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Discrimination of the three Angelica species
using the RAPDs and Internal Root Structure

Mi Young Lee*, Sung Hee Im*, Young Seung Ju**, Keong Sik Han**,
Ge Jin Jeong ***, Deok Gun An*** Heon Cheol Kang** and Byong Seob Ko*

ABSTRACT : Analysis of random amplified polymorphic DNAs(RAPDs) and internal
morphological features were performed using three species of medicinal plants in the genus of
Angelica(A. gigas Nakai, A. sinensis(Oliv.) Diels., A. acutiloba Kitagawa) to distinguish
between these three species. Fifty decarmer oligonucleotide primers were screened for the
RAPDs of the herbal plant species. Five primers generated distinct RAPD markers specific to
the species of Angelica. In analysis of the degree of similarity, A. sinensis{QOliv.) Diels is more
closely related to A. acutiloba Kitagawa than to A. gigas Nakai. Furthermore, we proved the
usefulness of RAPD analysis for the discrimination of the species using dry roots and
commercial plant materials. In internal morphology of three species, A. sinensis(Oliv.) Diels
seemed to be more specialized in systemic than A. acutiloba Kitagawa and A. gigas Nakai
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2 A T, HEEFEE FEEA B
A T EstA ol&5 3 0t} (Hu and
Puiros 1991, Torres et al,, 1993). 3Fekz] o]
FAEY AT AL E A8 Panax
Jjaponicus®} Panax japonicus var. angustatus
o4 RAPDS} RFLPEAM S B3 B 7=
3} 2.1 (Hiroshi, 1996), & Panax #& ol
12} DNA %% (Ozeki et al., 1996) 3} 4 &
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(Cheng et al., 1998).

% FAE LA Angelica gigas Nakai,
Z29H Angelica sinensis(Oliv.) Diels,
3 Angelica acutiloba Kitagawa® EF 3 &
o, &2 B EIXR 3}, 27, dE 3H
A Th27] o] &3t 3, FESHNME
FaRAL dEDGAY JEL FAsIA q
FagAe A3 d2rg ol diF AE}
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(Angelica sinensis{OQliv.) Diels), ddH
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B Ao Alg3 I FA (Angelica gigas
Nakai) & HAAH F3digdm 229
s, Ad3A (Angelica acutiloba
Kitagawa) & 532 (Angelica. sinensis
(OLIV.) Diels.) & ZAgisty 22934 %
A% FAMANARGAAN 2 +H3tA
AzxfAe Helg 82 AL F 50CAA
297 A 2AA A g ol AHE-3H% Tt
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tt. DNA €=v ¥%%3 %7 (Shimazu,
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st 4Tl A Bs ALE-S T

RAPD amplification

PCR (polymerase chain reaction) WH-5-8<
< dEFSFF 10x8-E &Fd, 200uM
dANTP, 1.5mM MgCl,, 300nM primer (UBC
no. 300~400, The University of British
Columbia), 1U Tag polymerase, 50ng DNAE
Egstd F 20ul2 24 AT

PCR (perkin-elmer, USA) < GeneAmp
PCR system 2400-& o] §-3}o] 94 ColA] 5% 7H
predenaturation¥ F 94Tl X 30%
denaturation, 37TColA 30%Z%} annealing,
72°C o A 183} extension& 353] =3 3} 11 nf
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RAPD £ & o] 83t AxgANM 2
A3 4A FEE F o BH 7&‘%@] k!
A3 o] &+ 3SRz AZEr

~ 245 -



a b c d e f g h i i

Fig. 1. Examples of DNA polymorphism detected in Angelica species. The primers were 352 (a),
353(b), 354(c), 355(d), 357(e), 386(f), 387(g), 389(h), 391 () and 392(j). Lane 1,
Angelica gigas ; 2, A. sinensis ; 3, A. acutiloba. Arrows indicate polymorphic bands.

a b c a b c
M1 2 345 6 7 89 M 12 3456 789

Fig. 2. Comparison of RAPD polymorphism of fresh leaf, dry root and commercial dry root in
Angelica species. The primers were 376 (A) and 386 (B). Lane 1, 4, 5, fresh leaf; 2,5, 8,
dry root; 3, 6, 9, commercial root. a. A. gigas i b, A. sinensis ; ¢, A. acutiloba.
Arrows indicate polymorphic bands.
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A. gigas

0482 0.413 0344 0.275 0.207 0.138 0.069 0.000
Fig. 3. Dendrogram showing the relationship
between the Angelica species based
on UPGMA analysis of genetic
distance measures.
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Fig. 4. Comparison of internal morphological features by cross section of the root. A, A. gigas;

B, A. sinensis, C, A. acutiloba

Fig. 5. Comparison of internal morphological features by longitudinal section of the root. A, A.

gigas, B, A. sinensis; C, A. acutiloba
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