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RFLP-rDNA® RFLP -7 ¥ 24 -nuclear DNA9 RFLP-PCR-based fingerprinting-
hybridization-based fingerprinting, alloenzymeS©] Utt”® PCR 71H¢ o8 DNA
fingerprinting® 3 ¥ <2 Random Amplified Polymorphic DNA(RAPD)Y & 349 random
primerg ©|-§3te] F%@ DNA ©d9 dyAdg BAgE wyoz HIT AE EFo Zol
ol 4581 t”?® RAPDH & H&Fo DNAS AL4dtod WE Azt ot BAS & £ glo
W EAdaTe 99 23S dRA Yol "o ¥ L /AT QU Yoshihios e 2
zg Qa¥eld M DNAEZ 232 Panax £WlA ¢ RAPDE HRe 3, Shaws'’e
Panax & AP-PCR¥ RAPDW o2 #A43te] Aujdso] @Al 48 RAPD 8e& U
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Ag 2Py

g4 BEE AT 424 Az W49 IS #d R IF(53] FF)A Aud 2
AEH UM Hud nAQMFe BEe A #3H BAYEE vHEI) HHA
VAT Neg dB3dAD. 288 ZE HEAMY A DNAZH AALY Aol Aoy 2
& AARAAE F99 2Fd Aol dRsdd= Aol A% T2 AAY THY
AL AF EEFLE 39 gAL AHLa9R, AFd #FH2 e 3¥249 A=
€ HINEE ALY

dofA s AA

A4MFY AEZE AAA2ATEANA £ FUA 18U (Panax ginseng), &A1t
st Fo|sty EzxstmAolA BG4S A Y, dEA 22U dE FHAA
Nga FEAE AuAdZAN AT 54 F2A ndA4E FU9 9 528 F
A3 A Egee WAL ALY 4L Aug Lo okEE M I (Panax
quinquefolium)® Auji, 48 FHAANE L FEAE AAEZANAN AHAF L4 (Panax
japonicus: £A4), $% 59979 FY4AdT LA EYwe $34 (Panax notoginseng: 4t
A& ol & HTable 1). fAA £4& 4% 379 EE ARZE ALdTd TEL
A EY B RS F(Ursus thibetanus) 8 B3 (Ursus arctos) R 915 Z39 Y (Ursus
americanus)E AEHFAR AFAA F5HI Ye $H(Fel Ursi)E TY3td vla AEZE A}
384 tH(Table 2).

@AM A DNA ¥d, &

F3d 447 Azd ¥ ’.‘_ 18 22 -dzd 23 895 Z7] d& Fd 54& AY
T 9o Y WYes DNAE #d¥ 4+ AUS. WA DNAS 28 2 3¢ A% 9
4 #4g'"'F 24 A& 7—‘1%'& P& o] 43t DNAE £33

A4 R 224¢ DNAY £d

Ao 2 HE DNAS ¥ % Dellaporta 59 #47g Agd watd ZAsA $889 4
£3dd. 9A 43 422 FAY AHANBE GAANEZ FA A% 229 AEE 25ml
9] EB ¢3 49 (1% CTAB, 50mM Tris(pH8.0), ImM 1,10-phenanthloine, 0.7% NaCl, 1% 8
-mercaptoethanol) ¥ 43 65T oA 1A} F¢ v} wgdo] 20mlel chloroformE #H7}
o 24 4 bdg ALY F54L A A5 A 2/389 isopropanolg H7He
A4d DNAE #AdI 70%9 ethanolz A H3}HYG. 71514 2x€d DNAE TE (10mM
Tris, ImM EDTA)Y 3% 3®%0 9. #28 DNAE £0]& iy 23 aRveady
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AU -A=dF dAA-2%2 : RAPD(Random Amplified Polymorphic DNA)Y & ol £ 3ok} 9|

ay a7

(DNeasy Plant Mini DNA isolation Kit, Qiagen)& °]&3ld ¢ & =44

w2 ¥ DNAY

FEE 280nm%} 260nmel A FHxe Hl&§E AT 1 H§o] 1.7 oAU RS AHEE4
ou DNAY FE+= fluorometer (DyNA Quant 200, Hoefer) & o} &3t ZA43 9.

