY)
IV 3 om ZERSIGHE RSN 0.5 mgL!
IAA 19 MS 5585 - HIRE(EERNERIIIER
(Watanabe ef al. 1998) o {EREEEEAYRIN 4 mgL!
BA }% 0.5 mg L' NAA 8{.2 B &7 H10.01 mgL"
TDZ » AR S S TR A B AR 2
FIPER (Shiau 1999) « fEEEEH EEStERRHA 4R
NEZFHEE - QIR 1 mg L BA~ 1 mgL!
kinetin 7 0.5 mg-L"' NAA 7 MS K35 Ha S iy

oo 2

BT R AR 7 @A H AR BEAHAY =
ZFIK » ATHEER cytokinin I auxin HYJRE b
e S5 R (Ramanand et al. 2006) » [t—
a bt B SRR FERS SRARML » ZRBN cytokinin
1 auxin [EE SRS PUERSSIRE - AIEERTE
R » EAHE ELEE(RRT - RIEFIRRRIE
0 AR A S R OISARSE - R SRR
4 (Miller & Skoog 1953; Skoog & Tsui 1948) »
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Material dry methods

4. FRNEHIN BRI ES A ELE (A) &
BHTEIR & & (B) 2% - HD: {40 CiE M
§7 48 hr; FD : fKFF2L-20°C (0.5 h)~-10C (1 h)~-5C
(1.5h)~4°C 2h)~12°C (5h) ~ 18C (5h) ~22C (5
h) F126°C (48 h) (QEREZME - 3 BER RV E AR E
oz n=3)-

Fig. 4. Effect of drying methods on fresh/dry weight
ratios (A) and imperatorin contents (B) of Angelica
dahurica microtubers. HD: heat dried at 40°C for 48
hr; FD: freeze dried at -20°C (0.5 h), -10°C (1 h), -5°C
(1.5 h), 4C (2 h), 12°C (5 h), 18°C (5 h), 22°C (5 h),
26°C (48 h), respectively. Vertical bars indicate
standard error (n = 3).
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5. (£ WPM EABREIS RS 1 HH (A-C) DAKAE WPM B AREIERIA | mg L' BA B 0.5 mg L' NAA
BERALSE 3MEH (B> D) ZHIEREMR - (A) 858 1 A E s (CEBIR = 1.5 cm); (B) 5% 3
A B e (CEBIR = 1.2 cm) 5 (C) 558 | WAk EEE R (EHIR = 1.4 cm) 5 (D) 552 3 {4

Akt (PR = 1.4 cm) -

Fig. S. Callus of Angelica dahurica cultured for 1 month (A, C) on WPM medium and 3 months (B, D) on the
combincation of WPM basal salts, 1 mg-L"' BA and 0.5 mg'L"' NAA medium. (A) 1-month-old white callus (scale
bar = 1.5 cm); (B) 3-month-old white callus (scale bar = 1.2 cm); (C) 1-month-old green callus (scale bar = 1.4 cm);

and (D) 3-month-old green callus (scale bar = 1.4 cm).

AhFeTEfmARER IR AR (B - B
MS EAEBERAZRIT 1 mgL” BA 20.5 mg L' NAA
Bk MHBER S L IE MR A - HEstE
HefEREE ARG D - KL - "J1ER
FEA IR AR ERL T -

LRSS MS ~ 1/2 MS ~ WPM 1 B-5 A
[RIEERERC T B B R R LR G AR U
HURZEE > HIILL WPM RARERRERC et Hod e
HitREGHAIHEAREE GR 1) - USRS
H » FEESE Dendrobium phalaeopsis FEJEIF
HE AR AR (NH,) FRRSEREERL (NO;)
HRE(E HEFT F BSf fE Y 4 K (Gandawidaja

