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PCR-mediated RFLP to Identify ‘Bangpoong,
a Crude Drug
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Abstract - Bangpoong (F5) is a popular crude drug used to expel wind from the body
surface (BEMEK), to remove dampness (). and to relieve pain (19%) and spasm (1H5%).
In China and Japan, roots of Saposhnikovia divaricata (Turcz.) Schischk. is used as Bang-
poong. However, the roots of Peucedanum japonicum Thunb. or Glehnia littoralis (A. Gray)
Fr. Schmidt ex Miquel, being called Sikbangpoong (#F#) and Wonbangpoong (TR
respectively, are used instead of Bangpoong in Korea. The ITS regions of nuclear ribosomal
DNA were analyzed to determine original plants and to design a molecular identification
method for the crude drugs used as Bangpoong in Korea and China. It is demonstrated that
RFLP analysis via PCR has the great potential as a novel tool to test crude drugs for the quali-

ty control and standardization.

Key words — Umbelliferae: Bangpoong: ribosomal DNA: PCR: RFLP.

PR AsE27 (MEREL)" L& $a49
Aeko B A, Febar Rk ke AR Mgt
i lbfEe] B2, SHRVARSR Q% JRm AR
RS &E FER NS 2 RBEE gR 5
T3E A 83V Yot AHEHE Aoz geA 9
U}‘ 2-4)

A FFoAM B2 AMEE T e 48 A
F11Fog AR 2 3 Ad ] &ahe thd
A 28R Saposhnikovia divaricata (Turcz.)
Schischk.9] #2]& Folu 7Feoll HH s =
& SAPOSHNIKOVIAE RADIXE AE(EFH)CZ
AHgElE, BN E SAPOSHNIKOVIAE RA-

A

rlo

*AAIA 7} : Fax 02-740-8906

DIXE FZolA sstd AMgatzn sie™ @3,
gk BB Ledebouriella seseloides
Wolffe] #2) 2 #®aZ7lztn Fidn oy ”
AddHog oM e AWE Glehnia littor-
alis (A. Gray) Fr. Schmidt ex Miquelz} 7471
EUE Peucedanum japonicum Thunb.9| ¥
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Ha on, ol dAE dAIAM Bl t-&e
2 AMgstm Ut Ledebouriella (= Saposh-
nikovia) &l RAAARLE L seseloidest
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Table L Plant materials used for DNA analyses. Vouchers are at the herbarium of Natural Products
Research Institute, Seoul National University (NPRI) and the herbarium of College of Oriental Medicine,

Kyung Hee University

Species Sample Voucher  Origin Locality Date

S. divaricata plant (SG) CHY96001 cultivated China: Beijing: Medicinal plant garden May 1996
sliced root (SB) CHY96002 purchased China: Beijing: Local market Aug 1994
sliced root (SH) CHY96003 purchased Hongkong: Local market Oct 1995
whole plant (SN) CHY96004 purchased China: Henan: Local market Jan 1996

P. japonicum plant (PB) CHY96005 cultivated Korea: Chollanam-do: Buelgyo Sep 1995
whole root (PB) CHY96006 cultivated Korea: Chollanam-do: Buelgyo Sep 1995
sliced root (PJ) CHY96007 purchased Korea: Seoul: Kyungdong market

(origin: Jeungup) Sep 1995

whole root (PY) CHY96008 cultivated Korea: Kyungsangbuk-do: Youngju Sep 1995
plant (PY) CHY96009 cultivated Korea: Kyungsangbuk-do: Youngju Sep 1995

G. littoralis  plant (GJ) CHY96010 wild Korea: Kangworr-do: Joungdongjin Aug 1995
whole root (GJ) CHY96011 wild Korea: Kangwon-do: Joungdongjin Aug 1995
whole root (GB) CHY96012 cultivated Korea: Chollanam-do: Buelguo Sep 1995
plant (GB) CHY96013 cultivated Korea: Chollanam~do: Buelguo Sep 1995
whole root (GK) CHY96014 purchased Korea: Kangwon-do: Gangreung local market Aug 1995
whole root (GS) CHY96015 cultivated Korea: Kangwon-do: Samchuk Aug 1995
plant (GS) CHY96016 cultivated Korea: Kangwon-do: Samchuk Aug 1995
whole root (GU) CHY96017 cultivated Korea: Cheju-do: Hanlim Oct 1995
plant (GU) CHY96018 cultivated Korea: Cheju-do: Hanlim Oct 1995
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8¥ 40% formamidest 7M urea’t ¥3H€ 6%
acrylamide geldlA A719%5& FB3ct. A7
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PCR Product Sequencing Kit, 2nd ed.: USB,
OH, vl=)E Algstdth A719E F geld 4
N (5% XA 20% WRL)NA 158 BT F
85C 2412F B2t AGFA X-ray BH2 = 24-
T2AIY wEAIZTH

