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Discrimination of Atractylodes Rhizome White
Using Anatomical Characteristics and SCAR Markers
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ABSTRACT : Finding a means to discriminate the commercial herb medicines when they were dried and
sliced is a very important and imminent project in Korea. To differentiate plant origins and the commercial
herb medicines of Atractylodes japonica and A. macrocephala, two discriminative methods using anatomical
characteristics and SCAR marker were applied. It was possible to discriminate plant origins and the
commercial herb medicines between A. japonica and A, macrocephala by anatomical characteristics:
development of periderm, layer of stone cell, distribution of laticiferous vessels, development of xylem fiber in
xylem ray, contained quantity of clustered crystals and others. While, two SCAR markers were developed
from RAPD clones: SAjR2 (600 bp) from AjR2 and SAmRI (1,200 bp) from AmRI1. These two markers were
enough for discrimination plant origins and the commercial herb medicines between A. japonica and A
macrocephala, The result of application of anatomical characteristics and SCAR markers to investigate

current status in domestic herb market, Daegu and Kumsan herb market, it was identified to be current herb
medicines of A. japonica.,

Keywords . Atractylodes japonica, A. macrocephala, anatomical characteristics, SCAR marker, discrimination,
commercial herb medicine
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Table 1. Sampies used for SCAR analysis.

Err::;ry Samples Collection sites
17 A. japonica Suwon
2 A. macrocephala Suwon
3 Korean Packchul Daegu 1
4 Korean Packchul Daegu 2
5 Korean Packchul Daegu 3
6 Korean Packchul Daegu 4
7 Korean Packchul Kumsan 1
8 Korean Packchul Kumsan 2
9 Chinese Packchul Daegu 1
10 Chinese Packchul Daegu 2
11 Chinese Packchul Daegu 3
12 Chinese Packchul Daegu 4
13 Chinese Packchul Kumsan 1
14 Chinese Packchul Kumsan 2

f1~2, plant: 3~14, herb medicines

A,
i
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2. BHEIEN SA 2o
719 Ao welo) AAokAE 47 0.6~1.2 m? %
o= ]
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A, japonica®t A. macrocephalall 719X &3 AlE &
2 AA ek DNA¥E QIAGEN DNeasy Plant Kit8 A&
o] #sto] %3813t (Dellaporta, 1983; Doyle &
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4. SCAR analysis
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Table 2. Characteristics of five SCAR markers used for discrimination of A. japonica and A. macrocephala.

Size of Size of
SCAR primer Annealing ampilified o SCAR
Markers markers sequences Tm. (°C) fragments Specificity markers
(bp)
(bp)
Forward primer
5 oy ,
(RAPD 619 ) 58 600 L, SAjR2!
marker) Revese primer Japonica
5" AAGTTATGAGTG
-TTTCAGGTTTCC 3
Forward primer
5" CCGTCAATAAAC
Amf1 —CAAACATCACTG 3' A
(RAPD 1325 , 54 1200 ’ SAmR1
marken) Revese primer macrocephala
5" TCCTTGATGCCT
-ACCTCCTGTTAG 3
YAJR stands for A Atractylodes: j. japonica; R, RAPD.
AmMR stands for A, Atractylodes: m, macrocephala: R, RAPD.
Y SAJR stands for S, SCAR marker: A Atractylodes: |, japonica: R, RAPD.
SAMR stands for S, SCAR marker: A, Atractylodes: m, macrocephala: R, RAPD.
F< - Unt otelell A A9 TAHA dgkon] T BAHE HA¥
= A& o)A kgtr), S e] BnjES 28 fA
1. S SIEN SR QIS ot Th & A. japonica®llA 120~420 o] =712 |3
oFA) W& (i) el 719481l A. japonica Koidzumi ARE o7 thg iOF%ED:] A macrocepha]a«l AR
9} A. macrocephala Koidzumi® 18407 §Alsl, o} 2 deska 9lGith ol A = (1996)0] A% A
A. japonica= 7} A8 V|7 B & Moy F macrocephala®) frdeo} A. J&pOHICElE_E]' o A9 Yt
AF Aol o1 7ol Aol A, macrocephala$} 383 A Qeke Y&k zbel 7t SISt A. japonicadl A= ¥
o= atel7} k. 5 kA2 A A. japonicat EHY ZRya g debel ARz oA B4 rhde] #E
edo] S ~glo Fuas wu) M) BujEo) @ HU1 FAE e ANEHES A macrocephalaXth
A=} A macrocepha]a—* Wo] Sl o1 0 ZhAlo tlo] B-ga 1 Qolth =T Q] Zol9 A2 A. japonica

