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Background and objectives: With the rising consumption of meat
products, incidents of meat adulteration have become more
prevalent and universal. One common form of adulteration is the
substitution of lower-value red meats, such as goat or beef, for more
valuable species such as sheep meat. Consequently, there is a
growing demand for rapid and accurate methods to identify meat
species. While common methods such as ELISA and PCR are
valuable tools for species identification, there is a need for faster
methods that can be performed on-site due to the short production
and consumption chain of meat products. In this study, we
employed loop-mediated isothermal amplification (LAMP) for the
specific identification of sheep meat. Four primers were designed to
target the mitochondrial cytochrome b (Cyt b) gene. The specificity
and detection limit of these primers were evaluated and compared to
the standard PCR method, which is more common in food control
laboratories.

Material and Methods: In this study, a set of four LAMP primers
targeting the Cyt b gene was designed using Primer Explorer online
software for the specific identification of sheep meat samples.
Genomic DNA was extracted from raw tissue samples using the
NaOH method (Alkaline lysis) and used in subsequent analyses. To
assess primer specificity, LAMP assays were performed on a panel
of target and non-target samples. Additionally, to determine the
limit of detection of the designed primers and to compare the LAMP
and PCR methods, both assays were conducted on a serial dilution
of sheep DNA. Finally, to optimize the diagnostic kit for field
conditions, results were visualized using SYTO 24 dye.

Results: The results demonstrated that the designed LAMP primers
were highly specific in identifying sheep meat from other non-target
species. Moreover, the developed assay exhibited exceptional
sensitivity, detecting as little as 17.1 pg/uL of sheep extracted DNA
within 30 minutes of sampling, which represents a ten-fold increase
in sensitivity compared to the conventional PCR method.
Additionally, the use of SYTO 24 dye confirmed the feasibility of
employing this method in field conditions, as the lower PCR product
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yield compared to LAMP renders SYTO 24 visualizations
challenging in PCR assays.

Conclusion: Due to its simplicity and ease of equipment use, high
sensitivity, specific function between close species, and short
reaction time, this method holds significant potential for detecting
meat adulteration, particularly in remote locations with limited
laboratory access and educated personnel.
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Figure 1. Real-time LAMP diagram of the specificity of sheep meat species identification kit
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Figure 2. The results of the test to determine the specificity of the sheep meat identification kit using: a) visual

detection with SYTO 24 dye b) electrophoresis on 2% agarose gel: numbers 1 to 5, respectively, of sheep, cow,
goat, chicken and Negative control. M: a marker with a fragment length of at least 100 bp.
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Figure 3. Real-time LAMP diagram of the sensitivity of sheep meat species identification kit. Number 1 to 6
respectively: No. 1 (1.7 ng ul™), No. 2 (170 pg pl™), No. 3 (17 pg pl™%), No. 4 (1/7 pg pI™%), No. 5 (170 fg ul™®), No. 6
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Figure 4. Real-time PCR diagram for determining the sensitivity of PCR primers for sheep meat species
identification. Number 1 to 6 respectively No. 1 (1.7 ng pl™), No. 2 (170 pg pl™), No. 3 (17 pg pl™), No. 4 (1/7 pg
ul™h), No. 5 (170 fg pl™), No. 6 (17 fg ul™) and negative control sample.
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Figure 5. The results of the test to determine the sensitivity of the sheep meat identification kit using: a) visual
detection with SYTO 24 dye b) electrophoresis on 2% agarose gel, number 1 to 7 respectively No. 1 (1.7 ng pl”
1), No. 2 (170 pg pl™®), No. 3 (17 pg pI™), No. 4 (1/7 pg pI™), No. 5 (170 fg pI™), No. 6 (17 fg ul™) and No. 7
negative control sample. M: a marker with a molecular weight of at least 100 bp
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Figure 6. PCR product electrophoresis, comparison of sensitivity on agarose gel: PCR reaction product for
dilution series from sheep sample on agarose gel, 2% samples containing sheep DNA in the amount: No. 1 (1.7
ng pl™), No. 2 (170 pg pl™), No. 3 (17 pg pl™), No. 4 (1.7 pg pl™), No. 5 (170 fg pl™), No. 6 (17 fg pl™) and No. 7
of the negative control sample. M: a marker with a molecular weight of at least 100 bp.
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