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ABSTRACT - Beef traceability systems help prevent the distribution of Hanwoo (Korean native cattle) meat as
imported beef. In particular, assigning a traceability number to each cattle can provide all information regarding the pur-
chased Hanwoo meat to the consumers. In the present study, a DNA identity test was conducted on 344 samples of Hanwoo
meat from large livestock product stores in Seoul between 2021 and 2022 to determine the authenticity of important label
information, such as the traceability number. Traceability number mismatch was confirmed in 45 cases (13.1%). The mis-
match rate decreased to 11.3% in 2022 from 14.7% in 2021, and the mismatch rate was higher in the northern region
(16.9%) than in the southern region (10.2%). In addition, of the six brands, B and D showed satisfactory traceability system
management, whereas E and A showed poor traceability system management, with significant differences (P<0.001). The
actual traceability number confirmation rate was only 53.9% among the mismatch samples. However, examination of the
authenticity of label information of the samples within the identified range revealed false marking in the order of the trace-
ability number (13.1%), sex (2.9%), slaughterhouse name (2.2%), and grade (1.6%); no false marking of breed (Hanwoo)
was noted. To prevent the distribution of erroneously marked livestock products, the authenticity of label information must
be determined promptly. Therefore, a legal basis must be established mandating the filling of a daily work sheet, including
the traceability number of beef, in partial meat subdivisions. Our findings can be used as reference data to guide the man-
agement direction of traceability systems for ensuring transparency in the distribution of livestock products.
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1) DNA % ¥ ¥%= 3%

A Z A genomic DNA FZ&2 TANBead Nucleic Acid
Extractor (SLA-D14800, Taiwan Advanced Nanotech)E ©]
g3to] AN, F5F DNAE NanoPhotometer (N120,
Implen, Munchen, Germany)E ©]-8-3}] 260:280 nmol|l 4] 7
2l 5 HE Fw7} 50-100 ng/ul7t HE2 345

2) Multiplex PCR

Template DNA 1 puLe} ZA1gF PCR ¥ 14 uLE &
3F3ted 96-Well Thermal Cycler (VeritiPro, ThermoFisher
Scientific)Z touch down PCR & 33515 th. PCR
cycle 95°Col A 15:&%}F pre-denaturations A A3 $-
94°Col| Al 6027} denaturation, 58°ColA41 90%7} annealing,
72°CollA] 607t elongations 9 cycle WHE-3}3L, 94°Co A
6037} denaturation, 57°ColA4] 90%7} annealing, 72°CollA]
6027} elongation2 5 cycle REHE-31512.H, 94°ColA] 60%
7} denaturation, 56°COlA] 90%7} annealing, 72°Cl|l*] 60
%27} elongatione 25 cycle REE-3F 3 65°CollA] 3047F
extensions A3 8CoA FE3FAT)

3) DNA tyfdAE £4 9 3=

PCR products®l] Hi-Di formamide (ThermoFisher Scientific)
9} Genescan-500 LIZ size standard (ThermoFisher Scientific)
£ 27 1 pL:10 pl:0.3 pLe] Hl&= E§3te] 90°CollA] 3%
ZF denaturation*]7] ¥ Genetic Analyzer (3500xL, ThermoFisher
Scientific)®] Data Collection software (Version 3.3, ThermoFisher
Scientific)S ©]-&3lo] DNAS #4313 th 4 0] &
GeneMapper software (Version 6.0, ThermoFisher Scientific)E
o] g3te] ofd®r T AT g olE MS -2l (microsatellites
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& TR,
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DNA 297 A8 3 A4 o5 34 28 247
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Table 1. Results of bovine microsatellite marker set and expected
size range (in base pairs)

Locus Chromosome No.  Dye label Size range (bp)
TGLA227 18 FAM 76-117
BM2113 2 FAM 123-157
TGLAS3 16 FAM 157-196
ETHI10 5 FAM 205-230
SPS115 15 FAM 240-272
TGLA126 20 VIC 117-137
TGLA122 21 VIC 137-196
INRA23 3 VIC 195-225
ETH3 19 NED 105-139
ETH225 9 NED 141-165
BM1824 1 NED 176-205
BOV_ X X PET 116-122
BOV Y Y PET 242-247