O

‘quﬂ 340 BujE2- 79 #atw x| ok=vhn skt (thE | 242+ 95~105 i, 20~30 .2 A. macrocephalal)
ok 8th ed,, 2002), S<to 2 &3] AAE = 42 100~150 ym, 25~35 @m Bt} &3 Do} AZA ¢ A3t

57}0 31t} /B (1954)& A. japonica®t A. macrocephala 3 Folz} & 4= 9t} (A, 1996).
5 FEA 54 vl ATeA, WE e By Jddd ol EAHELS 71T (@~@) & Fo fese I3
kst f-24 3 Jaticiferous vessels (~v-1ﬂ 713 2 fA T (Fo) BEO gl s AFA(E 3, £ 4), 7
¥ W clustered crystals (AAAAE)E 7R a1 9lo] ] U &5 249 9] WS 25 A, japonicad] 3NF 3
S A3E AE o &3, ﬂ"‘éﬂo] =3 AEds B3 53& w21 9lo] A japonicaZ 574 H A
& g dokaL sl
St E AoA T FEE EAE olgate] WiE T 2. SCAR DIHE 0S8t 2UTH B
71 A &g vl &3 A3} A japonical A+ 99 okg A B O = Wl HE L R 9 vhekst 5 3
FEAZO) wi§ B 0, FEAF YN = o 7} 5& 98 BAAEEQl ol f-83tA o] EH
of AME 7L A&AH o F wdsty I3t o]l vhal] A. A3 8wk, 1 5 RAPD W2 thekdt £AR] o &
macrocephalat 223 Fol Wik AM¥rt 7293 o] g, 7HHEY] Wi /P HBA O R o] §u o)A
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Plate 1. Anatomical characteristics of the commercial herb medicines, Atractylodes rhizome white.

®~@ A. japonica ®~©@ A. macrocephala

® X4 : Periderm and Latex tube ® X4 : Periderm and Cortex
@X20 : Stone cell layer ®X%10 : Vessel and Cambium
@X%10 : Xyelm fiber @X%20 : Xylem

@x20 : Vessel ® %20 : Scalariform vessel

@ X 20 : Raphide crystal

Table 3. Anatomical characteristics of A, japonica and A. macrocephala in root.

Characters A. japonica A. macrocephala

) Phellem @ 7~12 layers ® 3~5 layers
Periderm )

Stone cell © continuous or ®© discontinuous or
@ 1~2 layers in phellem ® undeveloped

Xylem fiber @ observed in Cortex ® unobserved
Laticiferous vessels ® abundant (in Cortex) @ rare (in Cortex)
Xylem ray ® xylem fiber ® no xylem fiber
Clustered crystals @ abundant ® rare

(compared with A. japonica)
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Table 4. Discrimination of the commercial herb medicines using anatomical characteristics.

