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INTRODUCTION TO HALAL ANALYSIS

• Halal authentication analysis is intended to confirm 
that the products (food, cosmetics, pharmaceuticals) 
are free-non halal-components 

• The advanced technology in the industries has led to 
the use of non-halal components in the product.
– Pork
– Lard
– Porcine gelatines

• Montowska and Pospiech (2010) reported that some 
food and pharmaceutical products available in the 
market may be labelled with incorrect or missing 
information related to ingredients sources. 

Montowska, M., & Pospiech, E. (2010). Authenticity determination of meat and meat products on the 
protein and DNA basis. Food Reviews International, 27(1), 84–100.



• Article 4 

• Products that enter, circulate, and traded in the 
territory of Indonesia must be certified halal.

MANDATORY OF HALAL CERTIFICATION



HALAL CERTIFICATION in Indonesia

• Indonesia has IMPLEMENTED Indonesian Act No. 33, 

2014 (Undang-Undang Jaminan Produk Halal, Act on 

Halal Products assurance) 

• Halal certification is carried out by Halal Product 

Assurance Organizing Agency or Badan Pelaksana

Jaminan Produk Halal 

• The auditing process is carried out by Halal Examination 

Agency (Lembaga Pemeriksa Halal)



HALAL CERTIFICATION in Indonesia

Role the 
standardized 
analytical 
methods



Halal Examination Agency (LPH)

• Halal auditing is carried out by LPH

• To establish LPH, the following requirements must be fulfilled 
(Article 13): 

– having its own office and equipment; 

– having accreditation from BPJPH; 

– having a minimum of 3 (three) Halal Auditor; and

– having a laboratory or cooperation agreement with other 
institutions which own a laboratory

The collaboration of BPJPH with LPH as intended is conducted 
for Product examination and/or testing of products (Article 9).

Need standardized methods for non-halal testing



ANALYSIS OF NON-HALAL COMPONENT

• To comply with halal requirement, 

more stringent auditing/monitoring 

system is needed by Halal  

Authorities  or Certification Bodies

• Reliable state-of-the-art scientific 

methods are required for analysis of 

non-halal components (e.g porcine 

origin, alcohol) in halal food

• Analytical techniques become major 

challenge for authentication of halal 

products 

Non-halal components 
commonly found in food, 
cosmetics and 
pharmaceutical products 
are pig derivatives (lard, 
pork, porcine gelatin) and 
alcohol



METHODS FOR HALAL AUTHENTICATION

• Lard 
– FTIR spectroscopy, especially combined with chemometrics (Lard, 

lipid based-products)

– GC-MS (certain fatty acids in lard)

– Differential scanning calorimetry (Lard, lipid based food)

– Electronic nose or fast gas chromatography (analysis aroma 
profile)

• Pork
– Real-time PCR

– Enzyme immunosorbent assay

• Porcine Gelatin 
– RT-PCR (DNA-based methods for analysis of porcine DNA and non-

allowed meat DNA)

– LC-MS (peptide profile)



METHODS FOR HALAL AUTHENTICATION

• Screening/exploratory

– FTIR spectroscopy

– Differential scanning calorimetry (Lard, lipid based food)

– Electronic nose or fast gas chromatography (analysis aroma 
profile)

• Confirmatory

– RT-PCR (DNA-based methods for analysis of porcine DNA and 
non-allowed meat DNA)

– LC-MS-MS (peptide profile)

– GC-MS (certain fatty acids as markers in lard)



Number of Publication by Affiliation 
keywords: Halal Authentication



STANDARD METHODS

• Candidate of standard method
– Lard: GC-MS
– Pork: DNA based method
– Gelatin: LC-MS/MS and PCR based methods

• To be standard methods, analytical techniques 
used must be:
– Specific
– Accurate
– Precise
– Sensitive
– Robust



IR spectroscopy is based on the interaction between EMR and
matters (samples) in IR regions

FTIR spectroscopy
Rapid and sensitive
Non destructive
Ease in sample presentation
used for qualitative
quantitative analyses

INFRARED SPECTROSCOPY

FINGER PRINT TECHNIQUE



AUTHENTICATION OF HALAL MEAT USING FTIR SPECTROSCOPY



GENERAL STEP FOR 
HALAL MEAT 
AUTHENTICATION 
IN FOOD PRODUCTS



ANALYSIS OF LARD USING FTIR SPECTROSCOPY



ANALYSIS OF LARD IN COSMETICS



FTIR SPECTRA OF LARD AND OTHERS 

Rohman et al. (2011): JAOCS
Jumlah Puncak (peak) /Bahu (shoulder)
Intensitas (absorbansi atau transmitans) puncak/bahu
Frekuensi eksak tiap puncak/bahu