H7IMY BM-ITS 1, 5.8S coding region®
ITS 29 d<de Yokota et al."™ Baldwin,"
Suh et al™2] 71&e ARE A7INL wiwst
o AR ow, Clustal V program2” o|-&3t
o] Koz AriNdel BEEL AP ¥, HF
Ao 2 {etd olsted HE & ARGt HEF T
9 #43 Age Kimura®e] two-parameter
o2 AEeigeny, PHYLIP(ver. 3.5)91® %
#slo] 9l DNADIST Z2 g o] &3te] At
3931, UPGMA™ ¥ 2 phenogram$ 4%
st

RFLP £4M -7} o disle] d7INES 2ARF
thS, 709 EF) AgE L] i AD FFE A
Watd S divaricata, G. littoralis, P. japonic-
um® A Fo A ITS +HF zol & Ueldie Alg
F 29l théled physical mapg A48kt 1 5
A 2M Bfalel dHDol S divaricata, P. ja-
ponicum % G. littoralis®] A FANA o]zt v
BUE RS g T old tid FWFLE FAL
sEth. 37CcolA 1643 Bfa 1+ A= ¥ 2%
agarose gel AollA 508E FAgto 2 242t A7)
g3l bandg ¥t en, A719%E F EtBr
2 d48m 380 nm AN E TR AFEL
¥ band® &Rt

o ¥ 0y

A2 L 22N HECE AHEEE dFA 3F
o i3 nuclear ribosomal DNA % ITS 1, ITS 2,
5.859 d7IMEe AR ZAH, S divaricata,
P. japonicum, G. littoralis®! A F|A ITS 19
A7]E 216-217 bp, ITS 2& 218-220 bp, 5.85&
170 bp2 Uebch(Fig. 1). Saposhnikovia di-
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100
SN CGTASGTGAN CCTUCOGAMS GATCN! GANTCCTGCA ACASCAGAAT GACCOGCTAA CACGTCAACA ATTIGGGCAA G6CSTCGG0GE GOCTCGGTCT
PY reecrerer remereaess meeeeniihi dlaiiitinn e e i et s e c--
QR cecerrrer reenreernn weveceeli iaeaaeies Toteoanos cmereenene soand Toeer =ve Ao sBe s eRernenen Ao -Teeeeo
200

SN CCTGICTGCG ARCCCTTGGT AGGTGGCCAC TCOCGBGTGG CCACTGGCCT TCAAAATCAT TCGGGCGOSS AATGUGCCAA GGACCTTAAA AACTGAATTG
PY e e D T T S S
Gx ..... T ..... ‘rc ................................. G ................................ T ....... .C .......
«-I1S 15,85~ "~ 300

SN TACSTCCGTA TCCCGTTAGC GGGCASCDGC GTCATTCTAA AACACRACGA CTCTOGACAA CBGATATCTC GGCTCTCGCA TCGATGAAGA ACGTAGCGAA
O TR
GK ................. A ..... TC ....... T...C ..............................................................
400

SN ATGCGATACT TGGTGTGAAT TGCAGAATCC CGTGAACCAT CGAGTCTTIG AACGCAAGTT GCBCOOBAAG CCACTAGGCT GAGGGCACST CTGCCTEGGT
T PO
O PR Coeoneennnnn
500

ACAGACCACT C~ACACCTGA GAAGTTGTGT AGGTTIGGGG GCGGAAACTA GCCTCCCGTA CCTTSTCSTE CGGTTGOCGG
....................... A..‘... .T.....AA. PRI C,. AA.G IR R T
...................... A.-..-. Vemr sk r e e .,.......CC..4.44.V‘ “"""'G R """‘T" h et meeae
600

SN ARAAACGAGT CTCCGGCGAC GGATGTCSCG ACATCSGTSG TTGTAAAAGA COCTCTTCTC TTGTCBOGCE AATCCTOGTC ATCTTAGASA GATOCAGGAC
PY ........................................................ G ..........................................
GK ................................ G ........................ G ......................... C.‘.c.. ‘c ........

