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Abstract: Objective Traditional identification methods of pharmacognosy is difficult to distinguish the seeds of Panax ginseng and
Panax quinquefolius. In order to improve the efficacy and accuracy of identification and provide the scientific foundation for the
establishment of Chinese herbal medicine seed quality standards, molecular identification methods of the seeds were established by DNA
barcoding technology. Methods The pharmacognostical identification method was used to study the morphological identification and
microscopic characters of different seeds. DNA barcodes and Chinese Pharmacopoeia species standard barcode database were employed
to identify the seeds by ITS2 sequence comparison, genetic distance comparison and systematic NJ tree construction. Results
Intraspecific genetic distances of individuals participating were smaller than interspecific genetic distances. Phylogenetic tree map
showed that two species were repectively clustered into one. A total of 42 samples of seeds from Panax ginseng and Panax quinquefolius
produced by nine areas were all top-quality and easy to distinguish. Conclusion ITS2 DNA barcodes can identify and differentiate the
seeds of P. ginseng and P. quinquefolius germplasm resources quickly, accurately and efficiently.
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Table 1 Sample information of P. Ginseng and P. quinquefolium seeds
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Fig. 1  Seed samples of P. Ginseng (A) and P.
quinquefolium (B)
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Fig. 2 Microscopic characteristics of P. ginseng (a) and P.
quinquefolium (b) seed powder
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Fig. 3
products from some P. ginseng (A) and P. quinquefolium (B)
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Electrophoretogram of ITS2 sequence PCR

A
LCATCGOGTCG COCCCCAACC CATCACTCCC TTGCGRGAGT TRAGGCRGAG GGRCGGATAN
71 TGGCCTCCCG TETCTCACCG COCGGTTGEC CCAAATGCGA GTCCTTGGCG ATGGACGTCA
131 (GACAAGTG TOGTTGTAAN AAGCCCTCTT CTCATGTCGT GOGRTGACCC GTCRCCAGCA
191 MMGCTCTCA TGACCCTGTT GCGCCGTCCT CGACGTGCGE TCCGAC
B
1 CATCGCGTCG COCCCCAACC CATCACTCCT TTGOGOGAGT CGAGGCGGAG GOOCGGATAA
71 TGECCTCOCG TETCTCACCE COCOGTTGOC CCAMTGCGA GTCCTTOOCG ATGEACGTCA

131 CGACAAGTGL TOGTT GOGGTRACCE GTOGECAGCA

191 AAAGCTCTCA TGACCCTGTT GOGCCGTCCT CGACGTGCGC TCCGAC

4 ABWFITS2 FHIEER Al (A) 71 A2 (B)
Fig. 4 Haplotype Al (A) and A2 (B) of ITS2 sequence of P
ginseng seeds

A

1 COCATCGCGT CGCOCCCCAA CCCATCACTC CTTTGUGGGA GTUGAGGOGG AGHGH

B

1 CGCTTATTGA TATGCTTAAA CTCAGCOGGT AGTCCCGC— ~CTGACCTGL GETCOCRGTT

71 GUAG—LGCA CETCRAGGAC € 7 GETCA—TGA GAGCTTTIGE THGCGAGGG

131 CACLG AC TTCTCGTGAC 6T-CCATCGC

ACGA CATGA—GAA GAGGGCTTTT TACCCACK

191 CAAGGACTCG CATCGGCCAA CCOCGUGETG AGACACGGGA GOCCTATCCG

5 TESHF ITS2 FFIEEE Bl (A) #1 B2 (B)
Fig. 5 Haplotype B1 (A) and B2 (B) of ITS2 sequence of P

quinquefolium seeds
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Table 2 Identification of seed haplogroup
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Fig. 6 Phylogenetic tree based on ITS2 sequence
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