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ABSTRACT 
 

Species identification of animal tissues in meat products is an 
important issue to protect the consumers from illegal and / or 
undesirable adulterations for economic, religious and health reasons. 
So, the purpose of this investigation is to detect about undesirable 
meat species in commercial meat products by applications of 
polymerase chain reaction (PCR) in food analysis which have been 
developed based on DNA technology because of their rapid, simplify, 
specific and sensitivity. 

In this study, PCR techniques were developed for detection of 
adulteration and identification of Ruminants, Pork, Poultry, Equines, 
Fish, Cat and Dogs s' meat species in examined meat products which 
were collected from different regions of Cairo and Giza governorates 
using specific primers. Both positive control (target DNA) of every 
one and the Marker (Mw) of all them are used, DNA fragments size of 
Ruminants, Pork, Poultry, Equines, Fish, Cat and Dogs s' meat 
species are 104, 290, 183, 359, 224, 672 and 808 bp.  

DNA of Ruminants was detected in all samples with percentage 
100%. On contrast, the DNA of Pork, Cat and Dogs were not detected 
in all previous samples. But, DNA of Poultry was detected in 77 
samples with percentage 82% (approximately most of samples). 
Whereas, DNA of equines was detected in 54 samples with percentage 
57% and then DNA of fish was detected in 45 samples with 
percentage 48% (approximately half of samples number). 
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INTRODUCTION 
 

Bimolecular techniques have been extensively investigated as 
they offer undutiful advantages, such as having a high degree of 
specificity and being applicable even to heat processed products. 
Although DNA like proteins undergoes thermal denaturation. It has 
been observed that DNA can be still detected by short fragment 
amplification (Meyer and Candrian 1996).                                                                    

Polymerase Chain Reaction (PCR) has been applied for the 
detection of different animal DNA fragments. (Krcmar and Rencova 
2001 and Wang et al., 2000). Lahiff et al., (2001) developed a PCR 
to recognize ovine, porcine and poultry DNA in feedstuffs. Myers et 
al., (2003) identified different species in feedstuffs using universal 
primers coupled with restriction end nucleases.                                                

Bottero et al., (2003) developed a method which involved the 
ability of primers to amplify wider target sequences. This PCR based 
assay demonstrated to be highly sensitive and useful in routine 
feedstuff analysis for the detection of all vertebrates.                                                        

Ahmed et al., (2007) detect the different animal’s meat, 
(buffalo, cattle, pig and sheep) used for species-specific analysis and 
RFLP for PCR products of mt-DNA cytochrome b gene to provide us 
with a simpler, quicker and cheaper alternative for sequencing to 
direct identification of meat animal’s species. 

A method utilizing PCR-restriction fragment length 
polymorphism (RFLP) in the mitochondrial genes was developed for 
beef, pork, buffalo, quail, chicken, goat, rabbit species identification 
and Halal authentication. PCR products of 359-bp were successfully 
obtained from the cyt b gene of these six meats. Enzymes were 
identified as potential restriction endonucleases to differentiate the 
meats (Murugaiah et al 2009). Also, Farrokhi, and Joozani, (2011) 
added that the identification of pork DNA in meat extracts is very 
important for Halal authentication and Muslim consumers demand 
protection from falsely labeled meat products. A pig-specific SYBR 
green I real-time PCR assay has been developed, using specific 
primers for pig mitochondrial DNA. Successful amplification has 
been obtained by DNA extracted from control meat samples  

Spychaj et al., (2009) demonstrated that PCR techniques, in 
combination with species-specific primers, PCR- -RFLP, PCR-SSCP 
and real-time PCR, allow identification of meat species occurring 
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independently or in mixtures with other meat species as well as meat 
subjected to thermal treatment or other technological processes in the 
course of industrial production. The results demonstrated that none of 
the samples were contaminated with porcine residuals, but 40% of 
sausages samples and 30% of cold cut samples were contaminated 
with poultry residuals. Also the ground meat samples were not 
contaminated with poultry residuals Ghovvati et al., (2009). 