Table 1. Panax species used for genetic analysis.

Species Abbr, Sample's state Locality
Panax ginseng Pa 1 fresh, whole root Korea
Pa 2 fresh, whole root Korea
Pa 3 dried, whole root Japan
Pa 4 dried, whole root China
Panax quinquefolium Pa 5 fresh, whole root Canada
Pa 6 fresh, whole root Canada
Panax japonicus Pa 7 fresh, whole root Japan
Panax notoginseng Pa 8 dried, whole root Chian

* Pal: %4 2|4, Pa 2 A b H), Pa 3 Y84 28 A4
Pa4: F3% 224, Pa 5 HERA(OFEA), Pa 6 @ Hol4(Aufa)

Pa7: 98 M(F4E4), Pa 8 : F344(AEM)
*+ Abbr. : Abbreviation

Table 2. Ursus species used for genetic analysis.

Species Abbr. Sample's state Origin
Ursus thibetanus U1 whole blood Korea
Ursus americanus U2 whole blood America
Ursus arctos U 3 whole blood Europe
Fel Ursi U4 dried, vesica biliaris Korea
Fel Ursi Us dried, vesica biliaris Korea
Fel Ursi U6 dried, vesica biliaris Korea

«U1: 922 U2: 92 33 U3: /Y 83, U4 U5U6: %% 9

++ Abbr. 1 Abbreviation
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$9 2 2 Aoz RE DNAY E

S99 fAH BAL ¢ BEAREZ AHEE T 89022 DNAE Blinsd Wi e
o] &3t ol#fs} Zo] B FZ3Auh ¥ 2mlol 4mlY RBCL $%-&A(Red blood cell
lysis buffer ; 10mM Tris—Cl (pH 80), 10mM NaCl, 10mM MgCR2)& Y3 & 42 &
3000rpmol A A Eedtd HEFE AAD FAEA BT E HeAh WY T FAE
lysis buffer(10mM Tris—Cl (pH 80), lmM EDTA, 100mM NaCl, 1% SDS, 200xg/ml
proteinase K) Iml& ¥ 3 56TAA 2-3 A+ wj%3t gt Iml9 phenols H7ldtd & &&
of & ©g 8000 rpmolA WAL FFHE 3k, o7]ol phenol 4l phenol-
chloroform& Z7tstn $lo Wyg wE3H. 21 A7 A Z4F Yol 2ml¢] cold ethanol
S 93 42 thd DNAY AHEBo] A7E RS &3t DNA HHES &8 iz 2
7] eppendorf tubedl &7 ©h& AZAAAM 100—200ul 32 FHT EAAAG

AFoA 794 AzY @ ZH(Fel Ursi, gall bladder)ol ] DNA #2+ Gross-Bellard
o wyle wWysla o], 500~70mge THZHE digestion #E4A(100mM
NaCl, 10mM Tris-Cl(pH8.0), 25mM EDTA (pH8.0), 0.5%(w/v) SDS, 0.lmg/ml proteinase K)
# H& ¥ homogenizerZ2 A3 At EHF AL 50CTAA 3w ¢ H&dn %Y
phenol/chloroform© 2 At g Ade vz S HAAZY YAEHdg d& 454
of 1/1091¢] Sodium acetate$} 3819] ethanol® #7}3led DNAE FAAAT 70%9] ethanol
2 AAH% 7 RNaseZ &7 TE &5 90 %o RNAE AA}YYG DNAY &7t w& 7
Sole fol2 nE #H AZulE# 9 (DNeasy Plant Mini DNA isolation Kit, Qiagen)&
o] g3ld £&EE AANY.

