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ABSTRACT : Dried parts of the two species are difficult to distinguish morphologically, thus Codonopsis
radix has been sold instead of Adenophorae radix in herbal medicine market. Therefore, this study was
conducted to develop the genetic marker through the examination of the phylogenetic relationships
between two Adenophora triphylla(Thunb.) A. DC. var. japonica Hara, two Adenophora radiatifolia Nakai,
five Codonopsis lanceolata(Sieb. et Zucc)Trautv. using RAPD analysis. Fifty decarmer oligonucleotide
primers were screened for the RAPD analysis, and four primers generated distinct RAPD markers specific
to Adenophorae radix and Codonopsis radix. Based on the RAPD patterns, the genetic relationships
between three herbal medicine were analyzed by UPGMA method. As a result, Adenophorae radix and
Codonopsis radix were classified into two major subgroups on the basis of the genetic similarity coefficient.
The specific RAPD patterns generated by the selected primers were reproducible from dried materials.
Furthermore, the specific RAPD patterns were produced from the mixture of dried roots of A. triphylla
and C. lanceolata. These results prone the usefulness of the RAPD analysis for the discrimination of pure
materials from the mixtures of A. triphylla and C. lanceolata.
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Fig. 1. Comparison of RAPD polymorphism of Adenophorae Radix and Codonopsis Radix. The primers
were A, 357; B, 361, C,363; D, 393, respectively. Lane a, Adenophora triphylla A. DC. Var.
japonica Hara(1, Yong-Mun Mt.; 2, Chil-Gap Mt.); b, A. radiatifolia Nakai(3, 4; Je-Ju Island); c,
Codonopsis lanceolata Trautv(s, Gum-Dan Mt.; 6, Yong-Mun Mt.; 7, Moung-Ji Mt,; 8, Yei-Bong Mt,;
9, Yul-Reung Island). M, 100bp DNA ladder. Arrows indicate bands polymorphic between
Adenophora and Codonopsis.

a b ¢ d a b c d
M12 34 567M M1234567M

Fig. 2. Comparison of RAPD polymorphism of fresh leaf lanes (1,3,5), dry root lanes (2,4,6), commercial
root (7) from Adenophorae Radix and Codonopsis Radix. The primers were A,363; B, 393. Lane a,
Adenophora triphylla A. DC. Var. japonica Hara; b, A. radiatifolia Nakai, ¢, Codonopsis lanceolata
Trautv.; d, Commercial root. M, 100bp DNA ladder. Arrows indicate bands polymorphic between
Adenophora and Codonopsis.
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Fig. 3. Dendrogram showing the relationship between Adenophorae Radix and Codonopsis Radix based
on UPGMA analysis of genetic distance measures.

Fig. 4. RAPD fingerprints of the samples used in
the study generated by primer 393. A,
Adenophora triphylla, B, A. triphylla:
Codonopsis. lanceolata Trautv (5 : 1); C,
A. triphylia . C. Janceolata Trautv (1 : 1)
D, A triphylla: C. lanceolata Trautv (1 : 5),
E. C. lanceolata Trautv. M, 100bp DNA
ladder.
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