1980) ; De-Eknamkul (1985a) tH.3¥k » Anchusa
officinalis FETTRE G HBIRIZ RIS - RH
B-5 8585 NOs & EHFEAR 24.7 mM
(1533.1 mg-L™") KR 15 mM (930 mg-L™)» A
A R 56 Ry AT - i MS ~ WPM AT B-5
SHEEREREARD S - DL MS BB R NHLNO;
Hil KNO; 227 1650 mg-L™ #1 1900 mg L™ £ 55
HA NH, B NOy & &8558 371.3 mgL' ¢
2664.8 mg'L" - JEEEFLAE 1:7.2 5 WPM K238
KRG AR 7 NHNO; (400 mgL™) Eil
Ca(NO3),-4H,0 (556 mgL") —Fl{LERN, -
NH, Bl NO; &4k 90 mg L' K 615.8 mgL"»
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6. EIFRERRHAR RIS BRETEIR 2 & - (A)
B 1 ARt - (B) 558 3 MHmA
TR - (C) H53 1 (i Hrvik s ; (D)
BEE 3l HAURR RS (B) 5528 3 16 H B9iibl
o BRI ENEERE (n=3) -

Fig. 6. Contents of imperatorin in callus (A-D) and

microtuber (E) of Angelica dahurica. (A) 1-month-old
white callus; (B) 3-month-old white callus; (C)

1-month-old green callus; (D) 3-month-old green callus;

(E) 3-month-old microtuber. Vertical bars indicate
standard error (n = 3).
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Fig. 7. The appearance of a 3-month-old microtuber of
Angelica dahurica. (scale bar = 0.5 cm)

TAACEEMIEERN » I IEAR Ry il 8 4 Ky 8H
i~ IREEEEE - FIATRITIERCE RERTER L
SEJRE AN AR ~ BRI - B
T A IM FREAR T AR ML 5 1T R HAR SRS
JBHEYIFT S ARG » EE R T AT
4% (furo-coumarin derivatives) » #4 » B
PUBR B IG 1 3 R B B i SR, R A A BT
F > DR HEFE  (angelical) ~ H 1%
(byak-angelicin) ~ F{TE/# (angelic acid) ~ 2
€ N B8 (umbelliferone) K¢ & ¥ 12 I &
(bergaptene) Z ks (Ken 1970; Yen 1980) - H
T+ E) IR 18 R EER A RES 5
R A O - S DU RS = T Re Al
FIBHTHIFRAVFAE (Chang 1998) 5 RyRatits
H 8RB BRRITEA R 2 S s DUE I hailliiAz
FIG3HTJ5i% » AEEEEH H SR PIERIR BRI A
[A] - KSR 3 fH A AP L7k ~ H



P £ B AE R A ARTAS 25 HU BRI 2 895K
AE » AEIREEH > ARECA/ N ERHTHHZE S =R
IEERAGR (3% 3) » ASRE— A A [FISR Y
HIEME (T ~ SRR EAHR) - AT
BT AR (7723 £213) nge’ (55
AREE 3 E H 2 % (83.3 + 21.6) pg-g'lj
FftE ek (32.0+2.2) pgg' (3 [H6) -
Wang et al. (2007) EISEEAHEIARE 21 {EA[EH:
AT IS TR o A8 R BT - ZEFT
B ERTEASE S R R 18893 ngg'
/BB 479.8 pgrg » FUAETFHUtE IR
S ERETEAEE & B 600-900 pg-g + HEAA
BRI T T E N & ST & 3) -
Chang (1991) HIff5E&E H AR REE DL
R BCHTEHZRAIES T » AT Eel i I
(667.3 pgg’) » AL (2348 pgg')
#EE (11.8 pgg') FRIZMI (82 ngg') B
ATSAZRE & 5 ARREERERAEEE - HIEsoE
KINEHTSHR & B m R H R EH (=
6) » (Kt » APPSR AL - AMERELEA
Br A EEETAR - Bt RN
A8 BRI E  thEE—
TH(HG 2B EEM AR -