Arslan, et al., (2006) observed the effects of various cooking 
methods including boiling, roasting, pressure cooking, and pan frying 
on species determination of beef by PCR. The results indicated that 
with the exception of pan frying for 80 min, beef was determined in 
all meat samples including the broth and sauce of the roasted meat. 
The polymerase chain reaction (PCR) was applied to identify six 
meats (cattle, pig, chicken, sheep, goat and horse) as raw materials for 
products. Cattle, pig, chicken, sheep and goat fragments were 
amplified from cooked meat heated at 100 or 120°C for 30 min, but 
horse DNA fragments could not be detected from the 120°C sample. 
Detection limits of the DNA samples were 0.25 ng for all meats 
(Matsunaga et al., 1999).  

Lhak et al., (2007) indicated that meat species (horse, dog, cat, 
bovine, sheep, porcine, and goat meat) was determined by the 
polymerase chain reaction (PCR) technique, using species-specific 
primers were accurately determined in all combinations by PCR. It is 
concluded that PCR can be useful for fast, easy, and reliable control of 
adulterated consumer meat products. 

Karabasanavar, (2011) demonstrated that a highly species-
specific polymerase chain reaction (PCR) assay was developed for the 
authentic identification of goat. Suitability of the developed goat 
species-specific PCR assay was confirmed for in raw, cooked (60, 80 
and 100C for 30 min) and micro-oven-processed meat samples (n = 20 
each). A sensitivity of 0.1% was established for detection of 
adulteration and limit of detection of goat DNA was 0.1 pg. This 
investigation presents a novel PCR assay with its newly designed 
primers that could be used for the authentic identification of goat 
species. 

Unajak, et al., (2011) apply the sensitive and specific method 
multiplex nested-PCR to identify commercial meat species. Different 
lengths of specific nested-PCR products were detected to be 350, 570, 
750 and 1000 bp for chicken, pig, cow, and crocodile, respectively. 
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The system allowed detection with as little as 5 nanogram of DNA 
from either meat or blood sample. Detection sensitivity of individual 
species was improved, enabling the detection of DNA with as little as 
1 pictogram. It was shown that the multiplex-PCR assay enhanced the 
sensitivity of routine species identification and allowed the use of 
blood as an alternative DNA source for detection. 

Now the development of PCR technique makes easy to identify 
the meat species even from the cooked and spoiled meat in which 
protein is easily destroyed. Real time PCR is the revolution in this 
field in which we can identify and monitor the product during its 
amplification. Although no single technique is sufficient for 
differentiation of all types of meat species and meat products (Singh, 
and Neelam, 2011). 

The aim of the present study was to:  
1- Estimate the ability of species specific DNA primers (a) to detect 

the presence of beef, pork, chicken, fish, equine, cat and dog’s 
DNA in meat products. 

2- Estimate the effect of different processing techniques on the DNA 
extraction of beef sample. 

 

MATERIALS AND METHODS 
Samples: 

94 meat product samples were collected from different societal 
level local markets, restaurants and fast food cars in twenty six regions 
across Cairo and Giza governorates during year 2010.      

DNA extraction from the examined samples: 
DNA extraction was performed using Prepman ultra sample 

preparation reagent. Applied Biosystem, USA, according to the used 
manual attached to the Kit as follows: 

Twenty mg of each sample were transferred to 2ml 
microcentrifuge tube to which 400 µl of Prepman ultra sample 
preparation reagent was added. The tube then was incubated in a dry 
bath for 10min at 65C with frequent mixing. After reaching room 
temperature, the tube was centrifuged at 16000 rpm for 3min then 50 
µl from the supernatant was transferred to a new labeled 
microcentrifuge tube. 

 

http://ascidatabase.com/author.php?author=V.P.&last=Singh
http://ascidatabase.com/author.php?author=Sachan&last=Neelam
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Conventional PCR assay: 

Primer sequences (table 3) were used to amplify the target genes of 
ruminants, pork, poultry, equines, fish, cat and dog DNA. 