-1Ts 2 | 265~ 643

SN CCTTAGGCAG CACACACTCT GTGCGCTTCG ACTGTGACCC CAGGTCAGG
PY e e e L S
GK < v or e e e eaad e e

Fig. 1. Aligned sequences of ITS 1 and 2 including 5.8S coding region from S. divaricata. P. japonicum

and G. littoralis. The '-" indicates gaps required for alignment and " -’ indicates sequences identical
with the first sequence.

Table. IL. Size and base composition of ITS 1, ITS 2 and 5.8S coding regions of nuclear ribosomal DNA
ITS 1

. ITS 2 5.85
Species
Length (bp) GC(%) Length (dp) GC(%) Length (bp) GC(%)
S. divaricata 217 56.7 220 56.4 170 53.5
P japonicum 217 57.1 221 55.7 170 53.5
G. littoralis 216 54.6 218 58.7 170 54.1

varcata®) ITS 19 A7]& 217bp, GC v¥l&&
96.7% .21, ITS 29} Z7]= 220 bpelx, GC ¥
& 56.4%9 1, 5.859 A71E 170 bp, GC ¥l&
€ 53.5%=% JEdty. Peucedanum japoni-
cume] ITS 19 37lE 217bpeli, GC ¥ &e

W (Table ID.

Saposhnikovia divaricata. P. japonicum.
G. littoralis?l A %3] genetic distance
(Kimura's Kx100)%'& A4 23 TS 104 o
M 1.43-8.56%, ITS 2= 2.78-3.30%, 18lx

97.1%°]™, ITS 29] =71 221 bpelx, GC ¥l&  ITS 13 ITS 28 &3 ZAE 2.11-6.62% = &
= 55.7%°]9, 5.859) =7l 170 bpolx, GC ¥l Wt} ITS 19 genetic distance® ®lws} 2d

&2 53.5%% k. Glehnia littoralis® ITS 19} 3 S. divaricata® P. japonicum 1.43%°19. S.

7V& 216 bpeli, GC ¥l &2 54.6%°13, ITS 29
7)€ 218 bpela, GC ¥l&L 58.7%°19, 5.8
9 =7)¥E 170 bpelx, GC HI8L 54 1%2 YEt

divaricata®t P. japonicum& 8.56%°]1
Japonicum® G. littoralise 8.56%t}. ITS
29\ M= S. divaricata® P. japonicum-< 2.78%



ol¥j  S. divaricata® P. japonicum 4.77%0]
3, P. japonicum® G. littoralist 3.30% %t}
ITS 13} ITS 28 &8 AR M S divaricata®h
P. japonicum& 2.11%°19 . S. divaricata?t P.

Table III. Sequence divergence orf ITS regions.
Number of substitutions per 100 sites (Kimura's
Kx1000* is shown above diagonal and the
observed number of nucletide differences in pair-
wise comparison below diagonal

S. P G
divaricata japonicum littoralis
ITS 1
S. divaricata - 1.43 8.56
P. japonicum 3 - 8.56
G. littoralis 17 17 -
ITS 2
S. divaricata - 2.78 4.77
P. japonicum 6 - 3.30
G. littoralis 10 7 -
ITS 1+ITS 2
(combined)
S. divaricata - 211 6.62
P. japonicum 9 - 5.84
G. littoralis 27 24 -
P. japonicum
G. littoralis
0% 0%

Fig. 2. A phenogram produced on the basis of
nucleotide divergence values (Kimura's Kx100)”
by UPGMA.*
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Jjaponicume 6.62%°\3., P. japonicum® G.
littoralis= 5.84% 2 JElth(Table IIl). o}& 2
Az sl UPGMA?2) Wb o2 4 719} phen-
etic tree® A 23 S divaricata®t P. ja-
ponicume®l G. littoralis®l wglx Mz 7\7hg
Ao Jepdth(Fig. 2).

ITS B9l A7 Le) 2A S, S divarica-
ta, P. japonicum, G. littoralis®} N Folx 2
5 AGEA AR o] daA vehve AR
AE A3 A3 Aat 1. Alu 1. Bfal, Hae 1,
Hpal Mbol Mspl. Sau3Al Trud1 59 A%
Hiof diste] Holx & F o) dellM AP
#oi7k vehts Ao 2 B HH(Fig. 3). Sapo-
shnikovia divaricata®) 185 4% 72+ 2 26S
AR 7+ EFEHE PCR productd] A4 27)
£ 692bp=A. Bfa 1S Aeaw 376 bp, 223
bp, 93 bpe} Al 7He] A SR VAR, P ja-
ponicume A Zol7} 693 bpEA, Bfal A&
Al 376 bpst 317 bpdl F Ael AWeR, G lit-
toralise Bfal 224 375 bp, 207 bp. 107 bp<
A 7Re HEez Wroxe Rez debgt
(Figs. 1 & 3). &= 5345 A M
LAE 9 327 TF TN U FAAA
%249 DNA9 PCR productd Bfa (2.2 AH&]3t
o A7|GES AT 2= 376bp, 223bp. 93bp
A 9] bandZ Felgol wit o5& 25 S di-
varicata®l°ol WAL, Sxoll A fEPFACE A
s = AV fFEEE e 376 bpet 317