L WPM [E R HE 2R 3 i H BRI
HtE GBSO 22 L% (8 5)
fHE2 > AT HERTE SR (32.0 £ 2.2 ugg?)
A AR L AE 2.5+2.0 pgg’) (&
0) » HAFEGEZ LT 2EE RS E
BRHIHIFRAVERE, (Chang 1991) 5 Y - HEAES
FEAE S WPM BEAEBAEI VRN | mg L' BA R,
0.5 mg'L"' NAA B##5E 1 1 3 {8 H AUk oo 5
FHAR AL A A BRETHHRAVIRUR] » nTREELME Y4
FRRETR  FAEBUE R IR AR - fian
L1 0.1 mgL" KIS NAA BURERGZE S
H 2,4-D » ] Kigfe &M (Cinchona
ledgeriana) BREERINIRE (Compact globular

SRE

structures, CGS) FEEE#RZH quinoline =¥

FIE B G S BT BRATS R 2 220 111

(Hoekstra et al. 1990) ; fFZ2H4 5% (Anchusa
officinalis) HMRIZES BAYES BTN
1 mg'L™" NAA REH BRI £ R HAER
i rosmarinic acid FY4ERNE - I BA 5
kinetin HI| fEXE LAY %2R (De-Eknamkule &
Ellis 1985b) ; Fujita ef al. (1981) MHZed i
Y85 (Lithospermum erythrorhizon) iR TF
B B BRI T IR S MIFE Y A = A T
HEEEIR (shikonin) FEEAVHE - FIRBT
NH, WA e HIGISE R RAIP R - B s
il 6.7 mM B NO;~ (4154 mgL™") {ERsstE
HEME—RYEIRI - QR USSR % B R 5
F HPEFEIRFR R - BEEEIER N 107 M Kinetin
GRS RENAE SR HEEE 10°M M|
Z./#% (indole-3-acetic acid, IAA) - HJu[fg 55
FRER o Yazaki et al. (1987) E—F 5\ Ess
B SRR SR IEE] NHL RS2 T
R AFERA (glutamine) A ZFRE ; B —
R YIRE T S - NH ] S E e T4
FRIR SIS » {H NH, R B A I 2
FIEH - ey g B RE A A 4 55
= Kt - fEYRE et E L NH, ek
EYIRIE glutamine ; % glutamine SSZE5EEL
GRS NER - (B2 - AlBRg A
I H BRGSO EIA R INA KR
PA{E A4 NH,' (90 mg-L™) ) WPM k5556 3
HA - JRERR (32.0 £2.2) ngg BT
(18 6) » HHEH glutamine FYTELEFER FIA BT
HHRRAE TR T (R G AR R Sk
ol SR - BTSSR ARG HIR
RITRERTELIREREE T » A RH AR 2 2
Yo 4 B B BT B BN PR 2 0 WEAL AR
d-aminolevulinic acid dehydrase (ALA dehydrase)
i iE ALA synthetase S22 {EHE ALARYAES
[ T ALA Bl Ry SRR SRITRTSEYE - il
YrE A R e A R R R 2R
RSl 3 M G ESIDE %=



12 ELEEaTd

S - 2% 3 M 3 g R LEUR - HIER
e 2 A BT SR ELSRE A ] > Allthg—
A S5 AT P L2 g - BR KRR
] RS B 3 B ERIE T 3EM - RS ELLTE
JKRIEZENR - I R RAF & R E IR
WM RCRAEIR I A 2% - AGABa (%
ZFFENT A IEBKRTAR < A B AT 5 EBRE
R A PRI /K B H IER A AR ST AL
THARR Y - MUERR B AAE RIS H IE 5 38
IRF - BEMY RS IN B Ak LB Bk H B FH AR
- B EESEM T RERE BAt -

AR R L E P GRS E )
(98 E2R}-5.3.3-2-C1) » FFELHTGS -

5| FASZEL (Literature cited)

Chang, W. D. 1991. Studies on Tissue Culture of Angelica
dahurica var. formosana. Master thesis. China
Medical University. Taichung. 77 pp. (in Chinese)

