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Differentiation of Bos grunniens, Bos Taurus, and Bubalus
from meat products mixture based on mitochondrion 125
rRNA gene
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Abstract: Mitochondrial DNA sequence is highly conserved within species. Gene 12S rRNA is able to endure degeneration
and high temperature, which allows identification of feedstuff, fresh meat, processed meat, and traceability. In the present
study, three unique restriction sites were detected in the fragments of mitochondrial 12S rRNA gene regions amplified with
universal primer, which were able to distinguish Bos grunniens, Bos. taurus, and Bubalus in fresh meat and processed meat
mixture. The fragment of yak was digested to 134 bp and 318 bp, scalper 134 bp and 318 bp, and buffalo 86 bp and 367 bp.
The specific locus and digestion were verified by sequencing analysis. There was no difference between PCR amplification
products from various treatments at different temperatures (i.e., 100 , 120 , 140 , 160 ,and 180 ). However, the sig-

nal was weak at 120 and above. This method is simple, fast and cheap in identification of fresh meat and processed meat.
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Table 1 The specific site and restriction endonucleases of
Bos grunniens, Bos taurus and Bubalus in 12S rRNA gene
fragment

Breed Site Restriction
endonuclease
Bos grunniens
CCTNN NNNAGG EcoN
Bos taurus
CC GG Hpa
Bubalus
N> A C G T U j<e 2o

Notes: The letter “N” delegate A, C, G, T or U; The sign “ ”
represents the restriction enzyme site.

lg
50 (PBS: 136
mmol/L NaCl, 1.4 mmol/L KH,PO,, 8.09 mmol/L
Na,HPO,4-12H,0, 2.6 mmol/L KCI, pH 7.2)

1.2.3 AEM DNA 6932 IR A 46 & N T

DNA K
DNA
W Chelex
ob , OD540/OD>gy DNA
1.2.4 PCR ¥ 3%

PCR 10 pL , (10 pmol/
pL)  0.15 pL, Mastermix 2.5 plL, (ddH,0)1.7
pL, DNA (0.3~6 pg/uL) 0.5 uL.  PCR
94 S5min; 94 40s,60 50s,72  60s, 35

; 72 8 min, 4 1%
PCR ,
1.2.5 12S rRNA PCR = #8547
12S rRNA PCR TaKaRa DNA
Fragment Purification Kit Ver.2.0
7 uL BspH EcoN Hpa
0.5 puL, NE buffer4 2.5 uL, 37 3h
1% )
1.2.6 75k
12S rRNA (

) ,
1.2.7 RBJEHE
lg DNA

(PBS) 10 ,
1%, 0.1%, 0.01%, 0.001%
12S rRNA ,
12S tRNA
DNA
2
2.1 PCR
2.1.1 HMIEARAE 18SDNA L 12S rRNA A A 4
By
1 18S rDNA 137 bp
1, DNA ,
12S tRNA 2
12S rRNA 453 bp( 452 bp)
( 2 ,
bp
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M: DNA ;1 ;28 ;3 ;4
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Fig. 1 PCR amplification of 18S rDNA

M: DNA marker ; 1: Bos grunniens; 2: Bos taurus; 3: Bubalus; 4:

Processded meat; 5: Ternary mixture of fresh meat; 6: Ternary
mixture of processed meat.
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Fig. 2 PCR amplification of 12S rRNA

M: DNA marker ; 1: Bos grunniens; 2: Bos taurus; 3: Bubalus; 4:

Processed meat; 5: Ternary mixture of fresh meat; 6: Ternary mix-
ture of processed meat.



8 : 12S rRNA

1011

2.1.2 mITAEMAY LR

1 2 18SrDNA  12S rRNA
( 3): 12S rRNA
18S rDNA 120 128
rRNA , 160
12S rRNA , , 188
rRNA , 180
18S rDNA 12S rRNA
, 180 ,
, 12S rRNA
160
bp M 1 2 3 4 5 6 7 8 9 10

600
500
400
300
200
100

3 AREIBEAIET 18S rDNA F1 12S rRNA ¥ 18 K B

Ik E

M: DNA ;105 100 120 140 160
180 18S rDNA ; 6~10: 100 120

140 160 180 12S rRNA

Fig. 3 PCR amplification of 18S rDNA and 12S rRNA from
the meat treated at different temperatures
M: DNA marker ; 1-5: 18S rDNA-PCR products from the meat

processed at 100,120 ,140 ,160 ,and 180 ;6-10: 12S rRNA
PCR products from the meat processed at 100 , 120 , 140 ,160 ,
and 180
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Fig. 4 12S rRNA PCR amplification products digested

with BspH I, EcoN I , and Hpall

M: DNA marker ; 1: Restriction fragment of Bubalus; 2: Restric-

tion fragment of Bos taurus; 3: Restriction fragment of Bos grun-
niens; 4: Enzyme section breaks of ternary mixture.

