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Abstract: This study aimed to establish a method for identification of the prescription components of Pule'an
Tablet based on DNA barcoding technology. Sixteen samples have been collected from 8 different companies, and
their DNA were purified using Plant and Animal Genomic Kits. The amplification rates of 1TS2 were both 100%,
and the amplification rates of COIl were 43.75% and 56.25% for these samples’ DNA purified using plant and
animal Kits, respectively. For ITS2, 12 samples obtained high-quality sequencing traces and then were identified as
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containing Brassica campestris. The other 4 samples showed crucial SNP peaks in the sequencing traces, which
were assigned to be B. campestris and B. nigra on the basis of cloning and sequencing experiments. For the PCR
products of 9 samples from COI universal primers, two samples were directly sequenced and identified as aphids,
and 7 other samples were subjected to cloning and sequencing experiments. Finally, we obtained 82 clone sequences
and found that Apis mellifera was detected only in 5 of the remaining 7 samples, and pathogens or pests were
detected in all these 7 samples. To solve the failure of bee source detection caused by exogenous contaminations
based on COI universal primers, we designed two new COI primer pairs of Apis genus. The amplification rates of
both primer pairs were 43.75%, and they were identified as A. mellifera. A total of 9 bee source-free Pule'an Tablet
samples from 3 different batches were produced by the same company, and each batch contained 3 replicates. Thus,
we speculated that raw rape pollen materials for these 9 samples was not collected by bees. This study proposes an
identification method for the prescription components of Pule'an Tablets based on ITS2 and COI sequences, which
will provide scientific basis and technical guidance for quality control and market regulation of Pule'an Tablets.
Key words: Pule'an Tablets; rape pollen; ITS2; COIl; identification
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Table 1 The information of 16 Pule'an Tablet samples

Sample Manufacturer Batch Price Specification
ID No. (Yuan)

CPM001  Company 1 160520 17.3 0.57g*60 tablets
CPM002  Company 1 160520 17.3 0.57g*60 tablets
CPMO003  Company 1 160520 17.3 0.57g*60 tablets
CPM004  Company 1 170605 17.3 0.57g*60 tablets
CPMO005  Company 1 170605 17.3 0.57g*60 tablets
CPM006  Company 1 170605 17.3 0.579*60 tablets
CPMO007  Company 1 170502 17.3 0.57g*60 tablets
CPMO008  Company 1 170502 17.3 0.57g*60 tablets
CPM009  Company 1 170502 17.3 0.579*60 tablets
CPM010  Company 2 ZMA1801 7.8 0.64g*60 tablets
CPM011  Company 3 C18047 6.0 0.55g*60 tablets
CPM012  Company 4 190103 5.0 0.57g*60 tablets
CPM013  Company 5 9181016 5.8 0.57g*60 tablets
CPMO014  Company 6 180206 5.9 69 tablets
CPMO015  Company 7 2180903 16.0 0.57g*60 tablets
CPM016  Company 8 180106 6.3 0.57g*60 tablets
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Table 2 Primers and their sequences
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Table 3 The result of PCR electrophoresis strip diagram. "Y" represents there is a single PCR electrophoresis strip diagram; "NR" repre-

sents there is no PCR electrophoresis strip diagram

Plant Genomic DNA Extraction Kit

Animal Genomic DNA Extraction Kit

Sample ID LCO1490/ LCO1490-APF/ LCO282/ LCO1490/ LCO1490-APF/ LCO282/
HCO02198 HCO2198-APR HCO595 HCO02198 HCO2198-APR HCO595
CPMO01 NR NR NR NR NR NR
CPMO002 NR NR NR NR NR NR
CPMO003 NR NR NR NR NR NR
CPMO004 NR NR NR Y NR NR
CPMO005 NR NR NR NR NR NR
CPMO006 NR NR NR NR NR NR
CPMO007 NR NR NR NR NR NR
CPMO008 NR NR NR NR NR NR
CPMO009 NR NR NR Y NR NR
CPMO010 Y Y Y Y Y Y
CPMO011 Y Y Y Y Y Y
CPMO012 Y Y Y Y Y Y
CPMO013 Y Y Y Y Y Y
CPMO014 Y Y Y Y Y Y
CPMO015 Y Y Y Y Y Y
CPMO016 Y Y Y Y Y Y
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Figure 1 The sequencing chromatogram of CPM004 sample

Figure 2 Analysis of NJ phylogenetic tree and variation loci based on haplotypes of CPM004 sample
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