Chang, W. D. 1998. 1. Studies on the Production of
Secondary Metabolites by Tissue Cultures of
Cryptocarya chinensis, Angelica dahurica and
Lycium barbarum. II. Study on the Chemical
Constituents of Suriana maritima. Ph. D.
Dissertation, National Taiwan University, Taipei.
265 pp. (in Chinese)

Chang, W. D., C. C. Chen, Y. S. Chang, and H. S. Tsay.
1993. Studies on tissue culture of Angelica
dahurica var. formosana. 1. Callus induction and
medium evaluation. Jour. Agric. Res. China.
42:253-264. (in Chinese with English abstract)

Chiu, N. Y. and K. H. Chang. 1995. Tai-wan pai-chih.
p.-149-150. in: The Illustrated Medicinal Plants of
Taiwan (3). (Chiu, N. Y. and K. H. Chang, eds.)
Southern Materials Center Inc., Taiwan. (in
Chinese)

De-Eknamkul, W. and B. E. Ellis. 1985a. Effects of
macronutrients on growth and rosmarinic acid
formation in cell suspension cultures of Anchusa
officinalis. Plant Cell Rep. 4:46—49.

De-Eknamkul, W. and B. E. Ellis. 1985b. Effects of auxins
and cytokinins on growth and rosmarinic acid

oo 2

formation in cell suspension cultures of Anchusa
officinalis. Plant Cell Rep. 4:50-53.

Fujita, Y., Y. Hara, C. Suga, and T. Morimoto. 1981.
Production of shikonin derivatives by cell sus-
pension cultures of Lithospermum erythrorhizon.
Plant Cell Rep. 1:61-63.

Gamborg, O. L., R. A. Miller, and K. Ojima. 1968.
Nutrient requirements of suspend cultures of
soybean root cells. Exp. Cell Res. 50:151-158.

Gandawidaja D. 1980. Effect of nitrate and ammonium on
the growth of tissue culture of Dendrobium
phalaeopsis Fitzg. Ann. Bogor. 7:63—69.

Hoekstra, S. S., P. A. A. Harkes, R. Verpoorte, and K. R.
Libbenga. 1990. Effect of auxin on cytodiftfe-
rentiation and production of quinoline alkaloids in
compact globular structures of  Cinchona
ledgeriana. Plant Cell Rep. 8:571-574.

Ken, W. S. 1970. Pai-Chih. p.644-645. in: Manual of
Medicinal Plants in Taiwan (3). (Ken, W. S., ed.)
National Research Institute of Chinese Medicine.
Taipei, Taiwan. (in Chinese)

Lloyd, G. and B. McCown. 1980. Commercially feasible
micro-propagation of mountain laurel Kalmia
latufolia by use of shoot tip culture. Pro. Inter.
Plant Prop. Soc. 30:421-427.

Miller, C. O. and F. Skoog. 1953. Chemical control of bud
formation in tobacco stem segments. Am. J. Bot.
40:768-773.

Murashige, T. and F. Skoog. 1962. A revised medium for
rapid growth and bioassays with tobacco tissue
cultures. Physiol. Plant. 15:473-497.

Pedersen, C. and K. Brandt. 1992. A method for
disinfection of underground rhizome tips of
Alstroemeria and Heliconia. Acta Hort. 325:499—
504.

Pistrick, K. 2002. Notes on neglected and underutilized
crops: current taxonomical overview of cultivated
plants in the families Umbelliferae and Labiatae.
Genet. Res. Crop Evol. 49:211-225.

Ramanand, N. K., N. Subhanand, M. Lal, and S. B. Singh.
2006. Plantlet regeneration through leaf callus
culture in sugarcane. Sugar Tech. 8:85-87.

Shiau, Y. J. 1999. The Study of Tissue Culture in
Heliconia psittacorum L. f. cv. rhizomatosa.
Master thesis. National Chung Hsing University,
Taichung. 177 pp. (in Chinese)

Skoog, F. and C. Tsui. 1948. Chemical control of growth



and bud formation in tobacco stem segments and
callus cultured in vitro. Am. J. Bot. 35:782-787.

