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|dentification of molecular biology to identify
three kinds of animal flesh
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Abstract; [Objective] This article aims to establish an effective,rapid and accurate method to identify

animal-derived food. [Method) CO I mtDNA sequences from pork, mutton and beef were amplified by the

polymerase chain reaction (PCR) technique. The PCR products was cleaved by Hinf ] restriction enzymes.
[Result] The study resulted in 40,411 and 449 bp (pork) ;144,376 and 381 bp (mutton) ;46,377 and 479

bp (beef) fragments. A diversity was demonstrated in pork,beef and mutton. Multiple Sequence Alignment

result shows that nucleotide difference between swines, ovis aries and bovine’s CO I gene is 19. 0% to

25. 9% snucleotide difference within species is only 0. 1% to 1. 6%. [Conclusion) The result shows that

pork,mutton and beef can be identified by using PCR-RFLP analysis of the CO ] gene in animal f{lesh.
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1.3.1 #.4.F DNA e9 R $il5 & vl 2
WPyl 20 DNA, 33 B0 HE 5 BORE 20~25 mg.,

1.3.2 CO1 % B PCR 373 PCR ¥ 1 Jz 1 14
FA 25 pL, Hrh DNA BN 2 L, 0F ] AR ] 5149
# 1 pL,PCRMix 12. 5 pL, fil ddH,O = 25 pL,
PCR Jg W £ R .94 CHIAEME 5 min, 94 CAEE 30
s,55 CiRk 30 s,72 CHEH 90 s, 34 NMEI s e 5 4E
fifl 8 min, ¥ HE WL 20 g/ L B W e I L vk O )
[ E == ey B R s L RN

1.3.3 COI XRRBegml 52550 54 WP 4R %
F|FH Primer Primer 5. 0 #K{F 347 Hinf T BE VI 55
SAT . 2% GenBank WGRIYHE 43 CO T B
J¥ %1 ( AF486874, AY308069, AF010406), F| A
DNASTART. 1 ¥ {F 47 2 87 51 He X e & 88 kA
B 4 A

1.3.4 COT1 %Wt PCR-RFLP 4 # ) [ i
K& N 25 uL.Hinf | 1.5 pL.10 X Buffer 3 uL,
alifb i) PCR ¥4 A BL 10 pL. i ddH, O % 25 L.
RAEET 37 CARBH i, 2 20 g/L Bifig b 5
Ji L Pk 3R B RFLP 18138 .
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COT #EH PCR ¥ 1 s F0 il 7
AL Y 1S 1 DNA K 5 900 ~ 902 bp,
B4 mtDNA CO T 5L B 14 7= Wy 4 B g s
YRR UE 52, 7 81 K 294 900 bp(Fl 1),
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Fig. 1

PCR products of CO | gene by agarose electrophoresis

M. Marker D1.2000;1—5. Beef; 6 —10. Mutton; 11—15. Pork
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Fig. 2 DNA chromatogram of swine
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Table 1 Nucleotide difference between swine, bovine and ovis aries mtDNA CO [ sequences %

=T 1 2 3 4 5 6 7 8 9
1 99. 3 79.4 80. 7 85.2 85.2 85.4 78.6 69.5
2 0.7 78.9 80. 3 84. 8 84. 8 92.4 78.5 69. 3
3 25.3 25.9 98.7 81.6 81.6 71.6 74.8 92.5
4 23.8 24.3 1.2 82.8 82.8 73.3 76.0 93.8
5 19.0 19.5 20. 6 19.3 100. 0 77.2 92.8 76. 2
6 19.0 19.5 20. 6 19.3 0 77.2 92.8 76. 2
7 1.4 1.6 25.7 24,2 20. 0 20.0 77.8 75.0
8 20. 2 20.4 21.4 20.1 0.9 0.9 21.0 80.0
9 24.9 25.5 1.4 0.1 19.2 19.2 25.3 19.3

7 1.4 (AY308069) ,2. £ (EUL77817) , 7. ARBFFE 4 B il 3. 2 (AF010406) ,4. 2 (AY858379) ,9. AHF 55 £ 4E i 5 5. #% (AF486874) ,6. 4%
(AY334492) , 8. AW TR Gl s A7 L3843 o Bl e A [R) BE 70 9 43 oo Bl 0 2 55 38

Note: 1. Bovine(AY308069),2. Bovine(EU177817) ,7. Bovine (sample) ; 3. Ovis aries(AF010406) , 4. Ovis aries(AY858379),9. Ovis aries

(sample) ;5. Swine( AF486874) ,6. Swine(AY334492) , 8. Swine (sample) ; The upper right portion is percent identity, the left-down

part is divergence.
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Fig. 3 Phylogenetic tree based on swine, bovine and ovis aries mtDNA CO | sequences
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Y6 T B F 5] 377 F1 856 bp kb, %45 F W %t
TR R 3 AR COT B H i A B = - IR
Wil Y EE Hinf 1T WEGYIA S0 AN 22 5.

Primer Primer 5. 0 #4530 Wr 45 R B~ 58 . F .
3R COT SEW % Hinl 1 WY 5 #0748
15 3 BL I i B BE 43 i R 40,411,449 bp;
2401k 144,376,381 bps 2R 43 Rh 1 46,377,479
bp.

BLE 3 AR COT BHM Hinl 1 1Y)
R ULE 4, B AP UL EEYI45 R 5 Primer Prim-
er 5.0 B Br 4 B — 30, K2R 40 bp FI4R 1
46 bp BT RS s £ 10 144 bp F BeA B s .
H 376 5 381 bp F BEAR /NI . Ik 38 2o Byt B B e
JE LK X 43 PR B Ry 1 AN 2R .

1 2 3 M

2000 bp

1000 bp
750 bp

500 bp

250 bp

100 bp

Kl 4 5 .F.4 COT R M PCR-RFLP 43 #t
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Fig.4 PCR-RFLP analysis of swine,ovis aries and
bovine’s CO ] gene
M. Marker DI.2000; 1. Swine; 2. Ovis aries; 3. Bovine
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