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Selective Detection of Pig DNA Extracted from Mixed Meat Using DNA Detection

Method Based on Microbead Dielectrophoresis
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We proposed a rapid electrical DNA detection method using dielectrophoresis (DEP) of microbeads for polymerase chain
reaction (PCR) amplified DNA. The amplified DNA is attached on the microbeads, then, the DNA-labeled microbeads are
collected and detected by dielectrophoretic impedance measurement method. In this study, it was investigated that detection of
pig DNA extracted from raw meat or one mixed with beef. Detection of impurity in not only processed foods but also raw one
by nucleic acid amplification test (NAT) such as PCR are increasingly demanded in food industry. Pork is one of the
important detection targets because of religious demand. To show application of our method on that, DNA extraction from raw
meats, PCR and detection of the amplicon using microbeads DEP were carried out consecutively. At first, purified mtDNA
was used to investigate detection limit of the method. It was showed the method detected 10° copies of pig mtDNA in the
mixture of 10° copies of cow mtDNA. Then, the experiments using raw meats were carried out. As the results, 5 mg of pork in
50 mg of meat mixed with beef was detected. These results suggest that the method can be used for NAT of food.
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Fig. DNA detection method based on microbead dielectrophoresis.
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Fig.3 DEPIM of microbeads labeled with DNA amplified from
the mixture of pig and cow mitochondrial DNA.
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Fig4 Agarose gel electrophoresis of PCR amplified DNA using
DNA extracted from pork and beef.

Lane M: 100 bp DNA ladder marker, Lane 1, 2, 3: Pig (1: as

extracted, 2: 1/10 dilution, 3: 1/100 dilution ), Lane 4, 5, 6: Cow (4:

as extracted, 5: 1/10 dilution, 6: 1/100 dilution )
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Fig.5 DEPIM results for amplified DNA using DNA extracted
from pork and beef.
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Fig.6  Agarose gel electrophoresis of PCR amplified DNA using
DNA extracted from mixed meats.

Lane M: 100 bp DNA ladder marker, Lane A: Pork 50 mg, B: Beef
50 mg, C: Pork 30 mg + Beef 20 mg, D: Pork 25 mg + Beef 25 mg.
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Fig.7 DEPIM results of DNA amplified by using DNA extracted
from mixed meats.
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Fig.8 DEPIM of DNA amplified by using DNA extracted from
different ratio of mixed meats.
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