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Abstract
Mabharat, C., Intaraphad, U. and Jantarasamee, P.
Development of pork DNA detection in meat products by PCR technique
Songklanakarin J. Sci. Technol., 2005, 27(5) : 993-1002

The polymerase chain reaction (PCR) was used to determine pig DNA fragment in meat mixture
using specific oligonucleotide primer having 10-30 bp in size to amplify the DNA fragment. Firstly, the B-actin
F and the B-actin R primers were used to identify DNA extraction process in beef, pork and chicken. The 284
bp DNA fragment was obtained from beef and chicken meat and 248 bp was amplified from pork. Secondly,
pig F and pig R primers for pork were used as the PCR amplifier which resulted in 531 bp DNA fragment
from pork; however, it gave negative results for beef and chicken meat. Finally, the obtained nucleotide
sequence was compared with AF535163 in the GenBank database and homology was 98 %. This work was
also submitted to GenBank and obtained an accession number of AY621117.

A comparison between the sensitivity of the commercial kit (QIAamp kit) and the RSB lysis buffer
for the DNA extraction process was carried out by mixing pork with chicken meat at ratios of 1:1, 1:5, 1:10,
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1:50, 1:150 and 1:200. QIAamp Kit gave the best results at the smallest ratio of 0.5% (1:200), while the RSB
lysis buffer gave good results at the ratio of 2% (1:50). This indicated that the QIAamp kit had a higher
sensitivity than the RSB lysis buffer. Lastly, a determination of pork DNA fragment from heated pork at
121°C for 15 min. using the Pig F and Pig R primers for pork were done. The result was similar to that
obtained from the fresh pork at 531 bp DNA fragment.
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Figure 1. Agarose gel electrophoresis of PCR products amplified from the three fresh meats.
(A) PCR products using B-Actin F and B-Actin R primer (B) PCR products using
pig F and pig R primer. Lane 1: EZ load DNA marker, lane 2: pork, lane 3: beef and

lane 4: chicken.
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Figure 2. Agarose gel electrophoresis of PCR product amplified from negative samples using
pig F and pig R primer. (A) PCR products of different quantity negative samples.
Lane 1: EZ load DNA marker, lane 2: 80 ng beef DNA, lane 3: 100 ng beef DNA, lane
4: 80 ng chicken DNA, lane 5: 100 ng chicken DNA, lane 6: positive control (40 ng
pork DNA), lane 7: negative control (40 ng chicken).
(B) PCR products of different annealing temperature conditions. Lane 1: EZ load
DNA marker, lane 2: chicken DNA at 44°C, lane 3: chicken DNA at 47°C. lane 4:
beef DNA at 44°C, lane 5: beef DNA at 47°C, lane 6: positive control (pork DNA at
45°C ), lane 7: negative control (chicken DNA at 45°C).
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Figure 3. Nucleotide sequence alignment between mtDNA sequence of AF621117 obtained
from this work and sequence retrieve from GenBank accession number AF535163.

A 0 bp —»

500 by —
+— 28 Dbp

243 bp
200 by —»

Figure 4. Agarose gel electrophoresis of PCR products amplified from fresh and heated
meat. (A) PCR products using pig F and pig R primer. (B) PCR products using p-
actin F and B-actin R primer. Lane 1: EZ load DNA marker, lane 2: heated pork
(at 121°C, 15 min), lane 3: fresh pork and lane 4: negative control (chicken).
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Figure 5. Agarose gel electrophoresis of PCR products amplified from mixed meats (pork
and chicken at different ratio) following DNA extraction with the QIAamp Kkit. (A)
PCR products using pig F and pig R primer. (B) PCR products using B-actin F and
B-actin R primer. Lane 1: EZ load DNA marker, lane 2: 1:1,lane 3: 1:5, lane 4: 1:10,
lane 5: 1:50, lane 6: 1:150, lane 7: 1:200 and lane 8: negative control (chicken).

Table 1. A comparison between the sensitivity of the commercial kit
and the RSB lysis buffer for DNA extraction process was
carried out by mixing pork with chicken meat at ratios of
1:1, 1:5, 1:10, 1:50, 1:150 and 1:200 .

Pork:Chicken Ratio

Commercial kit

RSB lysis buffer

1:1
1:5
1:10
1:50
1:150
1:200
Positive control (fresh pork)
Negative control (fresh chicken)
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Figure 6. Agarose gel electrophoresis of PCR products amplified from mixed meats (pork
and chicken at different ratios) following DNA extraction with RSB lysis buffer.
(A) PCR products using pig F and pig R primer. (B) PCR product using B-actin F
and B-actin R primer. Lane 1: EZ load DNA marker, lane 2: 1:1, lane 3: 1:5, lane
4: 1:10, lane 5: 1:50 and lane 6: negative control (chicken).
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Figure 7. Nucleotide sequence alignment among yeast genome (NC001140), fungi genome
(AC149401), bacteria genome (NC006860), chicken mtDNA (AC157664), cow
mtDNA (C103584) and pig mtDNA (AF535163). The closed box indicates sequence
of pig F primer that specific with pig nucleotide sequence only.
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