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ABSTRACT - In this study, the detection method was developed using real-time PCR to distinguish 4 species
(bovine, porcine, horse, and chicken) of raw meats. The genes for distinction of species about meats targeted at /25
rRNA and 16S rRNA parts in mitochondrial DNA. Probes were designed to have a 5' FAM and a TAMRA at the 3' end.
This study is to develop 4 species-specific primer and probes about raw materials and real-time PCR on 10 strains to
observe the products of non-specific signal for similar species. As a result, any non-specific signal were not detected
among each other. Real-time PCR method was developed for quantitation and identification of intentional and unin-
tentional mixture in ground mixed meat (The difference of C; value between intentional mixture and 100% meat: < 4
cycles, The difference of C; value between unintentional mixture and 100% meat: = 6 cycles). The detection and dif-
ferentiation of intentional and unintentional mixture in this study would be applied to food safety management for
eradication of adulterated food distribution and protection of consumer's right.

Key words: Real-time PCR (Polymerase Chain Reaction), Raw Meats, mt (mitochondrial) DNA
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Table 1. Information of species-specific primer and probe using in this study

Item Name Primer Sequence(5' — 3') Amplicons size (bp) Ref.
SFI13-rt-bovine-F TCT CAA CTG ACA ACA CAA AAC CC 12
Bovine SFI13-rt-bovine-R AGG AGA GGA TTT GAA TCT CTC GA this study
SFI13-rt-bovine CCC TAG AAC AGG GCT TAG TTA AGG TGG CA
SFI11-Pig-F CAA CCT TGA CTA GAG AGT AAA ACC 136 34)
Porcine SFI11-Pig-R GGT ATT GGG CTA GGA GTTTGT TAT TAG T
SFI13-rt-porcine TTG GGA ATA TGT TGG TGA ATT TGT T this study
SFI11-Hor-F TAC AAC CTT CAT TAG AGA GTA AGA ACA AG 142 34
Horse SFI11-Hor-R CAG TAT GAG ATT AGG AGT TAG TTT GGG
SFI13-rt-horse TGT CGT TGA GCT TGA AC this study
SFI13-rt-chicken-F CAA ACCTTT CTT CCC AAG CA 159
Chicken SFI13-rt-chicken-R ~~ TTT ACC AAC CCT GGG TTG C this study

SFI13-rt-chicken AGG CAC ACT CAG CAG TAG CCC AAG ACG

A Standard Curve
| Bovine e : i R%:0.999
, / i Slope: -3.434
4 ; Eff(%): 95.53
L}
Song 5 0.5 ng 50 pg
el .
v e Standard Curve
.. Porcine . ] RZ:0.998
- . Slope: -3.264
= : Eff(%): 102.48
L !
4 50 ng'5 ng 0.5ng 50 pg
8 S '
A e Standard Curve
" Chicken - R 0.952
_— ~-/__;j Z Slope: -3.754
‘ / . & Eff(%): 84.667
‘ So}g” s‘}:g/o.s ng 50 pg
, v e Standard Curve
" Horse - > R%:0.997
Slope: -3.816

Eff(%): 82.824

Fig. 1. Quantitative graphs of real-time PCR detection for bovine, porcine, chicken and horse DNA. All reactions were run in triplicate.

(Ver. 2.0.5, Applied BioSystems, USA) ZZ 1S F3 A 2N
s1e159 az £
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Table 2. The comparison of C; value of processed meat product
by real-time PCR

C; value

Content (%) Meat products m.ixture DNA mixture
by freeze drying

100 20.88 £ 0.53° 20.94 £ 0.04°
bovine 50 21.78 +0.21° 21.80 +0.14*
(mixed porcine) 30 22.59 +0.22° 22.52+0.02°
10 24.13 £ 0.06" 23.98 £ 0.10°
100 21.11 £0.52° 21.71 £0.07°
bovine 50 21.94 +0.42° 22.46 +0.21
(mixed horse) 30 22.92 +0.30° 23.27 +0.02°
10 24.51 £ 0.09° 24.78 £0.24°
100 20.96 + 0.00° 20.87£0.11°
porcine 50 21.48 £ 0.09° 21.45+0.15°
(mixed chicken) 30 22.49 + 0.03° 22.43 +0.07*
10 23.42 +0.29° 23.32 £0.38°

All values represent mean + S.D. of triplicate determinations. (n = 3)
*Means within the same row without a common letter are signifi-
cantly different at p < 0.05 by F-TEST and T-TEST.

Table 3. Real-time PCR results for mixed meat samples

C, value
Content mixed difference
(%) sample {st Test 2nd Test mean of 100%
sample
100 1822 1822 1822  0.00
50 1942 1934 1938 116
~ 30 Bovine 5690 2014 2017 195
Porcine 15 T 5160 2170 2166 3440
Porcine
1 2483 2483 2483  661°
0.1 2798  28.10 2804  9.82
100 1568 1580 1574  0.00
50 1663 1662 1663 0.89
30 Bovine 54 1737 1740  1.66
Horse 1o % 1910 1896 1903  3.20°
Horse
1 221 2221 2221 647
0.1 2552 2568 2560  9.86
100 1724 1733 1729 0.0
50 © 1819 1824 1822 093
. 30 Poreine ye96  1g94 1895  1.67
Chicken 15 % 2020 2042 2036 307
Chicken
1 2384 2387 2386 657
0.1 2723 27.18 2721 992

*Intentional mixture
*Unintentional mixture

W v A E9US 4T F deS FRIEAA, ol
£ B3l 259 x4 &3 9 v &9 WE vke
’dS A THTable 3).
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