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Abstract — Pinellia Tuber is defined as Pinellia ternata Breitenbach (Family Araceae), according to the Korean Pharmacopoeia
(KP). Recent studies have reported the mass production of Pinellia Tuber using tissue culture technology. However, somatic
variations during tissue culture have been reported to produce tuber forms resembling those of P. pedatisecta. Additionally, the
potential for closely related species, such as P, tripartita and Typhonium flagelliforme, to be distributed as Pinellia Tuber should
be monitored carefully for species identification. In this study, we identified indel (insertion/deletion) regions through a compar-
ative analysis of chloroplast genomes and developed specific markers to distinguish P. fernata (182 bp) from P. pedatisecta (352
bp) and P, tripartita (388 bp). Using the developed marker (CP_2F/2R), we established a genetic analysis method that enables
the effective and rapid identification of Pinellia Tuber and its potential substitutes with a single PCR reaction. This method can
also detect the presence of P. pedatisecta contamination in mixed samples. The proposed approach is expected to contribute
to the quality control of Pinellia Tuber, a frequently prescribed herbal medicine, and to prevent misidentification or adulteration.
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Fig. 1. Schematic diagram of developed molecular marker using indel (insertion/deletion) region.
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Table 1. Developed DNA marker using Indel (insertion/deletion) region of Chloroplast genome

Primer name Primer sequence (5°-3") Species Expected size(bp)
CP_2F CCTATTATCCCATCACGGTTCG P. ternata 182
P. pedatisecta 352
CP 2R TATGGTCCCGCTGAGTTCTTAC
- P. tripartita 388

Table II. Collecting samples used in this study

Original plant P. ternata P. pedatisecta T. flagelliforme P, tripartita
Collecting site Jeju, Korea Hebei, China Jiangxi, China NIE*, KIOM*
Plants & Specimens 0 0 0 13
5 4 3 0

Herbal medicine

RMPM**

Total

*National Institute of Ecology
*Korea Institute of Oriental Medicine
**Reference Material of Mediclnal Plant Material
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Fig. 2. Result of CP_2F/2R marker for P. ternata and P. pedatisecta. Lane 1—5: P. ternata RMPM; lane 6 — 10: P. pedatisecta
RMPM,; lane 11 — 15: T. flagelliforme RMPM; M: 100 bp DNA ladder.
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Fig. 3. Result of CP_2F/2R marker for P. tripartita. Lane 1 —
10: P. tripartita from NIE; M: 100 bp DNA ladder.
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Fig. 4. Result of CP_2F/2R marker for the collecting samples. Lane 1 - 5: P. ternata from Jeju; lane 6 - 9: P. pedatisecta from
Hebei of China; lane 10 - 12: T. flagelliforme from Hebei of China; lane 13 - 15: P. tripartita from KIOM; N: negative; M: 100 bp

DNA ladder.
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Fig. 5. PCR analysis using CP_2F/2R marker for the mixed samples of P. ternata and P. pedatisecta. The mixed samples were esti-
mated with each weight ratio (1:1 to 1000:1). For example, 1:1 ratio was mixed with a half of P. fernata and P. pedatisecta. 10:1

ratio was mixed with 90% of P. ternata and 10% of P. pedatisecta. M: 100 bp DNA ladder;

itive control; P2: P. pedatisecta positive control.

N: negative coltrol; P1: P. fernata pos-
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Fig. 6. PCR analysis using CP_2F/2R marker for the mixed
DNA of P. ternata and P. pedatisecta. The mixed DNA was
estimated with each weight ratio (1:1 to 1000:1). M: 100 bp
DNA ladder.
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