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ABSTRACT

The objective of this study was to develop a rapid and reliable method for the sex determination of beef using the PCR
(polymerase chain reaction) technique. We have used two bovine sex determining genes, SRY and ZFY, on the Y-chromo-
some to identify the sex of Hanwoo and Holstein beef. We attempted to amplify 1,348 bp and 979 bp fragments from male
and female genomic DNA corresponding to the SRY and ZFY genes, respectively, using male specific primers. The ampli-
fied PCR products were separated by electrophoresis in a 1.5% agarose gel to detect a male specific DNA band. When DNA
from male beef was amplified with primers specific for the SRY gene, a DNA band of 1,348 bp was present in all of the
male samples, but absent from all of the female samples. Also, when DNA from male beef was amplified with primers spe-
cific for the ZFY gene, a DNA band of 979 bp was observed in all of the male samples, but absent from all female samples.
In conclusion, the bovine SRY and ZFY genes are typically found only in male beef. For the practical application of this
method for the sexing of commercial beef at the processing and marketing stages after slaughter, a total of 350 beef samples
collected randomly from local markets were analyzed for sex determination. The proportions of male and female samples
were 252 (72%) and 98 (28%), respectively. Therefore, the SRY and ZFY genes, which are specific for the Y-chromosome,
may be useful sex-diagnostic DNA markers to distinguish male meat from female meat.
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Table 1. Primer sequences for PCR amplification of male-specific genes in bovine Y-chromosome

Male specific gene

Primer sequence (5' to 3)

Annealing (°C) Fragment size (bp)

SRY-sense 26404: ACAGAGACTACTAGCCATACAC
SRY-antisense 26414: CAATTTTTCTACTTTAGCCTAAT

SRY

58 1,348

ZFY-sense 8761: GGTGAGGGCACATGAGITC
ZFY-antisense 8764: TCTGCAGGTGGTTGTGTAA

ZFY

58 979
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Fig. 1. Physical maps of human Y-chromosome partial DNA sequence (GenBank accession no. NT-011896) and two PCR ampli-
cons (BTASRYDS1 and BTAZFYDS1). Coding sequence, untranslated regions and intron are represented by black arrows,
white arrows and thin rectangles respectively. The diagonal lines on the human intergenic region indicate places in the physical
map that are not to scale. Dashed lines indicate homology of the human Y-chromosome with bovine DNA amplification prod-

ucts(Clawson ef al., 2004).
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Fig. 2. Agarose gel electrophoresis of PCR products of SRY
gene from Hanwoo and Holstein beef. M: 1 kb DNA
size marker.
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Fig. 3. Agarose gel electrophoresis of PCR products of ZFY
gene from Hanwoo and Holstein beef. M: 1 kb DNA
size marker.
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Fig. 4. Results of sex identification of commercial beef using male-specific SRY gene. M: 1 kb DNA size marker.
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