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-l]‘rll,t:izililil“;glnlinliul: of meat sp::'cics in meat pm(h}cts has hc;u cm_m?dcrc(l important to preserve the consumers from the
presence of unknown, less desirable meat types for economic, rc!_lgmus and health reasons (I\ul! et al., 1998). However,

identification of cooked meat products to detect adulteration or fraudulent substitutions is a problem for the food
authorities (Meyer ef af,, 1994). For this purpose, numerous analytical methods have been developed for meat |
species identification based on protein analysis; electrophoretic, chmmamgrapl_\ic :1}1(.1 inunnnulug,ical t;chniques ‘
(Patterson and Jones, 1990; Zexifi ¢t al 1992). Although most of these methods identified the species origin of raw
meats, they were less sensitive when the meat had been thermally processed, because the temperatures during the heat |
treatment destroyed the species-specific proteins or the epitopes (Calvo et al., 2001). Advances in DNA technology
have led to rapid development |.'I|'il|lcl'ili\ﬁ\-'ll: approaches for species identification studies. Advantages of DNA analysis
compared 1o protein analysis include stability at higher temperature, presence in all types of tissue and greater variation
in genelic code (Wolf e

species
control

al.. 1999). DNA methods have commonly been based on PCR analysis of species-specific
mitochondrial DNA (mt-DNA) sequences. The superiority of mitochondrial based DNA analysis derives from the fact
that each cell contains several copies of mt-DNA and have improved the possibility of amplifying terplate molecules
of adequate size among the DNA fragments brought about by heat denaturation (Montiel-Sosa et al., 2000). Also there
is a relatively high mutation rate compared to nuclear genes Lo allow the differentiation between the closely-related
species (Brodman ef al., 2001). PCR based methods exhibit high specifity, sensitivity, rapidity and suitability for
complex identification. This study evaluated a method for species identification of horse and donkey meat in heat-
processed meal by species-specific PCR of mt-DNA.

Materials and Methods
Preparation of Meat Samples: Bovine, ovine, swine, horse and donkey muscle tissues were used. A mixture of cach

specic was prepared from raw minced beef or sheep meats by adding donkey and horse meal al 5 different levels (0.0,
0.1, 0.5, 1.0 and 5.0%). Meat mixtures were subjected to heating for 30 min at 100°C and 120 C.

DNA extraction: DNA was extracted following the method of DeSalle er al. (1993) and Kesmen (2005).

Oligonucleotide Primers: Two seis of oligonucleotide primers were designed to amplify specific regions for the horse
and donkey mi-DNA sequences. The first set amplifies a specific fragment of 153 bp which is part of the horse
mitochondrial genome (ATPase8- ATPase6) using 5" .CTATCCGACACACCCAGAAGTAAAG-3" as forward primer
and 53'-GATGCTGGGAAATATGATGATCAGA-3" as reverse primer. The second set detects a donkey species-specific
amplicon of 145 bp from the donkey mitochondrial genome (NADH dehydrogenase subunit 2) using 5°-
CATCCTACTAACTATAGCCGTGCTA-3’ as forward pirmer and 5’-CAGTGTTGGGTT GTACACTAAGATG-3’ as
reverse primer.

PCR Amplification Specific Fragment: The PCR amplification reaction was performed in a total volume of 50 pl
(Kesmen, 2005), The products of PCR amplification were analyzed by electrophoresis through a 2% agarose gel.

PCR Specificity and Sensitivity Test: 100ng/pl of bovine, ovine, horse and donkey genomic DNA and a negative control
without DNA were used in PCR respectively, to evaluate the specificity of primers used in the study. Also serial 1:10
dilutions of raw horse and donkey DNA were made to 0.01 ng/ul. Each dilution was added separately to the reaction
mixtures for the sensitivity test of the PCR assay.

Result and Discussion

The PCR results demonstrated that the specific primers for horse and donkey designed in this study hybridize on the
species-specific DNA sequences of each specie and yield 153 and 145 bp fragments respectively in 0.01 ng DNA levels
without any cross-reaction between the other species studied (Figure 1 and 2). Although detection of horse and donkey
meat was successful in all mixtures heated at 100°C for 30min, regardless whether the product was prepared from beef
or sheep (Figure 3). However, the same samples heated at 120°C for 30min could not be detected at the substitution
level of 0.1% (Figure 4).

Conclusion

The use of a PCR method is shown to be a reliable, highly specific and sensitive method for the detection of horse and
dpnkey meat in heat processed meat products. PCR assay was able to amplify DNA from the cooked and autoclaved meat
since the heat treatment could not serionsly destroy the DNA. Nevertheless, in autoclaved meat, DNA samples degrade to
small fragments, averaging 300 bp (Meyer et al., 1994). Therefore the PCR system developed in this research, targeting an
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even shorter DNA fragments (153 and 145 bp), could be used succesfully in the analysis of highly degraded DNA. These
results confirm the appropriateness of mt-DNA for meat species detection containing high number of copies per cell. Also
the m-DNA accepts the mutations fast enough to allow differentiation between closely related species. Particularly mt.
DNA sequence encoding for subunit 8 and subunit 6 of ATP synthase complex was chosen as a target sequence to desigp
horse specific primer. Such region was preferred to other mt-DNA coding sequences because both ATPase-8 and ATPase.
6 exhibit a relatively high degree of variation among the vertebrates (Tartaglia et al., 1998). Although phylogenetically
close animal species are studied, identifications appear to be highly species-specific. It is a simple and reliable method fo
meat species identification that can be adapted to many differentiation problems.

M 123456 7 891011 M M 1 23456 7 891011 M

145bp

Figure 1: The result of PCR specificity and sensitivity ~ Figure 2: The result of PCR specificity and sensitivity test for
test for the specific horse primers.M: Marker; 1: 100ng  the specific donkey primers, M: Marker; [: 100ng donkey; 2.
horse; 2: 10ng horse; 3: 1 ng horse; 4: 0.1 ng horse; 5 10ng donkey; 3: | ng donkey; 4: 0.1 ng donkey; 5: 0.01 ng
0.01 ng horse; 6: donkey; 7: pig; 8ibeef; 9: lamb;  donkey: 6:horse; 7: pig; 8:beef; 9: lamb; 10:Negative control;
10:Negative control; 11: Positive control . 11: Positive control.

M1 2 3 4 5 6 7

M1 2 3 4 5 6 7

145 bp 5,

Figure 3: Electrophoretic gel of horse-beef mixtures Figure 4: Electrophoretic gel of donkey-beef mixtures heated
heated at 100 “C for 30 min. M: Marker; 1: horse %5 + at 120°C for 30 min. M: Marker; 1: donkey %5 + beef 95%; 2:
beef 95%; 2: horse %1 + beef 99%; 3: horse %0.5 + donkey %1 + beef 99%; 3: donkey %0.5 + beef 99.5%: 4
beef 99.5%; 4: hotse %0.1 + beef 99.9%; S:beef 100%; donkey %0.1 + beef 99.9%; 5: beef 100%: 6 Positive control:
6: Positive control; 7: Negative control. 7: Negative control.
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