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4. Liquid Chromatography (LC)

5. HPLC

6. Gas Chromatography

7. Polymerase chain reaction (PCR)
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Table 1 Design of oligonucleotides of the animal speciekpdonkey and horse primers

primers Oligonucleotide primers Amplicons (bp)
cattle 5 GAA AGG ACA AGA GAA ATA AGG 3
5 TAG GCC CTT TTC TAG GGC & 104
Donkey B CATCCTACTAACTATAGCCGTGCTAY
5" CAGTGTTGGGTTGTACACTAAGATE’ 145
Horse 5 CTATCCGACACACCCAGAAGTAAAGY
5" GATGCTGGGAAATATGATGATCAGA 3 153
pork 5 CTA CAT AAG AAT ATC CAC CAC A%
5 ACATTG TGG GAT CTT CTA GGT 3 227

Table 2 Temperature programs used in PCR amplificatioh different primers

Program step primers
horse donkey pork ruminant
Initial o . o . o . o .
denaturation 94 "C for 10 min 94 "C for 10 min 94 "C for 10 min 94 "C for 10 min
amplification denaturation 95°C for 1 min 95°C fomin 95°C for 1 min 95°C for 1 min
annealing 58 °C for 1 min 58 °C for 1 min 58 °€ fomin 58 °C for 1 min
extension 72°C for 1.30 min 72°C for 1.30 min 7206€1.30 min 72°C for 1.30 min
Cycle number 34 34 34 34
Final o . o . o . .
extension 72°C for 5 min 72°C for 5 min 72°C for 5 min 72f@ 5 min

9 4235Y/0 >l)§:;;'.l.w a5 VYagds ) >\).<5;'.L,« a3 OA caids
FE 55 aids 00de 4 3Ll a3 VY Ll eSS Sule s
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Fig 1 The result of multiplex-PCR on industrial meat
products. 1, 2, 3 and 4= samples, M= Marker 100bp,
NC=negative control, CH=positive control of Horse,
CD=positive control of Donkey, CP=positive control

of Pork, 104= band Ruminant, 153=band horse,

145=band Donkey, 227=band pork.
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Table 3 List of 35 meat products samples tested in thidysby using the assay and results obtained

No. of  Type of samples Properties of binary meat Fragment of PCR
samples mixture amplification
145 bp 153bp 227 bp 104 bp

1 sausage 40% , Al - + - +

2 sausage 50%, A:1 + + - +

3 sausage 80%, A:l1 + - - +

4 sausage 40% , A:2 - - - +
5 sausage 50%, A:2 - - - +
6 sausage 80%, A:2 - - - +
7 sausage 40% , A:3 - - - +
8 sausage 50%, A:3 - - - +
9 sausage 80%, A:3 - - - +
10 sausage 90% , A:3 - - - +
11 sausage 50%, A:4 - - - +
12 sausage 40% , B:1 - - - +
13 sausage 50%, B:1 - - - +
14 sausage 80%, B:1 - - - +
15 hum B:1 - - - +
16 sausage 40% , B:2 - - - +
17 sausage 50%, B:2 - - - +
18 sausage 80%, B:2 - - - +
19 hum B:2 - - - +
20 sausage 40% , B:3 - - - +
21 sausage 50%, B:3 - - - +
22 sausage 80%, B:3 - - - +
23 hum B:3 - - - +
24 hum B:4 - - - +
25 sausage 40%, C:1 - - - +
26 sausage 50%, C:1 - - - +
27 sausage 80%, C:1 - - - +
28 hum C1 - - - +
29 Minced meat c:1 - - - +
30 sausage 40%, C:2 - + - +
31 sausage 50%, C:2 - - - +
32 sausage 80%, C:2 - + - +
33 hum C:2 - - - +
34 sausage 40% , C:3 - - - +
35 sausage 50%, C:3 - - - +

A, B and C are cities that collected samples resmdgtTehran, Tabriz and Isfahan. 1, 2, 3 and 4baamds of each
cities.
(+): Present ones species in the sample, (-)eAtsnes species in the sample.
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Fig 3 The number of frauds in the Tabriz, Tehran and
Isfahan cities. 1 numbers, 7 number and 5 numbers
fraud shown horse meat in Tabriz, Tehran and
Isfahan cities. Only 2 numbers fraud shown donkey

meat in Tabriz, Tehran
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There are different ways to assess the labeleatmproducts with their actual contents. One ofrtlost
convenient methods is multiplex-PCR Polymeraserctesction.

For this issue, the multiplex polymerase chairctiea (PCR) method used DNA fragments of 153,145,
227 and 104 respectively to identify four specieseats (horse, donkey, pig and cattle/sheep).
Thirty five meat samples were obtained from thresntls of raw meat (minced meat), prepared products
(hamburger) and processed meat (sausage) fromatsfarabriz and TehrarDNA extraction was
performed on all samples and then multiplex-PCR performed DNA fragments of 153,145,227 and
104 respectively to identify horse, donkey, pig aradtle/sheep meat® new program is used for
replication process in the polymerase chain readavice.
Of those 35 samples, 6(17%) cases of fraud dete@&etbng 6 frauds 4(11%) cases were horse meat and
2 (6%) donkey. Most of frauds were in low perceetafimeat products (sausage 40% and 50%).
Findings showed that fraud occurred in meat pradddtis disturbs public health, religious faith dail-
trade economic. Therefore, Food and Drug Associatiust watch the application quality control
guidelines by meat producers.

Key words:. Identification, Meat, Multiplex-PCR, Species.
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