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ABSTRACT

This study was deal with the development of breed-specific DNA marker which is able to
identify Hanwoo and European cattle breeds(Non-Hanwoo) meat. Genetic differentiation between
Korean cattle(Hanwoo) and European cattle breeds was examined by Random Amplified
Polymorphic DNA(RAPD) analysis. The RAPD patterns were identical among Non-Hanwoo, such
as Holstein, Hereford, Aberdeen Angus, Brown Swiss, Limousin or Simmental, but the above
pattern was different from that of Hanwoo. All bands detected in the Hanwoo samples were
observed in Non-Hanwoo cattle samples, but one of the common bands found in samples was
not detected in the Hanwoo samples. The band(1.4kb) may be useful as a marker for identifying
a meat of Hanwoo from imported cattle meat. Actually, the detection of the DNA marker was
tested by DNA analysis with 929 samples which were prepared from bloods of 673 Hanwoo
cattles and 141 Holstein cattles, from 115 imported cattle meats. The DNA marker was absent in
644 of 673 Hanwoo cattles (96%) but present in 245 of 256 Non-Hanwoo cattles (95%). These

results show that the DNA marker is effective to characterize Hanwoo and Non-Hanwoo meat by
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its detection. This DNA marker, however, was not useful in detecting unwanted crossbreeding

between two cattle breeds, because the band pattern in hybrid cattle shows one of two band

patterns in Hanwoo and Non-Hanwoo.
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2. AIE DNA %

dalst 7712 FH9 Al DNA 22 Blin
3} Scafford(1976) Wl F3skod AA ATt A
HE AL 1300gA 1587 FAlste] EEe
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Table 1. Hanwoo samples collected from

various province and sources in Korea

Sample sources and No. of samples
provincial distribution (Heads)
National Institute of 20
Animal Tech.(Soowon)

Koryungi experimental 156
station(Koryungi)

Hanwoo improvement 191
station(Seosan)

Kyungkido 94
Chungcheongbukdo 55
Chungcheongnamdo 33
Jeonlabukdo 64
Jeonlanamdo 48
Kyungsangbukdo 22
Kyungsangnamdo 92
Kangwondo 3
Total 788

3. $WEE primerd] A

Oligonucleotides DNA 343 7] ( Applied Biosystems,
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100mM Tris-HCl (pH 8.3), 50mM KCl, 1.5mM
0.001% gelatin, 100uM 29 dATP, dCTP,
dGTP9} dTTP, 0.2uM primer, &8 FE< A
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Fig. 1. Comparison of RAPD patterns between
Hanwoo and Holstein cattle
M, DNA size marker: lane 1, Hanwoo

samples, lane 2, Holstein samples
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Table 2. The detection of breed-specific DNA markers in Hanwoo by the RAPD method

Number of Cattle detected Marker band Identification
samples(Heads) band Detected Non-detected ratio(%)
700 673 29 644 RB.7
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Table 3. Detection of breed-specific DNA marker in European cattle breeds by the RAPD

method
Breeds Samples Marker band Identification ratio
(Heads) Detected Non-detected (Detected %)
Holstein 141 133 3 A
Hereford 5 5 - 100
Aberdeen Angus 5 5 - 100
Charolais 20 16 4 80
Limousin 2 2 - 100
Simmental 2 2 - 100
Brown Swiss 2 2 - 100
Total 177 165 12 %
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1 A3 (Fig. 2 2 Table 4), = 11570 ANEE
BAF A3 97%9 sgsts 11270 A B E
FAFAA7E AEEHAL, dHA 37 A5 =

.
AZHA FRe Uﬂ L}ﬂ-ﬂﬂ ENL 9 ;(45];(] oro}

M HW

Hr M

.. = » [ -
P . - r

Fig. 2.

Comparison of RAPD patterns among
Hanwoo, Holstein cattles and imported
meat

M, 1kb ladder: HW, Hanwoo: HT,
Holstein: IM, Imported Meats
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Table 4. The detection of breed-specific DNA marker in imported at by the RAPD

Sample No. Marker band Identification ratio
0,
(Heads) Detected Non-detected (%)
115 112 3 97

Table 5. The detection of breed-specific DNA markers in Hanwoo variant and hybrid by

the RAPD
Breeds Sample No. Marker band Identification ratio
( heads) Detected Non-detected (Non-detected %)
Chikso* 10 6 4 40
Kyogapwoos 23 5 18 73
Total 33 11 22 59

%

. a kind of Hanwoo variant, . a crossbreed between Hanwoo and Charolais

5. 8% WolE 3 ZASY wd FA

Feel e g o $59 LAY
ARJol AFATG AoATAN AAHY,
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Fig. 3. RAPD patterns in hybrid cattle /«] 1% gk wabd osf ArRy e wEE
samples NEE A7 ASET Qe FaATN 536
M, 1kb ladder: HW, Hanwoo: HT, o FAFAA BAE ATk
Holstein: HD, Hybrid cattle 1 A (Fig. 3, Table 5), AAF /MAF 23500
(Hanwoo x Charolais) A 18%(78%) 7} 3 E S Holn, 5%(22%)
7 Aok aﬂm rqv ATk L P o)
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Fig. 4. The ratio on the detection of breed- . =
specific DNA marker among various :
cattle breeds -
HW : Hanwoo, HT : Holstein,

IC : Imported cattle

CB : Crossbreed(Hanwoo x Charolais), V. 5 2
CS ¢ Chikso, a kind of Hanwoo variant
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