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Discrimination of Phlomidis Radix and Dipsaci Radix using the
Random Amplified Polymorphic DNA Analysis

Mi-Young Lee, Jin-Ah Ryuk, 'Hong-Jun Kim, Young-Hwa Kim, Byoung-Chan Chae, Byoung-Seob Ko,

Korea Institute of Oriental Medicine, 'Woosuk University

As a result to amplifying 12 samples of "Sok—dan" through an random amplified polymorphic DNA (RAPD)
method using eighteen UBC and URP primers, distinct band forms enabling discrimination of Phlomus umbrosa
and Dipsacus asperoides were observable in the UBC 320 primer, UBC 367 primer, UBC 385 primer, UBC 414
primer, UBC 423 primer, URP 3 primer, URP 5 primer and URP 9 primer. The polymorph result amplified with
a random primer was evaluated through Gelcompar II, showing a result dividable into two groups. The divided
groups were the dried sample group of Dipsacus asperoides and the group of Phlomis umbrosa. In order to recognize
the distinction between Dipsaci Radix types, the genetic variation of "Sok—dan" produced domestically and imported
was evaluated through RAPD, and the potential to distinguish these in forms of dried medicine was identified,
presenting a method to authentification of Phlomis umbrosa and Dispacus asperoides.
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Table 1. List of Phlomidis Radix and Dipsaci Radix species used in

this study
Mﬁggge Species Nationality | State | Lane
Fresh 1
Korea
Fresh 2
China Dry 3
Stact Fresh 4
Phlomis umbrosa Turcz Dry 5
Korea
&5 Oy | 6
Dry 7
China Dry 8
Dry 9
‘ ol oy | 10
Dipsacus asperoides C.Y.Cheng et| China
TMAI Dry 11
Dry 12
¥ Seed
HE npg & B2 A5 500 w9 lysis bufferel] @i

10 ul proteinase K& A7k 3 37C d=27]olA 1AzE
23k 5 400 o] CTAB ¢844 [50 mM Tris-HCl (pH
8.0), 0.7 M NaCl, 50 mM EDTA (pH 8.0), 140 mM 4
-mercaptoethanol]$} &3 th3 65C F27]0lA 30
#)g)%ic}. phenol:chloroform:isoamylalcohol (25:24:1) 600
ulE A7k 3 1009 o) & 41L& F 14,000 rpm, 20C,
1087t centrifuge & the 4% 600 pl¢} chloro-
form:isoamylalcohol (24:1)-& §}F3ted 1008 o)/ 4101& o
< 14,000 rpm 20C, 102 59+ YaEe] Aok 43¢
600 ulS A e-tubeoll ¥ isopropanol 600 wlE H73k
the Zale A 5 1087k ] 2 14,000 rpm, 20C, 10
B Zol 9AEE A7tk A% DNAE 70 % EtOH=Z A
Asto] AzAZIT 29 DNAS 20~30 yl TE bufferd]
483kl 10 mg/ml RNaseE 78k 37C &-27]94 30
27 Helst) 329 DNAZ 0.8 % agarose gelollA] A7
A3t g5 T, DNA 544 2 AFS AT
(Nanodrop, USA).

3. PCR $ZYhg-

PCR £Z & White & (199000}l 2J3) 43X primerg AHE-
&4t} PCR wH-8-9-& HFZRF<o] 10X buffer (750
mM Tris-HCl (pH 8.8), 200 mM (NHp:SOs, 0.1 % (v/v)
Tween 20), 200 #M dNTP, 2 mM MgCly,), Thermoprime
Plus Polymerase (AB gene, UK), 10 ng DNAE &34
% 20 p 2 24k A3Pst¢le). Primere 20-merdl URP



9713} 10-mer?] UBC 971& AR8-3t3itth PCRE PTC-200
(MJ Reserch, USA)& o|83ldq 9TolA 5&3
pre-denaturation ¥ 3 94C |4 302 denaturation, 37C
o4 3037} annealing, 72C oA 187} extentions 353]
st vpx|gte g 72C oA 1083 ¥RAAY. 55
3 4H2-2 1.5 % agarose gelol Al A7) G535t EBrE 4
A%k 7 FEEch
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&4 6712 25 12709 ASE AHESATh RAPD #4<
&) F23 12719] £ DNAS &<1% A3 (Fig 1), A
A AR (A, 2, 47} A= A& B3] DNA purification®]
24 308 4 Aok Purificationo] W& Ax A&
DNAE PCR =309l lo) MAlAEe} 2 MgChe %
£ 2 mMelA 3 mMZ %9 template DNAS} primer+e]
A3 S VA 11 AHE I Aok =3 A
zZA 79 H54 (100 ng, 50 ng, 20 ng, 10 ng, 5 n@E
PCRE <33 A3z Z+2 URP primers 10 ng, UBC
primer& 5 ngollA HEE-& I3
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Fig. 1. Genomic DNA of Phlomidis Radix and Dipsaci Radix,
M: 2 DNA, Hind Ill.