1

WL 1D —— P —
LS EWL 1 1% -
bty B ——Dg 1 11y —

JAatll § Alul @Bfal dHaelll ®Hpal VMbol, Sau3Al & MspI o Tru91

Fig. 3. Restriction site map of ITS regions of nuclear ribosomal DNA.
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8G §B SH SN PB PJ PY GJ GB GK GS GU ST

Fig. 4. PCR products of ITS region digested with
Bfa I. Fragments were separated by electrophor-
esis in 2.0% agarose gel. Fragments were 380 bp
(D). 220bp (00) and 90bp (O) for S. divari-
cata. 380bp and 320bp (») for P. japonicum,
and 380 bp, 210 bp(®@®) and 110 bp(®) for G. k-
toralis. See Table I for abbreviation and ST
stands tor standard molecular size marker.

bpel ¥ /M9l band’t AHO 2N P japonic-
um Ao Jelya, tiiEcE Aude A8
Ay Aol fFEHe Slle 25 Bfal ME4Al
375 bp. 207 bp. 107 bp £ Al 719} band7t Ueh
do2W olE2 G littoralisdol =AU
(Table 1, Fig. 4).

Fekalo] Aol QAZe| FH okAle) 7H3
L e 71 fAE ook 3l Aoz, kAl
s 2 2T HuAEA V&S AT €
ot eAFte] AP ¥ 2ol ALEEE 3
= A wt & o] Fo g By 3, A
9 2 Uk T T A &) BUdT FARA
ARREZ|E Rt EE AR 4 Bo] Aty
e LRE 3t BUT o5 dAZ A=K
= 3t defAle] dxpEel e o e 2
Wi sjreld B0 F2 oFd gou 48
H7F vehe de 3 Ho] 2 o] Ay F
oM EAEE A T FF P o)
A FUE Fofagle] Ha ew B3 Q= A
H e HEAY U7 B2 vndled 23 7Y
HES 95t AL ol ¢ oH7] B 2o} A
THoln F43 2AZ AXNG F U= ZEWo)
ddz ez g g3}

DNAE AEAH7} AYEe FHEZ2AN 489
ol 23l oju g JFE WA olstz, A& )
e ZE RYolM $U&A Jebdeoz M, DNA
o} AHA) vim BNL ek A48 73 2
ol wj e &32Q W] SUgic). AN
TE YR = e EARELA wiogE: tet

& #FAz] A RFLP, 971499 Z3. PCR-
based fingerprinting, hybridization-based
fingerprinting, allozymes %ol $1th.®

Ribosomal DNAE 3A| Z E&9¥ coding se-
quences W&ol % \W& EHFTA L pri-
merg AH&3ld PCRE A $48 + e, &
A ITS 7 vlud A& ert war) g &
Zrll A F23 B o] ey, 4RiFte] A ee
ojm] B FolA 1 Aol UYZFHUD® wat
PCRE ©] &35t ITS 7+UE F&std 47IMgE S
AR5t AgELe] AATAE &S| solo
M, ol F VEE BEF Tk ZEEe
& 4= glot. 53] PCRE vl&ke] DNAZRH 7]
B A7) AT Ao FEG & AEH
AN FEAY = 2lenz FefAel gol Uz
HEAAM FE2H e HL %9 DNA £4 1
43¢ dajFa o, o9} tjEo] DNAS]
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F e 713 & A Fst7] WE] F7HA] Al
gle] odg] Zo) 71U Eo] A EEHE AS olE F
o] A fABAE FHE S JA .

2 AT A 2L S8 A 4
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3o, F3, F SR A AHSEH = oA BHR
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1. #4222 d#oz 3 ribosomal
DNA % ITS 77+ vl B4% 27, 20l /%
S FhAS Saposhnikovia divaricata (Turcz.)
Schischk.9] #alo|5, ZuolA JTRAE. HE5m
olERE °lFLE FEH ALE diHE Tk
A 42t Glehnia littoralis (A. Gray) Fr. Sc-
hmidt ex Miquel, Peucedanum japonicum
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