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In recent times, there has been a growing awareness among consumers regarding the authenticity 

and quality of local and traditional products. To meet the high-quality standards for food products, 

international regulations require certain criteria to be met, including the absence or presence 

within specific limits of certain ingredients. Gas chromatography (GC) is an analytical technique 

employed to separate the chemical components of food and determine their presence, absence, 

or quantity. In order to assess compliance with regulations and identify potential fraudulence or to 

better characterize products, a combination of gas chromatography with other systems has been 

utilized to evaluate Italian cheeses. The application of gas chromatography in this analytical 

method is preferred due to its ease of diagnosis, sensitivity, efficiency, cost-effectiveness, and 

short analysis time. The utilization of gas chromatography in this analytical method, including the 

combination with other systems, allows for both targeted and nontargeted approaches to assess 

the quality and authenticity of the Italian cheeses.  
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Introduction  
This dissertation is a collection of research based on practical experience gained during a six-month 

internship at Bilacon GmbH Berlin Laboratory. Gas chromatography is an essential method widely used to 

determine the quality and authenticity of valuable Italian cheeses. By combining gas chromatography with 

specific instruments, it's possible to identify volatile parts and tell different types of cheese apart. Moreover, 

gas chromatography plays a key role in understanding the diets of animals that produce milk by identifying 

specific markers. This helps evaluate and control the allowed ingredients in each cheese. 

These articles discusses the importance of accurately confirming food and assessing quality. It highlights the 

significant role of the gas chromatography device. This method is used to tackle modern challenges of food 

tampering and dishonesty and has been thoroughly studied due to its vital role in setting and maintaining 

strict quality standards.  
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Montgomery H et al., 2020).

 
 

Figure 2: The dairy supply chain highlights zones of contamination during both the primary and processing phases. 
(
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1.6.1.Targeted Analysis  
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1.6.2.Untargeted Analysis 

 Table 1 : Advantages & Disadvantages of Targeted Metabolite Analysis and Untargeted Metabolite Profiling  
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Figure 3, The usage amounts of the preferred analytical methods to find fingerprints of food varieties  

1.8.1.DNA Fingerprinting 

1.8.2.Chromatographic Fingerprinting 
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Muroya et al., 2020)
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 Figure 4: Food metabolomics, foodomics and food authentication  

1.8.3. Spectroscopic Fingerprinting 

(Hofmann, 2010) 

           

 

 

 

 

 

 
1.8.4.Mass Spectral Fingerprinting 
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1.8.5.Metabolomic Fingerprinting 
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            Figure 5. The parts of Gas Chromatography  
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                        Schematic of mass spectrometer

Figure 7: A simplified diagram of a gas chromatograph–mass spectrometer showing (1) carrier gas, (2) autosampler, 
(3) inlet, (4) analytical column, (5) interface, (6) vacuum, (7) ion source, (8) mass analyzer, (9) ion detector and (10) 
PC.  
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   Figure 8:  Appearance of GC System  

https://www.mooreanalytical.com/gc-ms/
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2.5.1.The X-Axis: Retention Time  

2.5.2.The Y-Axis: Concentration or Intensity Counts   
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Figure 9: Fatty acid composition of a Pecorino Romano cheese on chromatogram 
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Omega - 5 - fatty acids 0,000

Table 2: Fatty acid composition of Pecorino cheese.  
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                        Table 3: Characteristics of Parmigiano Reggiano    

                                        Figure 10: 12 months aged Parmigiano Reggiano cheese  
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3.1.2.Quantitative GC-MS Method for Cyclopropane Fatty Acid Detection in Parmigiano Reggiano  

         Table 4: Presence of CPFA in cheeses of known origin  
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3.1.3. Analyzing Cyclopropane Fatty Acids: A Comparative Study of GC-MS and NMR Methods for Profiling 

and Quantification   

3.2.1.Pecorino Romano PDO  



21 
 

Schirone et al., 2012) 

(Cevoli et al., 2011) 

3.2.2.History of Pecorino Romano PDO  
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3.2.3.HS-SPME/GC–MS volatile fraction determination and chemometrics for the discrimination of typical 

Italian Pecorino cheeses  
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3.2.4.Provola dei Nebrodi  
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                                                    Figure 11: PDO Provola dei Nebrodi cheese  
 

 

3.2.5.History of Provola dei Nebrodi  

(The Nonsolocibus 

Association. (n.d.)) 

 
3.2.6. Characterization of ‘‘Provola dei Nebrodi’’, a typical Sicilian cheese, by volatiles analysis using SPME-

GC/MS  
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Figure 12: Typical TIC chromatogram of volatile compounds of Provola dei Nebrodi cheese  
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Table 5: Esters in the volatile fraction of  Provola dei Nebrodi at four different ripening times  

Ur-Rehman et al., 2000

Engels et al., 1997

Holland, 2004). 
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https://knowledge4policy.ec.europa.eu/food-fraud-quality/topic/food-fraud_en
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