2.2
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Table 2 Restriction pattern of mitochondrial 12S rRNA
gene for Bos grunniens, Bos Taurus and Bubalus

esnpzeycr;eess gruaﬁ?ens Bos taurus Bubalus
BspH 203 bp+250 bp - -

EcoN - 134 bp+318 bp -

Hpa _ - 86 bp+367 bp

bp

600
500
400
300
200

100

B 5 REEWMNER
M: DNA ; 1~4: DNA 1% 0.1%
0.01% 0.001% 12S rRNA 3 5~8 DNA

1% 0.1% 0.01% 0.001% 12S rRNA
Fig. 5 The result of sensibility detection
M: DNA marker ; 1-4: 12S rRNA PCR products form DNA
processed at 1%, 0.1%, 0.01%, and 0.001%; 5—8: Enzyme section
breaks of 12S rRNA-PCR products form DNA processed at 1%,
0.1%, 0.01%, and 0.001%.
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Table 3 The sequence result of the yak, scalper, and buffalo of 12S rRNA and specific site
12S rRNA
Breed Sequence of 12S rRNA Locus
GACCCAAACTGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAGATAATTACATAAA
CAAAATTATTTGCCAGAGTACTACCAGCAACAGCTTAAAACTCAAAGGACTTGGCGGTGC
TTTATATCCCTCTAGAGGAGCCTGTTCTGTAATCGATAAACCCCGATAAACCTCACCAGTTC
(453 bp) TTGCTAATACAGTCTATATACCGCCATCTTCAGCAAACCCTAAAAAGGAAAAAAAGTAAGC T CATGA
Bos grunniens ACAATCATGATACATAAAAACGTTAGGTCAAGGTGTAACCTATGAAATGGAAAGAAATGG
GCTACATTCTCTACACTAAGAGAATCAATGCACGAAAGTTATTATGAAATTAGTAACCAAA
GGAGGATTTAGCAGTAAACTAAGAGTAGAGTGCTTAGTTGAATTAGGCCATGAAGCACGC
ACACACCGCCCGTCACCCTCCTCAAATA
GACCCAAACTGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAGATAATTACATAAA
CAAAATTATTCGCCAGAGTACTACTAGCAACAGCTTAAAACTCAAAGGACTTGGCGGTGC
TTTATATCCTTCTAGAGGAGCCTGTTCTATAATCGATAAACCCCGATAAACCTCACCAATTC
(452 bp) TTGCTAATACAGTCTATATACCGCCATCTTCAGCAAACCCTAAAAAGGAAAAAAAGTAAGC CCTTC
Bos taurus GTAATTATGATACATAAAAACGTTAGGTCAAGGTGTAACCTATGAAATGGGAAGAAATGGG  TAGAGG
CTACATTCTCTACACCAAGAGAATCAAGCACGAAAGTTATTATGAAACCAATAACCAAAG
GAGGATTTAGCAGTAAACTAAGAATAGAGTGCTTAGTTGAATTAGGCCATGAAGCACGCA
CACACCGCCCGTCACCCTCCTCAAATA
GACCCAAACTGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTATATTAAC
AAAATTATTCGCCAGAGTACTACCGGCAATAGCCTAAAACTCAAAGGACTTGGCGGTGCT
TTATATCCCCCTAGAGGAGCCTGTTCTATAATCGATAAACCCCGATAGACCTCACCAATTCT
(453 bp) TGCTAATGCAGTCTATATACCGCCATCTTCAGCAAACCCTAAAAAGGTACAAAAGTAAGCG cC GG

CAATCACAATGCATAAAAACGTTAGGTCAAGGTGTAACCTATGAAATGGGAAGAAATGGG
CTACATTTTCTACACCAAGAATACCCAACACGAAAGTTATTATGAAAGTTAATAACCAAAG
GAGGATTTAGCAGTAAACTAAGAATAGAGTGCTTAGTTGAACTAGGCCATGAAGCACGCA
CACACCGCCCGTCACCCTCCTCAAGTA

Bubalus

Note: “ ” represents locus.
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