248 DNAY ¢&v 280nm¢} 260nmolH FFx9o v&2 FAsd 1 vlgo] 17 o
A A& AL on DNAY FEE  fluorometer(DyNA Quant 200, Hoefer)E o]-8&3 4

719 %

23 A5 DNAS PCRY 93 ZZ¥ RAPD ¥4 & $3 horizontal slab agarose geloll
A TBE(89mM Tris base, 89mM boric acid, 2mM EDTA) ¢354 9& A1&3td A7|9%F 3
Ao, 47195 % gele ethidium bromide® QA3 ImageMaster VDS(Pharmacia Biotech.)
€ o] g3t AAE FY3n #4340

- 156 -



Y- Aed-4AA-2%5% : RAPD(Random Amplified Polymorphic DNA)Y & o] £ kA9
oy A3

Table 3. Primers used for RAPD(Random Amplified Polymorphic DNA) analysis.

Primer Sequence
P1 5'-CAGGCCCTTC-3'
P2 5'-TGCCGAGCTG-3'
P3 5'-AGTCAGCCAC-3’
P4 5'-AATCGGGCTG-3'
P5 5'-GGTCCCTGAC-3’
P6 5-GAAACGGGTG-3'
pP7 5'-GGGTAACGCC-3'
P8 5'-GTGATCGCAG-3'
P9 5'-CAGCACCCAC-3'
P10 5'-AGGTGACCGT-3'
P11 5'-AGCCAGCGAA-3’

RAPD #4& $& PCR =2

RAPD ¥4 Al£3 random primers Yoshihiro 5(9)¢] Q4tel nlm¥-HL& & A&
10 nucleotide A€ 11719} primerE o] €34 HTable 3). Q14 ¢ ¢ DNA«] RAPDE 9
3 wrg- 42 50ngel DNAE template® AFE3IE % 50ul9] volumeo 2 AZdPow, 1 %
AL g Z2o; 10X 9929 54), 1.5mM MgCl, 025mM dNTP, 20pmol primer, 2.5U0
Taq polymerase(Takara co.). PCR %¥-$-2 Perkin Elmer At9] GeneAmp PCR system(model
2400)2 ol &y oy, g AL 93T A 5%t pre-denaturation® F, 93T 45%-41T 50%-
72C 40% 2 40cycle ¥r&A ZH Tt

ek
A4 pAz e DNA4 2o 9 32
+38 A4F ABL 2e 243% A28 RIzAY gagon, A¥ DNA 33

< A4 4= n—alzala tﬁh& F, o Adqd22 432 GAAEE o] 83 v AEHA
vt sttt CTABH .2 DNAE ¥ -F%3gon 20 ¥ AZvlEIH9E DNAE
A3 #el @ A5 DNAE agarose gel A719F5o2 &% A3, Ax DNAV £3€
N7t Bol s Fig. 2). AZHA X FANAN #AF Ax DNAT Fig. 13 Zo] Ay
2 ¢ ¢33 A™E deyon Azxd RYARAAM #2AF AE DNAT 4dAd
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W2t DNAY 2dx7t 52 A% @& 22 Yy ey

o2¥ AHZ v]Fo Hol 4E4 ‘ZF Aol AlE DNAY HE Fxe A9 2d7 184
Be zdd FE & F A& AR FE5HY oAL F&4EY AE DNA #3% ¢
0] FEALY A7t deddik: & & o wdA @4 DNAY 28 @
A FABRANG FAFEEE 2 AEELY 9 tEo FH3 5 IS FA
NES AT FAVIECR ALY £ A Ao AFHAY

Fig. 1. Genome DNA isolated from fresh root of Panax sp.
Lane identification : M; Size marker, lane 1~4; isolated DNA.
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Add- A= -4M74-2%5 2  RAPD(Random Amplified Polymorphic DNA)Y & o] &8 & oka) ¢
B Ay

1 23 4M56 78 910

Fig. 2. Genome DNA isolated from dried root of Panax sp.
Lane identification : M; Size marker, lane 1~10; isolated DNA.

