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Development and application of a method for identifying Pheretima and
a common counterfeit of Metaphire magna based on signature peptides
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Abstract: Based on the species-specific peptides of Pheretima and its common counterfeit (Metaphire magna),
an identification method was established using ultra-high performance liquid chromatography tandem triple
quadrupole mass spectrometry (UHPLC-MS/MS) for quality evaluation of Pheretima and its preparations. Separa-
tion was performed on a CORTECS T3 C18 column with 0.1% formic acid and acetonitrile as the mobile phases.
Mass spectrometry with multiple reaction monitoring (MRM) using ESI" mode was used to simultaneously monitor
three ion pairs. The results indicated that the method was specific and could distinguish Guang Dilong, Hu Dilong,
and M. magna, which were consistent with those of DNA barcode identification. The adulteration test showed that
the LOD of peptide M was 1 pg-g"'. Peptide M could be detected when 1% M. magna was added to Guang Dilong,
indicating the high sensitivity of the method. Fifty-four batches of commercially available samples contained 35%
Guang Dilong, 35% Hu Dilong, and 15% M. magna. No ions were detected in 15% of the samples, and DNA
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barcode identification revealed that they were mainly from Amynthas, with similar appearance to Hu Dilong. The

analysis results of the formulation showed that no peptide ions were detected in 3 batches of Xiaohuoluo pills (3/6)

and M. magna were detected in 2 batches of Shenjindan capsules (2/4). The developed method in the study has

good specificity, sensitivity, and feasibility, and could be used for quality control of Pheretima and its related prepa-

rations. It is of great significance for improving quality standards and regulating the medicinal market of Pheretima.

Key words: Pheretima; Metaphire magna; signature peptide; quality standard; Xiaohuoluo pill; Shenjindan
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Figure 1  Typical sample pictures. A: Guang Dilong; B: Hu
Dilong; C: Metaphire magna; D: Amynthas carnosus; E: Metaphire
tschiliensis; ¥: Amynthas amis; G: Amynthas hupeiensis; H: Amyn-

thas; 1. Metaphire birmanica

Table 1 Sample information. *Purchase location
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No. Origin DNA identification No. Origin DNA identification
S1 Anhui Pheretima vulgaris S28 Shanghai” P. aspergillum

S2 Shanghai P. vulgaris S29 Shanghai” P. aspergillum

S3 Shanghai P. vulgaris S30 Shanghai” P. aspergillum

S4 Shanghai P. vulgaris S31 Shanghai” P. aspergillum

S5 Shanghai P. vulgaris S32 Shanghai” P. aspergillum

S6 Shanghai Pheretima guillelmi S33 Shanghai” P. aspergillum

S7 Anhui P. vulgaris S34 Shanghai” P. aspergillum

S8 Anhui P vulgaris S35 Shanghai” P. aspergillum

S9 Shanghai P. vulgaris S36 Guangdong P. aspergillum

S10 Anhui P. vulgaris S37 Shanghai” P. aspergillum

S11 Shanghai P. vulgaris S38 Guangdong Not assigned

S12 Anhui P. vulgaris S39 Guangdong Metaphire magna
S13 Anhui P. vulgaris S40 Guangxi M. magna

S14 Shanghai P. vulgaris S41 Fujian M. magna

S15 Shanghai P vulgaris S42 Hubei M. magna

S16 Shanghai P. vulgaris S43 Guangxi M. magna

S17 Shanghai P. vulgaris S44 Guangdong M. magna

S18 Shanghai P. vulgaris S45 Guangdong M. magna

S19 Hainan Pheretima aspergillum S46 Anhui Amynthas amis

S20 Guangxi P. aspergillum S47 Anhui A. amis

S21 Guangxi P. aspergillum S48 Shanghai Amynthas carnosus
S22 Guangxi P. aspergillum S49 Shanghai Metaphire tschiliensis
S23 Guangdong P. aspergillum S50 Hebei Amynthas hupeiensis
S24 Anhui” P. aspergillum S51 Thailand Metaphire birmanica
S25 Anhui’ P. aspergillum S52 Guangdong Amynthas

S26 Guangxi P. aspergillum S53 Unknown Amynthas

S27 Shanghai” P. aspergillum S54 Shanghai” Not assigned
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Table 2 The signature peptides sequences and MS parameters.

Quantitative ions

Precursor  Product  Collision

Name Sequence ion (m/z) ion (m/z) energy/eV
Peptide G LITVWENYLK 639.9 1052.5 21
852.4 29
Peptide H FEELLLGLQLQK 715.9 686.4° 19
799.5 31
Peptidle M VLEGELAEAVER 658.1 1102.5 17
674.3 29
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Figure 2 Specificity investigation.

M was only detected in M. magna

Peptide G was only detected in Guang Dilong, peptide H was only detected in Hu Dilong, and peptide
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