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Abstract: Rhei Radix et Rhizoma is one of the genuine medicinal materials in Sichuan. Its original species are
Rheum palmatum, Rh. tanguticum, and Rh. officinale, recorded by Chinese Pharmacopoeia (2025 Edition). However,
there are many cases of multi-origin mixing and adulterant incorporation in the current commercially available
Rhei Radix et Rhizoma, and the variety origin needs to be clarified urgently. In this study, the ndhF-rpl32 region of
chloroplast genomes, as specific DNA barcode reported previously, was selected and confirmed. The VPCR method
was established to identify the authenticity and origin of rhubarb medicinal materials, decoction pieces and Chinese
patent medicines, in the process of optimizing DNA extraction procedure, amplification system and amplification
procedure. Compared with the traditional PCR method, the amplification procedure has been refined through a
VPCR heating model, curtailing the detection from 1.5 h to 30 min. The 85 batches of samples collected from the
circulation area were tested by VPCR method, including 30 batches of medicinal materials, 40 batches of decoction

pieces and 15 batches of Chinese patent medicines which contain Rhei Radix et Rhizoma. The experimental results
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showed that 31 batches are RA. tanguticum (including 18 batches of medicinal materials, 10 batches of decoction

pieces and 3 batches of Chinese patent medicines), 36 batches are RA. officinale (including 1 batches of medicinal

materials, 25 batches of decoction pieces and 10 batches of Chinese patent medicines) and 13 batches are RA.

palmatum (including 8 batches of medicinal materials and 5 batches of decoction pieces). The pass rate is 94.1%.
Three batches of rhubarb medicinal materials (No. CD1, CD2, CD3) and two batches of Chinese patent medicines
(No.Z4 tablet, No.Z12 granule) were determined to be Rh. franzenbachii Munt, as one of counterfeit Rhei Radix et

Rhizoma varieties. The VPCR method established in this study can be used as supplement to rhapontin TLC

inspection test of Rhei Radix et Rhizoma in Chinese Pharmacopoeia (2025 Edition) and standardize the market for

this clinical medication as well as improve the safety of Rhei Radix et Rhizoma.
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Figure 1 Optimization of primer concentration. M: DL 2000 Marker;
Lane 1 and 7: Negative control; Lanes 2-6: Primer concentration
of 0.2, 0.4, 0.6, 0.8, 1.0 umol-L™" from Rheum palmatum; Lanes
8—12: Primer concentration of 0.2, 0.4, 0.6, 0.8, 1.0 pmol-L" from

Rumex

M 1 23 45 6 M M7 8 9 10 11 12 M

Figure 2 Optimization of reaction temperature. M: DL2000 Marker;
Lane 1 and 7: Negative control; Lanes 2-6: Reaction temperature
of 51, 53, 55,57, 59 °C from Rheum palmatum; Lanes 8—12: Reac-
tion temperature of 51, 53, 55, 57, 59 °C from Rumex
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Figure 3  Gel electrophoresis visualization of reference and

confusable medicinal materials amplification. M: DL2000 Marker;
Lane 1: Negative control; Lanes 2 Rheum tanguticum; Lane 3:
Rheum officinale; Lane 4: Rheum palmatum; Lane 5: Rheumfran-
zenbachii; Lane 6: Rumex; Lane 7: Rumex nepalensis; Lane 8:

Rumex japonicus; Lane 9: Rumex obtusifolius
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Figure 4 Sequencing peak diagram of forward and reverse primers for VPCR products. VPCR: V-shaped polymerase chain reaction
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Figure 5 Neighbor-joining algorithm (NJ) phylogenetic tree based on ndhF-rp/32 DNA barcodes from 85 batches of samples
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Figure 6 NJ phylogenetic tree based on ndhF-rpl32 DNA bar-

codes from 5 batches of counterfeit Rhei Radix et Rhizoma
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