A5 A9 RAPD

8 %9 A4N s dd F 11719 random primerE o] &3t RAPDE HAszn FE
DNAZ 7|9 &3t9 RAPD A#E @33 Ay, R E ARAA 14 o4 10474 F=9
%% DNA band7} Uehgton|, 1 arje dF& 2%b olgtdch. ¥lw3 §2 DNA band’}
FZHA7] d&o AAHA DNA band pattern?] ¥jae HAHA i ddsHo] AsF
A&7 dehvhE DNA bandE 71&08 2 AE3tel RAPD Z2#E ulw3tgd.

Primer 13} primer 10& ©]§3% RAPD 1(Fig. 3)3 RAPD 10(Fig. ol = 2tz 0.7kbs}
02kb 719 bandE & 4 YA primer 19 &% 0.7kb band$} primer 10| 2] 0.2kb
bande EZE 49 FF5AHQA marker® AEHUT. 128 QA (Panax ginseng)® = AHP.
quinquefolium, P. japonicus, P. notoginseng)< primer 3(Fig. 5)& o] &34 & o F&0] 7}
sAed, nAQAY A9 FUAS RS 33 2 PN AuE THAMdNA FFH
22 09kb XM 5% band7t FEH 0], o] band7t 24T £ HQ markerd A
o2 AEEUY. E£& primer 98 o] €% RAPD 9(Fig. 6)l A ¥ulAH(P. quinquefolium)2 o+
2 AN BEAME YEIUYA & 08kbe EA A< bandE YELUATE TetM Seuete 4
A A9 geRog FAste fwo] £oldtA) ¥ Hu ofAte] ASE, B AFdA A
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23 primer 3& ol§3te] m Ut YEIYE markers] EAAE S primer 98 ©l &3
ol Huj4ae] £A2Q markerg Ao zH Hdo| swdtEzt AdHU

4 2N FZH dEAME AuiFAd, B3 FIoA AuE AP
ginseng)& A7}2 FAHO FuUoA %ol FE5HIZ Ak a2y FUA AT FEFE
Aol HaHA Fn HIode FIHA FAAMAA FHAEY HEo] EAAHTL 9,
TUA A4 AR AdE A3 "ado] dFHn ok ¥ AP primer 28 | &%
RAPD 2(Fig. A= Uit m2f Aol A 08kbst 15kb 2719 fAeA 55 DNA
band7t #AH A et o] R & n MRS FEAY & A& primer 3F FA o] &3
Y4, T4 WA FUA 2 QAHY FAAHA #do] st AZEHAD

Shaw$'"& RAPDW & o) 439 P ginseng, P. quinquefolium, P. notoginsengS< %8
& 4 Aoty Hudgon, Yoshishirn5 % P, ginseng, P. quinquefolium, P. japonicus®l A
RAPDY o2 55374 FZ5H+t DNA bandE Hud vl . AT & AFAfNME 9
A AFE Panax £(B)Y Wl 7HA F(E)E BEF ¥usd #4F& £FE F e DNA
markerS AT 4 AU TG naQMRAE YB3} FIFA AuE R TUA A
g Aakbel Aol HE AAY & AU

M12345 678M

Fig. 3. Random amplified polymorphic DNA patterns of Panax species by random primer
P1(RAPD 1). Lane identification : M; Size marker, lane 1; Pa 1, lane 2; Pa 2, lane 3;
Pa 3, lane 4; Pa 4, lane 5; Pa 5, lane 6; Pa 6, lane 7; Pa 7, lane 8; Pa 8.
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A7 -2%%  RAPD(Random Amplified Polymorphic DNA)Y & o] &% &oka) 9
By 47

M1 2345 6 78 M

Fig. 4. Random amplified polymorphic DNA patterns of Panax species by random primer
P2(RAPD 2). Each lane is identical as described in Fig. 3.

M1 2345 67 8M

Fig. 5. Random amplified polymorphic DNA patterns of Panax splices by random primer
P3(RAPD 3). Each lane is identical as described in Fig. 3.
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M12 345 6 78M

Fig. 6. Random amplified polymorphic DNA patterns of Panax species by random primer P9
(RAPD 9). Each lane is identical as described in Fig. 3.

