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o7 ARE A4 P FLo2 ALY 2 WYL @A diFE LolA Aud ool
F2 2dEHD A A oge 2304 3d ol Aujstd AW 2AEe] Fol UF
2 g sted vEtd, AdA J1¢E ARYL 6 ol Mgt HEs TAdol
gt At g Auje Hel Blste] 7hAe] urkdole et O &B7L FES Frbet
I lE FAolth 2y AnEe A 2 FAAHA tddd @ A7 18 sz
FUA FEOYG JFHA HnE Fatd FEST o Y AN gle 44
oty & ATE ITSEAS FallA dA AsdR AFAAM FEHL e tey &4
2 g Astaa AAE A

As 2 3y

O AIJAE : AdgL Z7|x 434 Auidn Qe AHgE g vt 574 2§z
BEsle 30AAE dAdsdn, AvMedEde 39 =8, AF, FYE ZHAM A d9&
T =4k 8A, AT ML TAHAA AdsAthFig. ). T3 UYL FUEH #v)
Hi Qe FF44 g9 AN FYst T TRAE AL n dHALE 9Y F -80TC
o] B#stHA genomi DNA F&o| A&t

O 9H genomic DNA #% : AdH, Ad g, F34 tge R aprpde Yu 432
AE Hrleld 9AE] v 3 GENEVALLTM SV column (Generalbiosystem, Korea)2

A A8+, DNAE spectrophotometer (Amersham Biosciences, USA)E Al&3t A

& 08% agarose geld] #7149 %35te DNAY qualityE #2389t %% genomic DNA

BAEFFE A48 50 ng/ul2 gA & T 15 ml tubed £F3td -20C ¥FaLel X
BaHA ITS rDNAY FZo Ag3l9E

O ITS cloning 2 G7INEEN : AE89 185¢ 265 DNA dYGolA  primer
(rev-TCCTCCGCTTAT TGATATGC, for-GGAAGTAAAAGTCGTAACAAG G)E HAQI%H
% PCRZ¥ (95T 30sec, 55T 30sec, 72T 1min)& 353 AAlstA ITS 9498 FE390 &
Z3g PCR AHE £ 0.7% agarose gelol 719 %3 F gel purification kit(Bioneer, Korea)& A}
231 AA & pGEM-T easy vector (Promega, USA)el cloning3t®] sequencing®4-& A
X8ttt DNASIS 2% (Hitachi) S A&t W dFE AAT F blast algorithmol] w
gA AEAQ AN AAsAoH, Clustal W (1.82)2 Fohdd S BAsth

T
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Ad4d 7
Mgt Al £EA AGEd AudgEal, 34, AFR), 954 F3 g9 RYRiH
genomic DNAE %23 % 1859 26S 999 primerg AH43te] PCR 5% 2 2218k ITS 99
gzyv gt 2 27 d49 ITS 99 F 768 bp2 ©|F ITS1 94L& 55~312 bp, ITS2
& 475~708bpell YAI5te] vl th2 AEA | wste] A3
dd, gy 2 34 dgel £ dory 248 ¢sjA DNASIS =233 (Hitachi)e AHE-8tS
H99g AAT £ blast algorithmol] W&t 454 H#8E A8 oA, Clustal W (1.82)2
AL BA3td Y (DNAY Y-S 185 rRNA, ITS], 585 rRNA, ITS2, 265 rRNA ¢
coding gene®] AAAQ) wjgz AZHo QtHFig. 2). 185 rRNAY Zo|& 54 bpEA 32T
partial sequence©]i 162 bp2 5S rRNA, 26S rRNAE 57 bpEA] 5 &9 partial sequence® T
AEo] 9lom, o] Aol AdolA dH 258 bpe ITSIF 236 bpd] ITS2Z FAHA AATh
ClustalW(Ver. 132)Z2 388 A2t 249 30718 A9 ITS sequenceE H|a - £4{31H
A=A (homology)# SAHAE BHT A3 100% A&k AHY AAZL 214 Ugted, ol
& A 879 aFo g Wirojgen Arige el BFEete FRAAE US AR v
wotb Auio g =2 AM, AFA Ao g s A3 98~100%2 w9 w2 FAFAE e
ek 8 AFdA 4591 Qe ST d9E UL A9t 9~100%2 AF Sk
AEy 2 Ay Fegk zto] glo] ulg ¥ FAEE Yehigichk tg ] ITS iDNAY S &
o2 & TS AT 47 AdA AuisEln e tEe 8 el Avidgn de A
tee Aes T2 HF3 glo] dud Fol EEH AMiEI Ue A2 YEwT. DNA
sequenced vl o AES 24L& A1 gy F UYL 2o B8s £ F UtkFig. 3.
T3 £ FIMYY A9 Ry udHd FHME B Aol BRI, DNA ¥
2AAFH2 1A FUYA g o$ & d34S 19 FF AN fE5H e S

i3} o4
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Fig. 1. Taproots of C. lanceolata selling in market. A, Yongmun mountain at Kangwondo; B,
Jungsun; C, Jejudo; D, China products selling in Korean market.
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Fig. 2. Schematic diagram of rDNA region in C lanceolata.
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Fig. 3. Phylogenetic analysis of Codonopsis tDNA based on the nucleotide sequence. The
branch lengths are proportional to divergence with the scale of 0.1
representing 109 change. Cha, from China; DD, from Yongmun mountain at
Kangwondo; Je], from Jejudo;, JuS, from Jungsun; NoS, from Nonsan
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