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species-specific variations in animal mitochondrial gene sequences, primers were designed and screened using
multiple bioinformatics tools, and an octuple PCR assay was developed for the simultaneous detection of 8 kinds of
meat species, namely mutton, chicken, rabbit, pigeon, goose, turkey, ostrich and dog. The specificity of the
amplification products was confirmed through reaction condition optimization and DNA sequencing. The sensitivity
and applicability of the method were further evaluated by multi-species DNA mixtures and adulterated meat model
samples. Results The octuple PCR assay enabled stable and simultancous amplification of DNA from all 8 kinds of
target species in a single reaction tube, with no nonspecific amplification observed. Sequencing results were
consistent with the corresponding target species. Sensitivity analysis showed that, in both raw and heat-processed
meat samples, the limits of detection for the target species ranged from 0.01 to 0.05 ng of genomic DNA. In
adulterated samples, target meat components were detectable at levels as low as 0.10%. Conclusion The established
octuple PCR method can be successfully applied to the authenticity assessment of commercially available meat
products, allowing rapid and accurate identification of multiple meat species. This method demonstrates good
practical applicability and provides effective technical support for food safety surveillance and market regulation.
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Table 1 Oligonucleotide primers used for meat species identification in this study
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Fig. 6 Test of detection sensitivity of the multiplex PCR in microwave-heated meat samples
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Table 2 Detection results of the multiplex PCR method in commercial meat products
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Table 3 Comparison of the multiplex PCR method based on gel electrophoresis detection in meat species origin identification
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