M1 2345 67 8M

Fig. 7. Random amplified polymorphic DNA patterns of Panax species by random primer P10
(RAPD 10). Each lane is identical as described in Fig. 3.
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AdY- A=t 2% < : RAPD(Random Amplified Polymorphic DNA)Y & o] 88 gkl
34 Q1

SH(F 899)9 RAPD

AE DNAE AMATY Aol Joy & AAHAME Fd d#lo]l YAshE A
7123t §H9 F34 EML 98 FFANEZE 29 IS Hdgdn vIANREE &
THE €9 AHESd 399 AEHEE 4T FA43 24 RAPDYE ol &3t HA3
Aot ddog BIPE §3 EF(Ursus arctos) WeF(Ursus thibetanus) 2 ©lZ 33
(Ursus americanus)s 9 A 89ME Ax DNAZ 44 2T & ey, AFd §5Hn
Ae 9L ANge Fert 24 22 As DNAY 27 §olsx &kt way $dx3
4 DNAE F&# F AJl¥52oz #UAsid DNAY FH7 433 Agdgs M4y
RAPDE #3334

Aatell A A& 11709 primer(Table 3)& o] €3l 3709 &+ ¥4 DNAS 3709 &%
DNA9 RAPDE AA3t4th. Primer 4-5-601 €& RAPD 4-5-69 Z#42 & o wd33
T 7+8) RAPD patterne ¥ 23 {fASA YeERon EF9 49 I patteno] BG2A YE
5t (Fig. 8:9-10). $BA8F 5¥ A5 Axdr ZEZE DNA patterne 4-6H ¥ DNA
odA FZd DNA patterne B2 Aol7t Yehged, o)& 58 $99 Ax DNAY E3d
g RolAY, o] Ng7t 9 §7o] old & F89 &7 &t I/ teHol i
2 a5 22 el =)

Primer 88& ©] &3 RAPD ¥4 (Fig. 11)Jl4 ¥< DNAQ RAPD patterne] &47] & 4t
FHAE B E Aol ALT 3F(@) F9 FEES Y primerZ o475 L HionH
THAE F 4689 RAPD patterno] g3 % Y% patternd UEMRAC. @etA primer
5101 & ol &ate] F9 £A A RAPDE U3 T primer 80 & o] &3t wdF-EF £F
9 DNAE #Jgozn AFd fF5d2AY FdH 2 39 A s #EE 5 3
& Aoz 7Y¥ Y.

(4011 @A, §44 24, RAPD, 3, %
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Fig. 8 Random amplified polymorphic DNA patterns of Ursus species and Fel Ursi by
random primer P4 (RAPD 4). Lane identification : M; Size Marker, lane 1; U 1, lane
2, U2 lane 3; U 3. lane 4; U 4, lane 5, U 5, lane 6, U 6

123 M4 5 6

Fig. 9. Random amplified polymorphic DNA patterns of Ursus species and Fel Ursi by
random primer 5 (RAPD 5). Each lane is identical as described in Fig. 8.

-164 -~



Al dEe-dd%-25 % 0 RAPD(Random Amplified Polymorphic DNA)H & o] &3 gekzj 9]
By 4+

Fig. 10. Random amplified polymorphic DNA patterns of Ursus species and Fel Ursi by
random primer 6 (RAPD 6). Each lane is identical as described in Fig. 8.

123 M4 56

Fig. 11. Random amplified polymorphic DNA patterns of Ursus species and Fel Ursi by
random primer 8 (RAPD 8). Each lane is identicla as described in Fig. 8.

~165-



MERERBRARRE, £33 FINGEE F30) 1997F

Z3 3

L

10.

11.

12.

13.

14.

White, T. J., Bruns, T., Lee, S. and Taylor, J. "Amplification and direct sequencing of
fungal ribosomal RNA genes phylogenetics,. fIn PCR protocols: A guide to methods and
applications. San Diego: Academic press, 1990: 315-322.

