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Abstract: Objective To discriminate Malvae Semen, Abutili Semen and other common adulterants using ITS2 barcode, then
guarantee the quality and clinical effect of these medical materials. Methods A total of 87 samples comprising Malvae Semen, Abutili
Semen and three common adulterants (Astragali Complanati Semen, Semiaquilegiae Radix and Daturae Metelis Semen) were
collected. Genomic DNA sequences were extracted from the samples. ITS2 sequences were amplified and sequenced bi-directionally.
These sequences were assembled using CodonCode Aligner 6.0.2. The variable sites, genetic distance and neighbor-joining (NJ)
phylogenetic tree were calculated using MEGA 6.0 in accordance with the kimura 2-parameter (K2P) model. The obtained sequences
were transformed into chromatic barcode images and two-dimensional DNA barcode. ITS2 sequences were verified after scaning and
reading two-dimensional codes based on DNA barcode system. Results The recognition difficulty between Malvae Semen and Abutili
Semen was expanded with a lot of similarities on the morphological properties. The length of ITS2 sequences of Malvae Semen and
Abutili Semen were 232 and 231 bp, respectively. The GC content of Malvae Semen and Abutili Semen were 67.6% and 54.1%. The

intra-specific K2P distances of these two crude drugs were both zero. The length of aligned sequences was 233 bp, and there were 50
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mutation sites between Malvae Semen and Abutili Semen sequences. The identification results showed that 26 samples were Abutili Semen and

30 samples were Malvae Semen in 56 samples of Malvae Semen collected. The inter-specific K2P distances were 0.224—0.868. The average

inter-specific K2P distance was 0.630. The minimum inter-specific K2P distances were all larger than the minimum intra-specific distances.

NIJ tree of ITS2 regions could divide those five species obviously. Those five species could also be correctly verified using the ITS2

two-dimensional codes. Conclusion ITS2 sequence barcode is able to identify Malvae Semen, Abutili Semen and other three common

adulterants. It provides the important molecular evidence for the identification of those seed Chinese medicines. The combination of

two-dimensional code technology and DNA barcode provide accurate and unique two-dimensional DNA barcode information for the original

species of medicinal herbs, it can better realize the information supervision of Chinese medicinal materials market.
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Table 1 Sample information of five species
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Fig. 1 Morphological features of Abutili Semen (A) and
Malvae Semen (B)
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Fig.2 Sequence alignment of Abutili Semen and Malvae Semen in ITS2 region
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Fig. 4 DNA barcodes and two-dimensional DNA barcode images of five species
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