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Abstract 

Halal  businesses include agriculture, filter aid products, food additives, beauty and 

personnel care products, halal beverages, halal chemicals,  halal eating, halal food 

ingredients, halal food products, halal packaging and machinery, halal restaurants, halal 

shipping and logistics, health and medical, household, industrial and chemical products, 

Islamic clothing and textiles and other businesses.  For halal food alone, it was reported that 

the global market value is more than US$800 billion. The growing halal food market all over 

the world has prompted the establishment of halal standards and certification systems to 

safeguard Muslim consumers.      The supply of halal ingredients and finish products could 

come from across the globe and the authenticity of these ingredients is of paramount 

important for Muslims.  Laboratory analysis could be complemented with the halal 

certification procedures to alleviate the doubt caused by unscrupulous manufactures who 

would gain from the ever-increasing halal industry.    Therefore, the potential of various 

techniques for the halal products authenticity are discussed. The techniques discussed include 
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DNA-based methods (specific PCR combined with RFLP, real-time PCR), Fourier transform 

infrared, differential scanning calorimetry, and mass spectrometry.  

Introduction 

Concept of Halalan Toyyiban 

  As mentioned clearly in Al-Quran “Mankind! Eat what is good and lawful on the 

earth…” (2:168). Allah says in another surah in Al-Quran “ What is halal is clear and what is 

haram is also clear, and in between those two is doubtful  in which many people do not know 

about.  So whoever distanced himself from it, he has acquitted himself (from blame).  And 

those who fall in to it, he has fallen into state of haram.  It is mandatory for Muslims to eat 

and consume halal products.  The general principle concerning food is that everything is halal 

except impurity (or mixed with impurity), harmful and intoxicant and those are explicitly 

forbidden by Islamic laws including pork, khamr, blood, meat from cadavers and meat of 

animals that have not been slaughtered according to Islamic rules (Riaz and Chaudry, 2004).           

World halal products market and manufacturers 

Halal businesses across the world are experiencing a period of extraordinary growth 

and development.  Halal  businesses include agriculture, filter aid products, food additives, 

beauty and personnel care products, halal beverages, halal chemicals,  halal eating, halal food 

ingredients, halal food products, halal packaging and machinery, halal restaurants, halal 

shipping and logistics, health and medical, household, industrial and chemical products, 

Islamic clothing and textiles and other businesses (www.halalexporter.com, access on 

December 3, 2012).  For halal food alone, it was reported that the global market value is more 

than US$800 billion (RM2.42 trillion) (Business Times, December 02, 2012). Currently, 

European food industry also invests in the production of halal food (van der Spiegel et al., 
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2012).  As the halal manufacturing and market have grown beyond Islamic world, the 

authenticity of halal products sold in bazaar, wet market, supermarkets, hotels and fast food 

restaurants has also been questioned by some Muslims (Lever and Miele, 2012).    

The needs for laboratory testing 

The concern of food authenticity and adulteration has resulted in increased awareness 

regarding the composition of food products.  The identity and source of the ingredients in 

processed or composite mixtures is not always readily visible.  Laidan (2011) stated that a 

particular Halal-certified product cannot be genuinely guaranteed halal without being tested 

in halal laboratory.  Hence, verification that the components are authentic and from sources 

acceptable to Muslim consumers are indeed essential.  Sensitive and reliable methods for 

detection of halal products adulteration are of paramount important for implementation of 

halal food labelling, regulations and products quality control. Various techniques have been 

proposed for the analysis of pork, lard, khamr and gelatine including DNA-based methods, 

gas chromatography, liquid chromatography, differential scanning calorimetric and fourier 

transform infrared spectroscopy. 

DNA-based halal authentication. 

Advances in DNA technology have led to rapid development of genetic methods for 

halal authentication.  DNA offers advantages over proteins, including stability at high 

temperature, presence in all tissue types and greater variation with genetic code (Mackie, 

1996).  Some of the recent works related to exploiting porcine DNA analysis that focused on 

using PCR to amplify the specific fragments of gene of interest are listed in Table 1. 
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Table 1: Reported target genes for porcine detection  

Technique Target gene/sequence Reference 

Conventional PCR 12S rRNA Dalmasso et al. (2004) 

Taqman Real-time PCR Genomic Cai et al. (2012) 

Molecular Beacon real time 

PCR 

Mitochondrial cytochrome b  Mohd Yusop et al. (2012) 

Commercial Real-time PCR 

Kit 

Unknown Demirhan et al. (2012) 

 

Fourier transform infrared (FTIR) spectroscopy analysis for pork discrimination 

Recently, the use of FTIR spectroscopy has increased in food studies especially in the 

analysis of halal fat and oils. Combination of FTIR with multi-component analysis proves 

useful in quantitation of adulteration in halal fats and oils. Some of the recent works on the 

use of FTIR to discriminate lard from other fats and oils are listed in Table 2. 

 

Table 2: Some reported applications of FTIR to discriminate lard and pork-based 

products 

Technique Sample Reference 

FTIR Shortening Syahariza et al. (2005) 

FTIR Gelatin Hashim et al. (2010) 

FTIR + PLS Meatball Rohman et al. (2011) 

FTIR + chemometrics Ham sausages Xu et al.(2012)  
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Differential scanning calorimetry (DSC) in halal verification 

DSC is one of the thermal analysis methods that apply the principle of heat 

differences of a sample by thermo-physical transitions (exothermic and endothermic 

changes).  DSC is widely used in analysing thermal profiles of various samples.  DSC 

provides unique thermal profiles and therefor suitable for halal products analysis (Table 3).    