CLASSIFICATION OF LARD AND OTHERS

1 Lard, 2 beef fat, 3 chicken fat, 4 mutton fat, 5 cod liver oil, 6 canola oil, 7 corn oil, 8 extra virgin 
olive oil, 9 grape seed oil, 10 palm oil, 11 pumpkin seed oil, 12 rice bran oil, 13 sesame oil, 14 
soybean oil, 15 walnut oil, 16 sunflower oil, 17 virgin coconut oil



AUTHENTICATION OF HALAL MEAT USING FTIR SPECTROSCOPY



• Advantages
– Simple and some cases without any sample preparation
– Specific because FTIR spectra are fingerprint in nature

• Disadvantages
– The developed method can only be used for formulations of 

samples consistent with those tested
– If the composition of the sample to be analyzed is different, 

FTIR spectra of the analyte in the mixture will also be 
different. 

– the presence of non-halal components in the different food 
samples is quantified using different spectral regions.

Advantages and Disadvantages of FTIR



ANALYSIS OF NON-HALAL MEAT



• Porcine gelatin is frequently used in capsule shell (pharmaceutical 
products) or candies (food products).

• FTIR spectra could be applied as screening method

• Need further confirmation using real-time PVR or LC-MS/MS

The use of FTIR spectra for porcine gelatin



Differentiation of gelatin sources

• Suitable for analysis 
of gelatin sources
– Porcine

– Bovine

– Porcine

• Need classification 
chemometrics
– PCA

– Cluster analysis



Analysis of porcine in food products



• In liquid chromatography (LC) and gas chromatography 
(GC), non-halal components are separated into its 
separate components via interaction between a liquid 
or gas mobile phase, respectively

• This methodology focuses on searching the specific 
markers present in porcine (fatty acids composition, 
triglyceride, peptide, proteins).
– GC-MS: fatty acid markers in lard
– LC-MS: specific peptide markers in porcine gelatines

• Oftentimes, GC and LC are combined with mass 
spectrometry (MS).

• Need the chemometrics techniques for making 
profiling between non-halal and halal components

Chromatographic-based methods: LC-
MS and GC-MS



Chromatographic-based methods: LC-
MS and GC-MS



GC-MS coupled with chemometrics

• The analytes must be volatile and stable to 
high temperature

• Typically used for analysis

– Fatty acid composition of lard and other animal 
fats

– MAG and DAG

• GC-MS is used for searching the specific fatty 
acids markers in lard



FATTY ACID ANALYSIS USING 2D-GC



Fatty acids composition of animal fats

Different carbon chain length and level of unsaturation of FAME 
components were grouped clearly on the GC GC



Composition of fatty acids in animal fats



IDENTIFICATION OF FATTY ACID

• GC x GC-TOF/MS was used to look for specific fatty acids as chemical 
markers for identification of lard. 

• Three fatty acids were successfully used as fatty acid markers in lard

– trans-9,12,15-octadecatrienoate (C18:3 n3t)

– 11,14,17-eicosatrienoate (C20:3 n3t) 

– 11,14-eicosadienoate (C20:2n6)



Classification of animal fats



GELATINE ANALYSIS

• Some reviews on gelatin analysis existed, mainly based 
on the physico-chemical properties and molecular 
biology-based methods

• Some of the methods are only suitable for analysis of 
pure compounds such as FTIR spectroscopy and HPLC

• LC-MS/MS and real-time PCR are potential to be 
developed as official methods for detection 
(confirmation) of gelatins due to its capability to find 
specific markers
– Real time PCR  DNA

– LC-MS/MS  specific peptides





MASS SPECTRUM OF BOVINE GELATI



PEPTIDE MARKERS FOR DIFFERENTIATION BOVINE AND PORCINE 
GELATINES





Selected ion monitoring 
chromatograms of marker 
peptides in (A) donkey-hide 
gelatin, m/z 765.8556, 
doubly-charged ion of 
fragment 
GEAGPAGPAGPIGPVGAR. (B)
bovine-hide gelatin, m/z 
641.3065, doubly-charged ion 
of fragment 
GEAGPSGPGPTGAR. (C) pig-
hide gelatin, m/z 925.4326, 
doubly-charged ion of 
fragment 
GEPGPTGVQGPPGPAGEEGK. 
(D) glue of tortoise shell m/z 
758.3530, sequence 
unknown. (E) deerhorn glue 
m/z 732.8282, sequence 
unknown.



Classification of gelatines




