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Comparative study for morphological identification, chemical
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Abstract: The morphological identification, chemical component analysis, and DNA barcode determination
were investigated on Genus Mentha (including Mentha haplocalyx Brig., Mentha piperita Linn., Mentha spicata
Linn. and Mentha cultivated) in order to reveal the origin of Herba Mentha as a drug, and ensure the accuracy in
clinic application. The morphological characters, chemical composition analysis by GC-MS/MS and DNA content
measure by polymerase chain reaction (PCR) were reported in this study for inter- or intra- species divergence.
Based on the morphology, axillary verticillasters was recognized as the typical character for Mentha haplocalyx
Brig. Carvone was used as an index component for chemical composition analysis of Mentha spicata Linn. Gene
clustering analysis divided 22 batches of samples into two molecular groups. Mentha haplocalyx Brig. is distin-
guishably different from Mentha spicata Linn. Mentha piperita Linn. and other cultivated plants were distributed
between these two species. The results obtained by morphological identification, chemical composition analysis,
and DNA barcode determination show good correlations, but each identification method has its limit. In view of the
fact that hybridization of the plants in Genus Mentha is common, identification relying on only one method is not
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Table 1  The morphological identification, chemical compound analysis, and DNA barcodes for Genus Mentha

No.  Classification Location Re-ference mat-erials TIC result DNA Morpho.log?cal
intercomparison barcode identification
1 Mentha Funan county, a-Pinene, cinene, 1,8-oxido-  S-Pinene, sabinene, Mentha haplocalyx Mentha haplocalyx
cultivated Fuyang city, p-menthane, menthone, myrcene, 3-octanol, Brig. Brig. (axillary
Anhui province menthol, menthyl acetate isomenthone, verticillasters,
piperitoneoxide round leaf)
2 Mentha Pharmacy from a-Pinene, cinene, 1,8-oxido-p- Isomenthone, Mentha haplocalyx decoction pieces
piperita Linn. Beijing menthane, menthone, menthol, sabinene, 3-octanol, Briq.
pulegone, carvone, menthyl isomenthone,
acetate piperitoneoxide
3 Mentha Self-culivation a-Pinene, cinene, 1,8-oxido-p- p-Pinene, sabinene, Mentha haplocalyx Mentha haplocalyx
haplocalyx Brig. menthane, menthone, menthol myrcene, 3-octanol, Briq. Briq.
4  Mentha Yangqu county, a-Pinene, cinene, 1,8-oxido-p- Sabinene, Mentha haplocalyx Mentha haplocalyx
haplocalyx Brig. Taiyuan city, menthane, menthone, menthol, Briq. Brig. (axillary
Shanxi province menthyl acetate verticillasters)
5 Mentha Pharmacy from a-Pinene, cinene, linalool, Sabinene, 3-octanol, Mentha haplocalyx decoction pieces
haplocalyx Brig. Beijing menthone, menthol, pulegone isomenthone, Briq.
piperitoneoxide
6 Mentha Reference crud drug  a-Pinene, cinene, linalool, Sabinene, 3-octanol, Mentha haplocalyx decoction pieces
haplocalyx Brig. 1209162005038 menthone, menthol, menthyl  isomenthone, Brig.
acetate
7 Mentha Reference crud drug  a-Pinene, cinene, linalool, Sabinene, myrcene Mentha haplocalyx decoction pieces
haplocalyx Brig. 120916200401 menthone, menthol Brig.
8 Mentha Reference crud drug  Isomenthone, menthone, Isomenthone, Mentha haplocalyx decoction pieces
haplocalyx Brig. 1209162015 menthol, menthyl acetate piperitoneoxide Brig.
9 Mentha Beijing flower a-Pinene, cinene, 1,8-oxido-p- p-Pinene, sabinene, Mentha haplocalyx Mentha piperita
piperita Linn. market menthane, linalool, menthone, myrcene, 3-octanol, Briq. Linn.
menthol, menthyl acetate piperitoneoxide
10 Mentha Beijing flower a-Pinene, cinene, 1,8-oxido-  -Pinene, sabinene, Mentha spicata Mentha piperita
spicata Linn. market p-menthane, carvone myrcene, 3-octanol Linn. Linn.
11 Mentha Beijing flower a-Pinene, cinene, 1,8-oxido-  -Pinene, sabinene, Mentha spicata Mentha piperita
spicata Linn. market p-menthane, carvone myrcene Linn. Linn.
12 Mentha Online shopping a-Pinene, cinene, 1,8-oxido-  B-Pinene, sabinene, Mentha spicata Mentha piperita
spicata Linn. p-menthane, carvone myrcene Linn. Linn.
13 Mentha Online shopping a-Pinene, cinene, carvone Sabinene, myrcene Mentha spicata Mentha piperita
spicata Linn. Linn. Linn.
14 Mentha Eighteen Li town, a-Pineng, cinene Sabinene, 3-octanol, Mentha haplocalyx Mentha piperita
haplocalyx Brig. Qiao district, Bozhou piperitoneoxide Briq. Linn.
city, Anhui province
15 Mentha Chouji town, Xuyi a-Pinene, cinene, menthone,  j-Pinene, sabinene, Mentha haplocalyx Mentha piperita
haplocalyx Brig. county, Huai'an city,  pulegone myrcene, isomenthone, Brig. Linn.
Jiangsu province piperitoneoxide
16 Mentha Beijing flower market a-Pinene, cinene, 1,8-oxido-p- S-Pinene, sabinene, Mentha haplocalyx Mentha piperita
piperita Linn. menthane, carvone, menthone, myrcene, 3-octanol, Briq. Linn.
menthol, menthyl acetate piperitoneoxide
17 Mentha Beijing flower market a-Pinene, cinene, 1,8-oxido-  S-Pinene, sabinene, Mentha haplocalyx Mentha piperita
spicata Linn. p-menthane, carvone myrcene Briq. Linn.
18 Mentha Shanghai chongming  a-Pinene, cinene, menthone, Sabinene Mentha haplocalyx Mentha haplocalyx
haplocalyx Brig. island menthol Brig. Briq.
19 Mentha Funan county, Fuyang a-Pinene, cinene, DL-menthol, Sabinene, myrcene, Mentha haplocalyx Mentha haplocalyx
haplocalyx Brig. city, Anhui province ~ menthone isomenthone, Brig. Brig. (axillary
piperitoneoxide verticillasters)
20 Mentha Changzhou county, a-Pinene, cinene, carvone p-Pinene, sabinene, Mentha spicata Mentha spicata
spicata Linn. Suzhou city, Jiangsu myrcene, 3-octanol Linn. Linn. (axillary
province verticillasters)
21 Mentha Funan county, Fuyang a-Pinene, cinene, 1,8-oxido-  f-Pinene, sabinene, Mentha spicata Mentha piperita
piperita Linn. city, Anhui province ~ p-menthane, menthyl acetate ~ myrcene, 3-octanol Linn. Linn.
22 Mentha ‘Yangqu county, a-Pineng, cinene, 1,8-oxido-  S-Pinene, sabinene, Mentha spicata Mentha piperita
cultivated Taiyuan city, p-menthane, menthone, myrcene, 3-octanol, Linn. Linn.

Shanxi province

menthol, menthyl acetate

isomenthone,
piperitoneoxide
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Figure 1  Phylogenetic tree of Genus Mentha with the 1TS2

sequences using NJ method. The bootstrap scores (1 000 replicates)
are shown (=50%) for each branch
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