&l AFMC) £43F TP (HW-SNP) 245 A

3 E PCR cycle2 95°ColA] 1587t pre-denaturation

AASE § 95°CeA] 2037t denaturation, 64°ColA] 303

=

7t annealing, 72°Coll4] 50%7} elongations 30 cycle %l
PRI, 72°Col A 3E7F extensione X 10°ColA =
E3l9 . PCR products= 7] %9 57X (E-Gel Power
Snap, ThermoFisher Scientific)E ©]-&3] 22 MC) 4
oA A, F-FHW-SNP) E4olA F+dL ¢
SR FHFE WS

i

HEN
2 Bal=d Ay xpole] {olid 75S 218 IBM SPSS
Statistics 24 (SPSS Inc., Armonk, NY, USA)E o|&-3}o] 5%
9] 459 chi-square test 525 Fisher’s exact testS 2
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Results and Discussion
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1) d=d

2021 14.7%(27/184), 20223 11.3%(18/160)= L}EF::
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Fig. 1. Examples of multiplex-PCR and size fractionation using 11 MS markers and 2 sexing markers in beef.

Table 2. Results of DNA identity test in Hanwoo meat samples

Year No. of samples  No. of DNA mismatch (%)

2021 184 27 (14.7)

2022 160 18 (11.3)

Total 344 45 (13.1)
PO, 2 B 10% o] BYAES Hof o]gig
MAe 9% Hopdae] N&HQ) A Epdo] g e,
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MeAds M d9og EFst A EH(Table 3),
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Table 3. Results of DNA identity test in Hanwoo meat samples according to sample collection areas

Year No. of cases

Collection areas

Southeast area" Southwest area” Northeast area” Northwest area?
Sample 48 56 50 30
2021 Traceability number 5(104) 8 (14.3) 9 (18.0) 5(16.7)
mismatch (%) ’ ’ ’ '
Sample 40 52 40 28
2022 Traceability number
mismatch (%) 4 (10.0) 3(5.8) 4 (10.0) 7 (25.0)
Sample 88 108 90 58
Total Traceability number
mismateh (%) 9(10.2) 11 (10.2) 13 (14.4) 12 (20.7)
Y Southeast area: Gangnam, Gangdong, Seocho, Songpa.
2 Southwest area: Gangseo, Gwanak, Guro, Geumcheon, Dongjak, Yangcheon, Yeongdeungpo.
» Northeast area: Gangbuk, Gwangjin, Nowon, Dobong, Dongdaemun, Seongdong, Seongbuk, Jungnang.
“ Northwest area: Mapo, Seodeamun, Yongsan, Eunpyeong, Jongro, Junggu.
Table 4. Results of DNA identity test in Hanwoo meat samples according to sample collection store brands
Store brands
Year No. of cases
A B C D E F etc.
Sample 46 56 18 42 6 12 4
2021 Traceability number
mismacth (%) 12 (26.1) 3(5.4) 3 (16.7) 2 (4.8) 5(83.3) 2 (16.7) 0
Sample 44 52 12 38 4 10 -
2022 Traceability number ) (27.3) 1(2.0) 1(83) 2(5.3) 1(25) 1(10.0) -
mismacth (%) ’ ’ ’ ’ ’
Sample 90 108 30 80 10 22 4
Total ili
Traceability number /¢ 7y 4 3.7y 4(13.3 4 (5.0 6 (60.0) 3 (13.6) 0

mismacth (%)

ab,c,d : Significant statistical differences (P<0.001).
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Table 5. Results of authenticity discrimination of the labeled traceablilty information in Hanwoo meats samples

Traceability information

No. of cases
Traceability number Breed Grade Slaughterhouse name Sex"
Sample 344 344 320 320 344
False marking (%) 45 (13.1) 0(0.0) 5(1.6) 7(2.2) 10 (2.9)
! Sex is not mandatory labeling items.
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