Su, Z., L. J. Shou, Y. L. Bai, and J. M. Xin. 1994.
Summary of pai-chih improved the looks. J. Henan
Univ. Chin. Med. 9:46. (in Chinese)

Tsay H. S. and H. L. Huang. 1998. Somatic embryo
formation and germination from immature embryo
derived suspension cultured cells of Angelica
sinensis (Oliv.) Diels. Plant Cell Rep. 17:670-674.

Wang, T. T, H. Jin, Q. Li, W. M. Cheng, Q. Q. Hu, X. H.
Chen, and K. S. Bi. 2007. Isolation and simul-
taneous determination of coumarin compounds in
radix  Angelica dahurica. Chromatographia
65:477-481.

Watanabe, A., S. Araki, S. Kobari, H. Sudo, T. Tsuchida, T.
Uno, N. Kosaka, K. Shimomura, M. Yamazaki,

FIE B G e BROPFT BRRT SR < 280 113

and K. Saito. 1998. In vitro propagation, restriction
fragment length polymorphism, and random
amplified polymorphic DNA analysis of Angelica
plants. Plant Cell Rep. 18:187-192.

Yazaki, K., H. Fukui, M. Kikuma, and M. Tabata. 1987.
Regulation of shikonin production by glutamine in
Lithospermum erythrorhizon cell cultures. Plant
Cell Rep. 6:131-134.

Yen, K. Y. 1980. Pai-chih. p.25-26. in: The Illustrated
Chinese Materia Medica Crude Drugs. (Yen, K. Y.,
ed.) Southern Materials Center Inc. Taiwan. (in
Chinese)

Zeng, Y. H., X. H. Kuang, and C. Q. Xiong. 2001. Study
on the differentiation between pai-chih and false
xiang-pai-chih. China Pharmacist 4:232.



114 EEEZENTE B 60E 52 I

Extraction of Imperatorin from Root Slices and Explants of

Angelica dahurica'

Yih-Juh Shiau**, Toong-Long Jeng?, Jui-Lung Kao®, Jui-Sheng Lai®, and
Chia-Hsin Huang®

Abstract

Shiau, Y. J., T. L. Jeng, J. L. Kao, J. S. Lai, and C. H. Huang. 2011. Extraction of imperatorin from root slices and
explants of Angelica dahurica. J. Taiwan Agric. Res. 60:101-114.

Angelica dahurica has long been a popular plant for traditional medicine by Chinese people. It is
widely used to treat disorders, such as catarrh, nasal polypus and skin affections. The main active
ingredients of A. dahurica are furo-coumarin derivatives, including imperatorin, angelical, and
byak-angelicin. Information is scarce on extraction of imperatorin from microtubers and green callus of
A. dahurica plants grown in tissue culture. The objective of this study was to investigate methods of
extraction for imperatorin produced in explants of 4. dahurica. Results showed that the fresh weight of
callus of 4. dahurica was the highest (25.0 g/flask) in 30-day-old cultures on the medium containing
WPM basal salts supplemented with 30 g-L™" sucrose and 8.5 gL' agar, followed by cultures on B-5
basal salt medium (18.6 g/flask), 1/2 MS medium (9.7 g/flask) and MS medium (5.1 g/flask).  The rate
of formation of green callus was 60% after white callus of A. dahurica subcultured on WB|Nj s medium
for 90 days. Among the three solvents (methanol, water and ethanol) investigated, methanol was the
best solvent for extraction of imperatorin from commercial root slices of A. dahurica which yielded 772.3
pg of imperatorin in each gram of dry sampling. Imperatorin in white callus from 3-month-old cultures
on WPM medium was 32.0 pg-g”, whereas imperatorin in microtubers from 3-month-old cultures was
83.3ug'g’. This study suggests that it is possible for mass-production of imperatorin and
mass-propagation of plantlets using microubers of 4. dahurica.

Key words: Angelica dahurica, Explant, Root slice, Imperatorin.
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