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Cirsium chanroenicum, Cirsium nipponicum, and Cirsium schantarense plants were collected from Changwon,
Ulleungdo, and Dooryoon Mountain, respectively. Cirsium japonicum plants were also collected from
various locations in Korea. Genomic DNA was prepared from the collected plants and used for ampli-
fication of the 185 rDNA, ITS1, 5.85 rDNA, ITS2, and part of 285 rDNA. The ITS1 and ITS2 sequences
of the PCR products and from other Cirsium plants reported previously were aligned and compared.
Cirsium chanroenicum, Cirsium nipponicum, and Cirsium setidens formed distinct branches on the neigh-
bor-joining tree. Cirsium japonicum and Cirsium pendulum appeared to be close to one another, but
Cirsium pendulum plants were clearly clustered in an independent clade. Cirsium shantarense was clus-
tered with the other Cirsium japonicum plants. The most important characteristic that distinguished
these two species was the direction of the flowers. All Cirsium japonicum flowers point upward, but
Cirsium shantarense flowers point downward. Other than this feature, these two species are almost in-
distinguishable morphologically. Cirsium chanroenicum is indistinguishable morphologically from
Cirsium setidens, but it still formed a distinct group on the neighbor-joining tree based on ITS se-
quences, suggesting that this species is worth considering as an independent species. Silymarin pro-
duction of the collected plants was analyzed and appeared to be quite high, indicating that the ability
to synthesize silymarin is common to all Cirsium plants analyzed so far.
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Table 1. Locations of plant collection

Plant Site of collection

. japonicum Goseong

. japonicum Gokseong

. japonicum Buan

. japonicum Yangsan

. japonicum Yongin

. japonicum Changnyeong
. japonicum Haenam

. japonicum Hongsung

. chanroenicum Jeongyeong

Kyeongnam Goseong
Jeonnam Gokseong
Jeonbuk Buan
Kyeongnam Yangsan
Kyeongki Yongin
Kyeongnam Changnyeong
Jeonnam Haenam
Choongnam Hongsung
Jeonnam Haenam
Dooryoon Mt.
Kyeongbuk Ulleung
Kyeongnam Changwon
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Table 2. Primers used in this study

Primer Sequence
Forward 5-TTTAGATCTGGTTGATCCTGCCAGT-3
Reverse 5-TCCTCCGCTTATTGATATGC-3’
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Table 3. The number of transition and transversion in intergenic spacer 1 (ITS1) and intergenic spacer 2 (ITS2) of collected plants
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Fig. 1. Neighbor-joining (NJ) trees based on intergenic spacer (ITS) sequences of selected thistles. ITS sequences were aligned by
the ClustalW 2.1 and used to construct NJ trees by the MEGA 6.06. Choongju, Pyeongchang, Hongcheon, Gapyeong and
Hokkaido indicate the locations where C. pendulum plants were obtained. Taebaek indicates C. sefidens obtained from Taebaek,

Kangwondo. A, NJ trees of ITS1; B, NJ trees of ITS2.
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Fig. 2. HPLC chromatogram of selected
thistles. Silymarin was extracted
from dried leaves of selected
thistles in methanol and ana-
lyzed by HPLC. A, Cirsium japo-
nicum from Gokseong; B, Cirsium
schantarense from Changwon.
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