g TS 9 5 © @ © ® @ ® © O ® ® ® ® Disorimnation
A. japonica ncesi+ @) © O © © © © -
dl ' © © © O © A. japonica
d2 ': © © O © © A. japonica
Domestic d3d | © © © © © A. japonica
production d4 | © © © © O © © A. japonica
ki 1 © © © © © © A. japonica
___________________ K _2__1__@_)_______@ © O e © A japonica
A. macrocephala ncesf © © © © © © © -
Importation di ET © © © O © © A. japonica
d2 ! O © 0 © © A japonica
3 | © © © © © © A. japonica
d4 1 O © © © © © A. japonica
ki 1 © © © © © © A. japbonica
k2 © O © © O © © A. japonica
gov, Bhexde uet Adrrt debd 71 glo] J st vehfiglon o2 248 SAJR29 2713 Fdssitt
A% ARE 7ds17E oy 018 E TAE A SCAR marker (SAJR2 SAmRD 9 F& §J5= & 29|
814 RAPD &4 d3tefA] A4 € o] DNA H=ES  dehfsied, B2 719488 t3 2= SAJR2 primer
cloning¥} sequencing 33 & A A2 SCAR primer £ o] &3} PCRE 3192 woll&= 600 bp A 7]lA 23]
£ Algste] PCRE 33 Zlo) Bo3tth Behura et A. japonica 3 F5oIA SolA Q) M FAGHI L
al. (1999)2 SCAR marker7} & % shdo] &3} o, SAmRI¢] %Toﬂt 1200 bpol X A. macrocephala
thi R sk, w3 SCAR markers WAA A Xﬁ} FH FEo T Bol A s} AEEH G
v 2EAA w%iXH S} -2 thekd ool &

HHO R o] g A3
Lang et al., 1999).

2 Ao A A, japonica®t A. m 7
TE317] 98t RAPD #4118 83 A3 ‘1}83”‘3%
b= hekst DNA =SS K
£3< cloning, sequencing 39 & Y F
SCAR primer (SAjR2, SAmRI)E A 23} t},

A. japonica 5°]1Z <2l SCAR v}# SAjR2Y %7 PCR
Z7A& 8% A3 5 ng DNA, 5 pM primer, 0.5 unit
“Taq DNA Polymerase7} 34 & 20 o] WM ELEZ,
DNA thermal cyclerolA 3% annealing =% 68CE
ANAoZ 1TH v 10 cycle %4 touch—down PCRE&
T3, HEFAH O R 9404 30% F<¢F denaturation,
58 Co|lA 1 &<t annealing, 72Tl 137} extension?]
L 25 cycle $ERAS w) 7HA s FH =) AL
Vel It} 38 A. macrocephala £90)2¢l SCAR =17
SAmMR19) A5 A% annealing 252 64TE 3]
touch—down PCRE &t5iE wf 71 st =2 34 &

At (Dedryver et al., 1996;
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Fig. 1. PCR products of A. japonica and A.
macrocephala plant DNA using SAjR2 (A) and
SAmR1 (B) primers. 0.6 kb and 1.2 kb bands
were detected only in A. japonica and A.
macrocephala, respectively. Lane M, 1 kb DNA
ladder; lanes 1~8, A. japonica; lanes 9~16, A
macrocephala.



Fig. 2. PCR products of A.
macrocephala plants and dried herb medicines
DNA using SAjR2 (A) and SAmR1 (B) primers.
Lane M, 1 kb DNA ladder: lanes 1, 2, A.
Jjaponica and A. macrocephala cultivated in
NCES, respectively; 3~14, the commercial

japonica and A,

herb medicines, Korean and Chinese
Packchuls, distributed at Korean herb market,

RAPD Y258 712 SCAR w1A & AA &85
7] 98k, T A BE v SokA] Aol A st
FHEIY FHNET PP FEFHIL Y FA 2
7148 stz A8 A= o5 2t 600 bp
3719 A. japonica £°|8¢ SAjR2Z o]-43}9 PCR3H
A7 BE AZoA METF FAEHUOH, 1200 bp 7]
o] A. macrocephala 514! SAmRI& ©]-&3F A3}o]
M ZAEA Al A< A, macrocephaladl A 7k
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