PCR amplification was performed in a final volume of 50 ml 
containing 75 mM Tris-HCL (Ph 8.8), 1 unit of Platinum Taq DNA 
Polymerase (Invitrogen, USA). 0.1mg/ml BSA (Roche Diagnostics 
GmbH, Mannhein, Germany), 0.2Mm each of dATP, dCTP, dGTP, dTIP 
(Pharmacia, Uppsala, Sweden), 2 Mm Mg Cl2, 25 pmol of each primer 
and 250ng of DNA templates. Amplification was performed in a Thermal 
Circler Biometric (Applied Biosystems, CA) with the following cycling 
condition: 1- Thermal profile for Ruminants, Poultry, fish and pork after 
an initial heat denaturation step at 95 C° for 30 sec, 60 C° for 30 sec and 
72 C° for 1 min. 2- Thermal profile for cat, dog and equines after an 
initial heat denaturizing step at 94 C° for 4 min, 35 cycles were 
programmed as follow: 95 C° for 1 min, 52 - 58C° for 1min, 72C° for 1 
min and final extension at 72 C° for 10 min. 

Following amplification, 10 µl of 50% sucrose solution were added 
to the PCR mixtures resulting in a total volume of 60 µl from which 25 µl 
were pipette into wells in 1.8% melting agarose (Fisher Scientific, USA). 
The PCR reaction samples were separated by horizontal gel 
electrophoresis (Hybaid, UK) and digital images were obtained using gel 
documentation system, USA (Guan and Levin, 2002).     

Design of oligonucleatides of different animal species used in this 
study (Primers set b) according to Dalmasso et al., (2004) is shown in 
table (1). 

 
Table (1) Oligonucleatides of different animal species (Primers set b): 
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RESULTS AND DISCUSSION 
 

At present, a critical point concerning adulteration of meat and its 
products is represented by the reliability of the control tests. The low 
resolution efficiency of the microscopic method, which allows the 
detection of zoological classes but not of species, highlights the need for 
alternative analytical approaches    

Technologies based on DNA analysis seem to fulfill this need. The 
present paper describes the application of PCR to detect ruminant, 
poultry, fish, pork, equine, dog and cat’s species in meat products as 
shown in the following pictures from (1) to (6). 

 

Picture (1) result of the examined samples for the detection of 
Ruminants DNA: 

 
 

In the upper part, lane 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14 and 
15 show Positive results (104 bp) of 15 representative ruminant samples, 
Lane 16 and 17 shows result of positive control sample (104 bp), Lane 18 
shows result of a blank sample and Lane 19 shows the separation manner 
of 100 bp Marker. 

In the lower part, lane 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14 and 
15 show negative results of 15 representative pork samples, Lane 16 and 
17 shows result of positive control sample (290 bp), Lane 18 shows result 
of a blank sample and Lane 19 shows the separation manner of 100 bp 
Marker. 
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Picture (2) result of the examined samples for the detection of Poultry 
DNA: 

 
 

Lane 1 shows the separation manner of 100 bp Marker, lane 2, 3, 
4, 5, 6, 7, 8, 9, 10 and 11 show positive results (183 bp) of 10 
representative samples, lane 12 and 13 shows result of positive control 
sample (183 bp) and Lane 14 shows result a blank sample. 
 
Picture (3) Result of the examined samples for the detection of Fish 
DNA: 

 
  
Lane 1 shows the separation manner of 100 bp Marker, Lane 2, 3 

and 4 show positive results of 3 representative samples (224 bp), Lane 
5 shows result of positive control sample (224 bp) and Lane 6 shows 
result of a blank sample. 
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Picture (4) Result of the examined samples for the detection of 
Equine DNA: 

 
   
Lane 1, 2, 3, 4 and 5 shows Positive results of 5 representative 

samples (359 bp), Lane 6 shows result of a blank sample (359 bp) and 
Lane 7 shows the separation manner of 100 bp Marker. 

 
Picture (5) Result of the examined samples for the detection of cat 
DNA: 
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Lane 1, 2, 3, 4, 5 and 6 show negative results of 6 representative 
samples (672 bp), Lane 7 shows result of negative control sample and 
Lane 8 shows the separation manner of 100 bp Marker. 
 
Picture (6)) Result of the examined samples for the detection of 
Dog DNA: 

 
 

Lane 1, 2, 3, 4, 5 and 6 show negative results of 6 representative 
samples (808 bp), Lane 7 shows result of negative control sample and 
Lane 8 shows the separation manner of 100 bp Mar 

 
The collected meat product samples divided into to forty six and 

forty eight samples were purchased from twelve and sixteen regions in 
Cairo and Giza governorates respectively. The previous samples are 
distributed and illustrated in tables (2) and (3). 