. Ruth, J. L., and Fain, S. R. "The ’'indivisualization’ of large North American mammals,.

TEXS,.s 1993: 67: 429-436.

. World Society for the Protection of Animals. fIs it really from a bear?s -A simple

method for identifying bear gall bladder.

. hamby, R. K, and E. A. Zimmer. “Plant Syst.,. *Evol., 1988: 160: 29-37.
. Tanksley, S. D., Young, N. D., Paterson, A. H., and Bonierbale, M. W. "RFLP mapping

in plant breeding. new tools for an old science,;. "Bio/technologys 1989: 7: 257-264.

. Young, N. D. "Restriction fragment length polymorphisms and crop improvement,. "Expt

Agric.s 1992: 28: 385-397.

. Williams, J. G. K., Kubelik, A. R., Livak,K. J Rafalski, J. A., abd Tingey, S. V. "'DNA

polymorphisms amplified by arbitrary primers are useful as genetic markers,. "Nucl
Acid Res.s 1990: 18: 6531-6535.

. Weising, K., Nybom, H.,, Wolf, K., and Meyer, W. *DNA fingerprinting in Plant and

Fungis. USA: CRC press, 1995: 5-7.

. Yoshihiro, O., Hitodhi, W., Kayo, Y., and Koichiro, S. A rapid method for genomic DNA

preperation from dried material of genus Panax ginseng for PCR analysis,. “Natural
Medicine, 1996: 50(1): 24-27.
Shaw, P. C, P. B. Paul. "Authentication of Panax Species and their Adulterants by
Random-Primed Polymerase chain Reaction;. “Planta Med.; 1995: 61: 466-469.
Fushimi, H., Komatsu, K., Isobe, M. and Namba, T. 185 ribosomal RNA gene
sequence of three Panax species and the corresponding ginseng drug,. *Biol. Pharm.
Bull.s 1996: 19(11): 1530-1532.
Dellaporta, S. L., Wood, J., and Hicks, J. B. "A plant DNA minipreperation: Version II;.
"Plant Mol. Biol. Rep.s 1983: 1(4): 19.
Blin, N. and Stafford, D. W. A general method for isolation of high molecular DNA
from eukaryotes;. "Nucleic Acids Res.; 1976: 3: 2303.
Gross-Bellard, M., Oudet, P., and Chambon, P. fIsolation of high-molecular-weight DNA
from mammalian cells;. "Eur. J. Biochem.; 1972: 36: 32.

—166 -



oy
=
d_o‘

AEF QA 258 RAPD(Random Amplified Polymorphic DNA)¥ & o] & & #ok )]
A4

= ABSRACT =

Identification and classification study of natural products
by RAPD analysis

Kim Dae-Weon, PhD' Kim Do-Kyun' An Sun-Kyong' Cho Dong-Wuk, PhD52)

Conventionally, identification and classification methods of natural products include the
morphological survey and assay of chemical disposition, Using these methods, however, is
not satisfying for the precise identification of natural products because they are often
variable in the compositions and morphology. To standardize the natural products
identification and classification, genomic DNA analysis such as RAPD, RFLP and Amp-FLP
can be adopted for this purpose.

In this study, various ginsengs and bear gall bladder were tested for the development of
genetic identification and classification method. Varieties of ginsengs such as, P. ginseng,
P. quinquefolium, P. japonicus and P. notoginseng, were genetically analyzed by RAPD.
Also, DNA isolated from Bear blood and gall bladder, Ursus thibetanus, Ursus americanus
and Ursus arctos, were analyzed by the same method. The results demonstrated that the
identification and classification of bear gall bladder and various ginsengs were possible by
RAPD analysis. Therefore, this method was thought to be used as a additional method for
the identification and classification of other natural products.

[Key words] natural products, genetic analysis, RAPD, Ginseng, bear gall bladder

* Korea Institute of Oriental Medicine
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