&o] 2, AA 4 Az AS2HE 251 DNAE
UBC primer 97) (301, 320, 344, 357, 363, 367, 385, 414,
423)¢}+ URP primer 971 (1, 2, 3, 4, 5, 6, 9, 10, 1DE A&
st FEAZ A3}, A@AFol =& URP 3, URP 5, URP 9,
UBC 320, UBC 367, UBC 385, UBC 414, UBC 423 primer&

9 primerg o|-§3te] ZFH Z} primerd] B4
g Az, 4ds A4 1T £ e OEA
bandE #& 4= Utk E3], URP 5 primerel A g<1€
650 bp, URP 9 primer] 380 bp, 110bpe= @40t A&
o ZHnAE {831 o] 88 & UL Aolr (Fig. 2).
E3], URP 5 primerol A &1€ 650 bp, URP 9 primer]
380 bp, 110 bp & ¥&T H&tho] FRsHA TEEAN
t} (Fig. 2). A¥H 8709 primerE o]43le] FZ5 127)
o] &¢he] ¥ A bande 25 19571 Yelon B¢
25712 bandE vebdth. ¥ bandy =7 110~1,500
bp Atole] W& 7HRlem 7 JRAIRE F33 T4
EE fAE g4 #3908 + A Fg. 2).

Table 2. Sequence of primers used in this study

Primers Sequences (5-3') GC content (%)
URP 01 ATC CAA GGT CCG AGA CAA CC 52
URP (2 CCC AGC AAC TGA TCG CAC AC 57
URP 03 GTG TGC GAT CAG TTG CTG GG 57
URP 04 AGG ACT CGA TAA CAG GCT CC 52
URP 05 GGC AAG CTG GTG GGA GGT AC 62
URP 08 ATG TGT GCG ATC AGT TGC 1G 48
URP 09 AAT GTG TGG CAA GCT GGT GG 52
URP 10 GAT GTG TTC TTG GAG CCT GT 48
URP 11 GGA CAA GAA GAG GAT GTG GA 48
UBC 301 CGG TGG CGA A 70
UBC 320 CCG GCA TAG A 60
UBC 344 TGT TAG GCA C 50
UBC 357 AGG CCA AAT G 50
UBC 363 ATG ACG TTG A 40
UBC 367 ACCTITGGC T 50
UBC 385 ACC GGG AAC G 70
UBC 414 AAG GCA CCA G 60
UBC 423 GGG TCT CGA A 60

URP 3 primerol) 41 1500 bp, 900 bp, 500 bp, 400 bp, 300
bp, 110 bpeld TEA band® JeRigles, D
asperoidese 500 bpell Al E¥ ¥ bandE Bt (Fig. 2).
URP 5 primer= 1000 bp, 750 bp, 650 bp, 450 bp, 210 bp,
160 bpell 4, URP 9 primeri= 1000 bp, 700 bp, 500 bp, 380
bp, 300 bp, 200 bp, 110 bpellAl, UBC 320 primerdi A
900 bp, 700 bp, 400 bp, 320 bpell A}, UBC 367 primerol A
= 700 bp, 300 bp, 200 bpel A, UBC 385 primerol Al
600 bp, 500 bp, 450 bp, 400 bp, 300 bpolA, UBC 414
primerl] A<= 1000 bp, 600 bp, 500 bp 350 bp &} 3 UBC
423 primerel Al 800 bp, 600 bp, 550 bp, 320 bp, 250 bp,
200 bpollAl 27 A b3AdS S8kt (Fig. 2).
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Fig. 2. RAPD polymorphism of 2. umbrosa Turcz and . asperoides. Number written in bold letter at the upper
left side is primer using in the RAPD. Lane 1-12, listed in Table 1. M: 100 bp DNA ladder.
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Random Amplified Polymorphic DNA
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Fig. 3. Dendrogram obtained from 2. umbrosa and 0. asperoides based on
GelCompar Il program.
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