From data shown in table (2) it is indicated that all the samples 
contain ruminant's meat whereas, thirty nine adulated with poultry 
(85%), twenty samples adulated with equines (43%) and thirteen 
samples adulated with fish (28%). On contrast, all samples free from 
pork, dogs and cat's meat species from Cairo governorate. While, table 
(3) observed thirty eight samples adulated with poultry (79%),thirty 
four samples adulated with equines (71%) and thirty two samples 
adulated with fish (67%) from Giza governorate. Also, all samples 
contain ruminant's meat but free from pork, dogs and cat's meat 
species  
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It is resulted that the adulteration percentage in the Giza 
governorate is greater than for Cairo governorate especially with 
equines and fish's meat species. On contrast, the adulteration with 
poultry in Cairo governorate is greater than for Giza government. 

The data obtained from this study agreed with that obtained by 
Kiyoshi et al., 2002 who used the same primer sequences in set (a) 
and ends with the same results ensuring its specificity and sensitivity. 
Also, Higgins et al., 1992 and Dalmasso et al., 2004 used the same 
primer sequence set (b) used in this study and came to the same 
conclusion (the specificity and the same level of sensitivity).                                 

The negative effect of the heat treatment on DNA of beef sample 
agreed with that obtained from Dalmasso et al., 2004 who erased the 
advantage of relying on DNA based method over protein based 
methods as the protein can be destructed by heat treatments while 
DNA could resist destruction and can be detected even in short  
chains.                                                                                                                               

The PCR described in this paper proved to be very specific and 
sensitive, with a very low detection limit (0.05%) when DNA 
mixtures were tested. The same assay, applied on experimental 
mixtures of examined meat in vegetable, showed the same detection 
limit of the microscopic official method (EU.C.1998).                                         

In conclusion, the PCR approaches proposed in this study can be 
considered as reliable and accurate methods for the control of food 
and /or feedstuffs.  The test could be useful in the control of different 
products, and to verify the origin of the raw materials. Also, 
adulteration of any food or feed ingredients with any extraneous 
protein sources could be detected by this method of analysis.                                          

 

REFERENCES   
 

Ahmed, M.M.M.; Abdel-Rahman S. M. and El-Hanafy, Amr A. 
(2007). Application of Species-Specific Polymerase Chain 
Reaction and Cytocrome b Gene for Different Meat Species 
Authentication. Biotechnology, 6: 426-430. 

Arslan, Ali, Irfan Ilhak, O. and Calicioglu, Mehmet (2006). Effect 
of method of cooking on identification of heat processed beef 
using polymerase chain reaction (PCR) technique. Meat Science. 
Volume 72, Issue 2, Pages 326-330.  

 

http://www.sciencedirect.com/science/journal/03091740
http://www.sciencedirect.com/science?_ob=PublicationURL&_hubEid=1-s2.0-S0309174005X02698&_cid=271230&_pubType=JL&view=c&_auth=y&_acct=C000228598&_version=1&_urlVersion=0&_userid=10&md5=2e5880fcf44d5ad5814cc3d42db58f93


J. Biol. Chem. Environ. Sci., 2012, 7 (1), 113-127 125 
 

Bottero MT, Dalmasso A, Nucera D, Turi RM, Rosati S, 
Squadrone S, Goria M, Civera T. (2003). Development of a PCR 
assay for the detection of animal tissues in ruminant feeds. J Food 
Prot;66. in press. 

Dalmasso A, Fontanella E, Piatti P, Civera T, Rosati S, Bottero 
MT.(2004). A multiplex PCR assay for the identification of animal 
species in feedstuffs. Mol Cell Probes;18: 81–87.  

European Commission. Commission directive of 13 November 
(1998). establishing guidelines for the microscopic identification 
and estimation of constituents of animal origin for the official 
control of feedingstuffs. (98/88/EC). Official J Eur Communities 
1998; L318(27/ 11/1998):45–50 feedstuffs. Mol Cell Probes 2000; 
14:1–5. 

