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Abstract Medicinal plants resources are becoming important
assets since their usages have been expanded to the development
of functional foods for human health, more attractive cosmetics,
and pharmaceutical industries. However, their phylogenetic
origins and names are different from each country and quite
often they are mixed each other resulting in the confusion for
consumers. In particular, when they are very similar based
on their morphological characteristics and distributed as
dried roots, it is extremely difficult to differentiate their
origins even by specialists. Recently, “DNA barcodes” have
been extensively applied to identify their origin of medicinal
plant species. In this review, we tried to overview the current
research achievements for the development of suitable
“DNA barcodes” regarding to the differentiation of medicinal
plant species. Furthermore, more advanced techniques including
amplification refractory mutation system (ARMS)-PCR,
multiplex single base extension (MSBE), high-resolution melting
(HRM) curve analyses are also discussed for their practical
applications in the authentification of particular medicinal
plant species.
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Table 1 List of medicinal plant species that have been diffe-
rentiated by using internal transcribed spacer (ITS) of nuclear
ribosomal DNA as a barcode

Table 2 Chloroplast barcodes for the differentiation of medicinal
plant species

Family/Genus/Species Chloroplast barcodes  References

Family/genus/species References Comments rbel, trnH-psbA,
Fabaceac (Licorice) Polygonaceae ndhj, rpoB, rpoC,  Song et al. 2009
. Gao et al. 2010 Glycyrrhiza accD
(Leguminosac) uralensis
o Cridium officinale, . Zhu et al. 2007
753 genera polymorphism Ligusticum chuanxiong ’
genera Chen et al. 2010 (92.7%) -
4,800 species Breeae, Cirsii herba  matK, rbcL Moon et al 2013
Pinellia species matK, rbcl Lee et al. 2013
P
50,790 plants
12,221 animals Yao et al. 2010 Fallopia multiflora matK, rbcL, Sun et al 2013
: : (Thumb) Harald psbA-trnH ’
Angelica species He et al. 2011
T . Ohsako &
Breeae & Cirsii herba Moon et al. 2013 Fagopyrum species trnK, matK Ohnishi.2001
Angelica species Kim et al. 2012 Cridium officinale, - Lt et al. 2002
Schizonepta spike Baigalmaa et al. 2009 Hyung-Gae Ligusticum chuanxiong ’
Fallopia multiflora Sun et al. 2013 Fﬁilopi)a ﬁultl{g)m matk Yan et al. 2008
Cnidii Rhizoma Song et al. 2009 (Thumb) Hara
primer design for Liriope platyphylla
Fallopia multiflora Zheng et al. 2009 differentiation by Wang et Tang, 1poCl Park et al. 2014
PCR Phiopogon japonicus
- Ker-Gwaler
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chuanxiong hort vs Liu et al. 2002 Chuanxiong vs
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(Gao et al. 2010). Chen S(2010)L 753 4,800
o EREL LN ERIEEREES
At 2.7%0 G sHe £ FRo| Hstel kg AT
F7 FES 9% W HEER AYeaa Ao
1At} E3F Yao et al. (2010)% 50,790 Z9] A=} 12,21
9 F=of tisto] ITS2 9] A7 ES Bl AT
A} 67 ~91%7HA] 2] o] 7He st on of 7)ol k7t
ITS2%9 & 9] secondary structureE ©]-8-35}H HEOS 2 A&
g 4 S A=8 barcode 2 0] AT/ AIAISHS
oh ®3F He 5201 % FHAEG0 &k theket Fol o
5ho] ITS |99 d7| - ES M| 1Ls}o] phylogenic treeS
Azeto] §ABAS AT 5 At ot 53
F3o] AFolA Bl wel A= §EHof Fho| of
Qe G AREES AFoA skl 2AE A3t 2
¥ 1%l wo] Js sttt sheith Kim 5Q012)%
ITSA o & ol g3tol 43 A% £97ioh At 53+
G $ATAZL ke Aom 2AEge, 75
34 Z7] o2 7)Y Fow ARSI Qs A
o] ES Sl *1701]*1 T 9 B (HEHE
STHE 3FA, T 98 TYst] Ulzbﬁ?iﬂr ITS DNA 9]
H7IA S vl 43 A 6h= A5 Eodvta B
39 tHKim et al. 2012).
A AA] TSI T2

lr
rm )
Jz P ofl
oot St

I o

Of

ON

i}
\

Az &E e 471

= i

(Cnidium) B th= B2 (Ligusticum) T} 22
ot ol Ao ehgow], ot
T4 AT

Sharal At F
ek 7hol| AEo] 7hg3k SNPs (Single
nucleotide polymorphisms)E &R 3}o] A= 7ho] FLHO]
7}s ot H Tl H(Song et al. 2009). Baigalmaa et al. (2009)
L 264152 & 7N(Schizonepeta spike)Z L2 7 FHFAY Al
& A2istol Msgole] A7INAS BAste] vng
A3} Schizonepeta tenuifolia plants® ¥7|%¥ 922 B E= 2|
07 #ysr 4 Qo B Th ESE Song et al.
(2009)->- e'd% EXT, sodTE o6k IS4
o 971490 B4 2k oI5 T 5 e S
4 Sttt oo = 6459 Fallopia
multlfloraoﬂ &3t A5 E A C R ITSY 9 9] SNPE +
£ 4= Sl primerE TAQISHY QjFoREE T W
EO}%Eﬂ AFal ATt B gkHp QI th(Zheng et al. 2009).
ESH 229 Liu 5= o|u] 2002 = of UEAZ(Cnidium
officinale Makino)x} =2 g-(Ligusticum chuanxiong Hort)
o 1Ts ole] @rINAS 2AT AT T B el @]
X zto] 9oIka ¥ 5k THLiu et al. 2002).
tte o g2 HEZX barcodes?] LS 93t AGLE Table
20] Rokstaict. o5& ARl mH Asise Fol
et H-2ZFIH(Polygonaceae) &5 HEFOEFH
aep7181st] 18500 St AT Sstel 671
A2 A barcodes} A Y ZA]5t= ITS 52 PCRE ZE3}
o3 A7IA e &4 5k 2ARRE 7&# transbAﬂ 7V

= ETM al
=

19 (=AY

-



J Plant Biotechnol (2015) 42:6-12
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Table 3 Advanced techniques for the identification of medicinal
plant species

Target
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Family/Genus

/Species References

Techniques

Yang et al. 2012
KR Patent
10-2012-0106414

Cnidium officinale
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Table 4 The strength of mismatch pairings (Little, 1994)

Strength Mismatch types

Maximum G-A, C-T, T-T
Strong C-C
Medium A-A, G-G,
Weak C-A, G-T
None A-T, G-C
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