Table 3: Reported application of DSC to discriminate lard and pork-based products 

Technique Sample(s) Reference 

DSC Cooking oils + lard Mansor et al. (2012) 

 

Mass spectrometric detection of pork-based products and alcohol   

Mass spectrometry (MS) is a powerful tool for identification and quantitation of 

organic molecules from various matrices especially when combined with liquid 

chromatography (LC) and gas chromatography (GC).   Recently MS has gained popularity in 

determining biomarkers for halal products authentication.  Table 4 shows some reported 

applications of MS in discriminating pork-based products from other animals as well as in 

detecting alcohol in food.      

Table 4: Some reported applications of MS to discriminate pork-based products and 

alcohol. 

Technique Sample(s) Reference 

MALDI-TOF-MS, LC-MS Porcine gelatine Zhang et al. (2009) 

HS-SPME-GC-MS Alcoholic beverage  Garcia-Martin et al. (2010) 

GCxGC-TOF-MS Lard Indrasti et al. (2010) 

GC-MS Pork Nurjuliana et al. (2011) 
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Conclusion 

Current technologies, infrastructure and experts highlighted in this paper justify the 

need for laboratory testing to guarantee the authenticity of halal products.   Therefore, 

consumer products regarded as halal should take into account beyond just trust, social, 

spiritual, environmental, and sustainability issues through document audit-based and site visit 

approaches as practiced by almost all halal certification bodies, but must also be verified 

through laboratory analysis.  

 

References 

Cai H, Gu X, Scanlan MS, Ramatlapeng DH and Lively CR.  (2012).  Real-time PCR assays 

for detection and quantitation of porcine and bovine DNA in gelatine mixtures and 

gelatin capsules.  Journal of Food Composition and Analysis.  25: 83-87.     

Dalmasso A, Fontanella E, Piatti P, Civera T, Rosati S and Bottero MT.  (2004).  A multiplex 

PCR assay for the identification of animal species in feedstuffs.  Molecular and 

Cellular Probes.  18: 81-87.  

Demirhan Y, Ulca P and Senyuva H.  (2012). Detection of porcine DNA in gelatine and 

gelatine-containing processed food products-halal/kosher authentication.  Meat Science. 

90: 686-689.  

Garcia-Martin S, Herrero C, Pena RM and Barciela J.  (2010). Solid-phase microextraction 

gas chromatography-mass spectrometry (HS-SPME-GC-MS) determination of volatile 

compounds in orujo spirits: multivariate chemometric characterisation.  Food 

Chemistry.  118: 456-461.  



7 

 

Hashim DM, Che Man YB, Norakasha R, Shuhiami M, Salmah Y and Syahariza ZA.  (2010).  

Potential use of fourier transform infrared spectroscopy for differentiation of bovine 

and porcine gelatines.  Food Chemistry.  118: 856-860.   

Indrasti D, Che Man YB, Mustafa S and Mat Hashim D.  (2010).  Lard detection based on 

fatty acids profile using comprehensive gas chromatography hyphenated with time-of-

flight mass spectrometry.  Food Chemistry.  122: 1273-1277.   

Laidan HR. (2011).  Halal Laboratory in the Philippines.  The Halal Journal. Issue 39: Page 

62. 

Lever J and Miele M.  (2012). the growth of halal meat markets in Europe: an exploration of 

the supply side theory of religion.  Journal of Rural Studies.  28 (4): 528-537. 

Mohd Yusop MH, Mustafa S, Che Man YB, Omar AR and Mokhtar NFK.  (2012).  

Detection of raw pork targeting porcine-specific mitochondrial cytochrome B gene by 

molecular beacon probe real-time PCR.  Food Analytical Methods.  5: 422-429. 

Mackie IM.  (1996). Authenticity of fish. In PR Ashurt and MJ Dennis (Eds.), Food 

authentication (pp. 140-170). London: Blackie Academic and Professional. 

Mansor TST, Che Man YB and Shuhaimi M.  (2012). Employment of differential scanning 

calorimetry in detecting lard adulteration in virgin coconut oil.  Journal of the 

American Oil Chemists Society. 89: 485-496. 

Nurjuliana M, Che Man YB, Mat Hashim and Mohamad AKS.  (2011). Rapid identification 

of pork for halal authentication using the electronic nose and gas chromatography mass 

spectrometer with headspace analyser.  Meat Science.  88: 638-644.  

Riaz MN and Chaudry MM.  (2004). Halal Food Production. Boca Raton: CRC Press LCC. 



8 

 

Rohman A, Sismindari, Erwanto Y and Che Man YB.  (2011). Analysis of pork adulteration 

in beef meatball using Fourier transform infrared (FTIR) spectroscopy.  Meat Science.  

88: 91-95. 

Syahariza ZA, Che Man YB, Selamat J and Bakar J.  (2005). Detection of lard adulteration in 

cake formulation by Fourier transform infrared (FTIR) spectroscopy.  Food Chemistry.  

92: 365-371.    

van der Spiegel M, van der Fels-Klerx HJ, Sterrenburg P, van Ruth SM, Scholtens-Toma IMJ 

and Kok EJ.  2012.  Halal assurance in food supply chains: verification of halal 

certificates using audits and laboratory analysis.  Trends in Food Science and 

Technology.  27: 109-119.  

Xu L, Cui HF, Ye ZH and Yu XP. (2012). Rapid discrimination of pork in halal and non-

halal Chinese ham sausages by Fourier transform infrared (FTIR) spectrometry and 

chemometrics.  Meat Science.  92: 506-510. 

Zhang G, Liu T, Wang Q, Chen L, Lei J, Luo J, Ma G and Su Z.  (2009). Mass spectrometric 

detection of marker peptides in tryptic digests of gelatine: a new method to differentiate 

between bovine and porcine gelatine. Food hydrocolloids.  23: 2001-2007. 

    

 