Farrokhi, R. and Joozani, J.R. (2011). Identification of pork genome 
in commercial meat extracts for Halal authentication by SYBR 
green I real-time PCR. International Journal of Food Science & 
Technology, 46: 951–955. 

,Ghovvati  S.  , Nassiri, M.R.  Mirhoseini, S.Z.  Heravi Moussavi, A. 
and Javadmanesh A. (2009). Fraud identification in industrial 
meat products by multiplex PCR assay. Food Control. Volume 20, 
Issue 8, Pages 696-699.  

Guan, J., and R. E. Levin. (2002). Quantitative detection of 
Escherichia coli O157:H7 in ground beef by the polymerase chain 
reaction. Food Microbial. 19:159–165. 

Higgins DG, Bleasby AJ, Fuchs R. CLUSTAL W (1992): improved 
software for multiple sequence alignment. Comput Appl Biosci;8: 
4420–49. 

Karabasanavar, N. S., Singh, S., Umapathi V., Kumar, D. and 
Shebannavar, S. N. (2011). Identification Of Goat Meat Using 
Highly Species-Specific Polymerase Chain Reaction. Journal of 
Food Quality, 34: 142–149. 

Kiyoshi T.; Osamu. E.; Masahiro. A.; Makoto. M.; Hiroshi. K.; 
Mitsunori. K.; Satoshi. Y.; Hiroki. M.; Hiroshi. Y.; Tadayoshi. 
M.; Tomoyuki. K.; and M. Mitsuto (2002). PCR detection of 
DNA, of animal origin in feed by primers based on sequences of 
short and long interspersed repetitive elements. Biosci. Biotechnol. 
Biochem., 66 (10) 2247-2250 

Krcmar P, and Rencova E. (2001). Identification of bovine-specific 
DNA in feedstuffs. J Food Prot; 64:117–9. 

http://www.sciencedirect.com/science/journal/09567135
http://www.sciencedirect.com/science?_ob=PublicationURL&_hubEid=1-s2.0-S0956713509X00046&_cid=271164&_pubType=JL&view=c&_auth=y&_acct=C000228598&_version=1&_urlVersion=0&_userid=10&md5=5eba85686455f1812ede288f4191afa0
http://www.sciencedirect.com/science?_ob=PublicationURL&_hubEid=1-s2.0-S0956713509X00046&_cid=271164&_pubType=JL&view=c&_auth=y&_acct=C000228598&_version=1&_urlVersion=0&_userid=10&md5=5eba85686455f1812ede288f4191afa0


DETECTION OF MEAT PRODUCTS ADULTERATION  
 

126 

Lahiff S, Glennon M, O’Brien L, Lyng J, Smith T, Maher M, 
Shilton N. (2001). Species-specific PCR for the identification of 
ovine, porcine and chicken species in meat and bone meal (MBM). 
Mol Cell Probes; 15:27–35. 

Lhak, O. and Arslan, A. (2007). Identification of Meat Species by 
Polymerase Chain Reaction (PCR) Technique. Department of Food 
Hygiene and Technology, Faculty of Veterinary Medicine, F›rat 
University, Turkey. 

Matsunaga, T.  Chikuni, K  ., Tanabe, R ., Muroya, S.,  Shibata, 
K., Yamada J, Shinmura, Y. (1999).  A quick and simple method 
for the identification of meat species and meat products by PCR 
assay. Meat Science   Volume 51, Issue 2, Pages 143-148  

Meyer R, and Candrian U. (1996). PCR-based DNA analysis for the 
identification and characterization of food components. 
Lebensmittel-Wissenhauf und-Technologie; 29:1–9. 

Murugaiah, C.; Noor, Z.M. ; Mastakim, M.; Bilung, L.M.; 
Selamat, J. and Radu, S.(2009). Meat species identification and 
Halal authentication analysis using mitochondrial DNA. Meat 
Science, volume 83, Issue 1, Pages 57-61. 

Myers MJ, Yancy HF, Farrell DE (2003). Research note: 
characterization of a polymerase chain reaction-based approach for 
the simultaneous detection of multiple animal-derived materials in 
animal feed. J Food Prot; 66:1085–9. 

