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ABSTRACT

Traceability is an important issue in the
meat industry, since it can be used to track and
trace back to the product during all stages of
production, as a quality assurance in products.
However, current traceability methods are limited.
This article presents the approach of using genetic
traceability to identify animals and meat products
through DNA analysis. The advantages of using
DNA analysis include: the specificity and,
inalterability of DNA, the present of DNA in every
cell, high-temperature resistance of DNA, and the
variations among animal species. DNA analysis can
be used to trace in three approaches: 1) Identify
animal species substitution and adulteration in meat
and meat product. By using mitochondrial DNA such
as cytochrome b, cytochrome oxidase | gene and D-
loop and designing the universal primer with the use
of real time PCR technique to be a rapid and
sensitive method to detect meat substitution and
adulteration. 2) ldentify animal breed in order to
certify animals and animal products. Coat color gene

and Microsatellite DNA are often used, since they
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can help discriminate between purebred and
crossbred or synthesis breed. 3) Identify individual
animal. Microsatellite DNA and Single Nucleotide
Polymorphisms are used. Therefore, molecular
genetic is an efficient method for the traceability of
meat and meat products, in order to enhance the
monitoring of production and giving consumers
confidence in products.
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RFLP), random amplified polymorphic DNA (RAPD)
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Table 1 Mitochondrial DNA for use genetic traceability in animal and animal product.

Genes Techniques Species Samples LOD” References
12S rRNA  multiplex-PCR yak and cattle meat 0.1 ng (0.1%)  Yin et al., 2009
Cytb SNP cattle and water buffalo  meat 0.01pg (0.1%) Gupta et al. , 2011
mtDNA specific real-time cattle, pig, lamb, chicken, meat 0.03-0.80 pg Lopez-Andreo et al.,
PCR (Tagman) turkey, and ostrich 2005
mtDNA specific- PCR pig, horse, cat, or dog meat 0.25ng (0.1%) Lhak and Arslan, 2007
cattle, sheep, and goat
meat
Cytb multiplex-PCR cattle, pig, chicken, meat 0.1%. Matasunaga et al.,
sheep, goat and horse 1999
Cythb melting curve cattle, pig, horse, and meat 0.4-0.04 pg Lopez-Andreo et al.,
analysis wallaroo 2006
COl PCR-RFLP cow, chicken, turkey, meat - Haider et al., 2012
(Hpall) sheep, pig, buffalo,
camel and donkey
mtDNA specific PCR horse, donkey and pig product (0.1%) ng Kesmen et al., 2007
D-loop PCR-RFLP cattle, buffalo, sheep, product 1% Mane et al., 2012
goat, pig, duck, guinea
fowl, turkey and quail
Cytb PCR-RFLP chicken, pig, cattle product 0.25 mg Ong et al., 2007
D-loop species-specific cattle product 1% Mane et al., 2009
PCR
12S and high resolution buffalo and mammals product 0.1%. Sakaridis et al., 2013
18SrRNA  melting (HRM)

"LoD= Limit of detection
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