Singh,  Neelam, S. (2011). V.P.   and Meat Species Specifications to 
Ensure the Quality of Meat.  International Journal of Meat 
Science, 1: 15-26. 

Spychaj A., Mozdziak P.E., and Pospiech E., (2009). PCR methods 
in meat species identification as a tool for the verification of 
regional and traditional meat products. Acta Sci.Pol., Technol. 
Aliment. 8 (2), 5-20 

Unajak, S., Meesawat, P. Anyamaneeratch, K., Anuwareepong, D., 
Srikulnath, K and Choowongkomon, K. (2011). Identification of 
species (meat and blood samples) using nested-PCR analysis of 
mitochondrial DNA. African Journal of Biotechnology Vol. 
10(29), pp. 5670-5676, 22 June, 2011 

Wang R-F, Myers MJ, Campbell W, Cao W-W, Paine D, Cerniglia 
CE. (2000). A rapid method for PCR detection of bovine materials 
in animal feedstuffs. Mol Cell Probes; 14:1–5. 

 

http://www.sciencedirect.com/science/journal/03091740
http://www.sciencedirect.com/science?_ob=PublicationURL&_hubEid=1-s2.0-S0309174000X00848&_cid=271230&_pubType=JL&view=c&_auth=y&_acct=C000228598&_version=1&_urlVersion=0&_userid=10&md5=ffd7e1977e5aff94f5e758cf032c48a8
http://www.sciencedirect.com/science/journal/03091740
http://www.sciencedirect.com/science/journal/03091740
http://www.sciencedirect.com/science?_ob=PublicationURL&_hubEid=1-s2.0-S0309174009X00069&_cid=271230&_pubType=JL&view=c&_auth=y&_acct=C000228598&_version=1&_urlVersion=0&_userid=10&md5=0f1764666abeed8d89217c3e045793a7
http://ascidatabase.com/author.php?author=V.P.&last=Singh
http://ascidatabase.com/author.php?author=Sachan&last=Neelam


J. Biol. Chem. Environ. Sci., 2012, 7 (1), 113-127 127 
 

   بأصناف لحوم غير شرعيةمنتجات اللحومغش  الكشف عن

  ** جيهان محمد المغازى-* حمد فرجمنار ممدوح أ
 مرآز – معهد بحوث تكنولوجيا الأغذية  – قسم بحوث تكنولوجيا اللحوم والأسماك*

  .البحوث الزراعية
 -  مرآز البحوث الزراعية– المرآز الإقليمى للأغذية والأعلاف –معمل سلامة الغذاء**

  .  مصر-جيزة
  

ازير،           أنتشر الفساد فى الأونة الأخيرة خاصة بعد إ        ور و الخن ونزا الطي شار مرضى أنفل نت

ى    ا إل وم به ات اللح ضمائر لغش منتج دومى ال وء بعض مع ى لج ا أدى إل دامها مم والإمربإع

ب سمك   إضافة جان روالقطط والكلاب وال م الحمي ل لح ر شرعية مث وم أخرى غي أصناف لح

  .لرخص ثمنه

ز       تم تجمبع عينات     ة سريعة التجهي ات الأغذي منتجات اللحوم من محلات و مطاعم وعرب

ا                     م تجهيزه زة ث اهرة والجي افظتى الق ى مستوى مح اعى عل فى مناطق مختلفة المستوى الإجتم

ة بلحم             DNA)(والكشف عن الحامض النووى      دا مقارن ى ح  لهذه الأصناف من اللحوم آل عل

  .PCR بواسطة جهاز ال ) س أوالخرافالبقرى أوالجامو(المقترات المفروض تواجدها 

ر                 أوضحت النتائج أن آل العينات إحتوت على لحم المقترات وخالية من بعض اللحوم غي

الى  ٤٥ و ٥٤ و   ٧٧الشرعية مثل لحم الخنزيروالقطط والكلاب فى حين أحتوت           عينة من إجم

راوح     سب تت ات بن دد العين سمك    % ٤٨ و ٥٧ و٨٢ع وروالحمير وال م الطي ى لح ى عل عل

  . التوالى

 

 
 
 
 
 
 
 


