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INFORMATION 

 
● SAMPLES 

 
2 samples (Stilfser and Almkaese) 
 

● DATE OF ARRIVAL 

 

2019-08-19 

 

● SAMPLE PREPARATION AND ANALYSIS 

 

Almkaese and Stilfser cheeses have been cut into small pieces (Fig. 1) and treated in the                

same way.  

10g of cheese were mixed with 10 ml of milliq water with a commercial mixer. 

4 g of cheese were placed in 20 mL glass vials and 0,8 g of NaCl were added to help the                     

volatilization of compounds (Fig. 2). 

For each cheese sample three replicates were performed. 

Volatile compounds were extracted with head space solid phase micro-extraction          

(HS-SPME), using a method adapted from (Delgado et al. 2010).  

Samples were kept at 50°C for 30 min; then, volatile compounds were extracted by placing a                

50/30 µm divinylbenzene/carboxen/polydimethylsiloxane SPME fibre (Supelco, Bellefonte,       

PA) into the vial and exposing it to the headspace for 30 min at 50 C. 

A GCMS-QP2010 SE gas chromatograph mass spectrometer (Shimadzu) was used to separate            

the compounds with a capillary ZB-WAX column (30 m x 0.25 mm i.d. x 0.25 μm)                

(Phenomenex)). The compounds were desorbed in the GC inlet at 250°C for 2 min. 

 

The GC oven parameters were set as follow: the oven was kept at 40°C for 3 min and the                   

increased by 4 °c/min to 220°C and maintained for 1 min; increased by 10 °C/min up to 250                  

°C and maintained for 1 min. The MS detector was operated in full scan mode (mass range                 

35-400 m/z) and the transfer line to the MS system was maintained at 250°C. Data               

processing was performed using MS-DIAL SOFTWARE. Identification of volatile compounds          

was carried out by comparing retention indexes and mass spectra using the NIST 2017              

 



 

database. The experimental linear temperature retention index of each compound was           

calculated using a series of n-alkanes (C8-C20) in the same experimental conditions as the              

samples. Results were expressed as peak height of each compound. 

 

 

ALMKAESE STILFSER 

 
Fig. 1: Image of cut Almkaese (left) and Stilfser (right). 

 

 



 

 
Fig. 2: Image of cut cheese and prepared samples in headspace vials. 

 

 

 

RESULTS 

 

● CROMATOGRAMS 

 

 



 

 
Fig. 3: Chromatograms of Almkaese (red) and Stilfser (green) in FullScan. 

 

 

 
Fig. 4: Detail of chromatograms of Almkaese (red) and Stilfser (green) with retention time              

between 17 and 24.5 min. 

 

● IDENTIFICATION OF PUTATIVE COMPOUNDS 

 

 



 

Thanks to the mass-spectrometry approach we obtained a spectrum of fragmentation for            

each peak. Our spectra were compared with those available in the NIST library2017. 

The compounds reported in the Table derive from peaks present in the samples whose              

spectrum obtained a good match with those available in the library (NIST 2017).  

For the peaks of the putative compounds an integration was performed thus obtaining a              

numerical value relative to the height of the peak itself. 

The reported values (Table) do not represent a quantification but they can be compared to               

determine the presence of one compound in one sample compared to another. 

 

 

 



 

 

  Almkaese 

Putative compound odor description Cheese_A_1 Cheese_A_2 Cheese_A_3 

1-Butanol  Sweet, fruity 1393 1451.5 845.75 

1-Butoxy-2-propanol Ether 618 710 789.25 

1-Heptanol  Citrus, Heavy, Oily 948 1022.5 1285.25 

1-Hexanol Sweet, Green, Herbaceous, Woody 847.5 963 815.5 

1-Octen-3-ol Mushroom 833 886.5 1217 

1-Pentanol Balsamic, sweet, fusel like 2448.75 3159.75 2638.75 

2,3-Butanediol  Fruity, creamy, buttery 315990.5 179471.5 262643 

2,3-Butanedione Buttery, cream cheese 15476.25 10839.5 11812.75 

2,3-Dithiabutane Cauliflower, garlic 112 57.5 65.25 

2-Heptanol Earthy oil 5835 6440 6202.5 

2-Heptanone Floral, fruity 9436.25 12584 11222 

2-Hydroxy-3-pentanone Earthy, nutty, truffle 2266 1735.5 1768 

2-Methylpropanoic acid Feet-vomit 21299.25 11097 15730.5 

2-Nonanone Mushroom 1169.5 4161.75 10302.5 

2-Pentanol  Musty, fusel, winey, fruity, ripe banana, apple, tropical 21327.5 4308 11275.75 

2-Undecanone Waxy, fruity with creamy cheese like notes 2276.5 2045.75 2899.75 

3-Methyl-1-butanol Brandy, Pleasant, Fruity, Wine 13953.5 7867.5 9200 

3-Methyl-3-buten-1-ol Sweet, fruity 3497 2859.5 2581.5 

3-Methylbutanoic acid Rotten fruit, mild, sweaty 83591.75 59558.25 80754.25 

Acetic acid Vinegar, pungent 66404 59136.5 60499 

Acetoin Buttery, caramellic/caramel, creamy 64544.5 56315.75 44268 

Benzyl methyl ketone Almond-like 311.5 344 325 

Butanoic acid Rancid, cheesy, putrid, sweaty 127388.3 86418 120398 

Butanoic acid, 2-methyl- Acidic, fruity, dirty, cheesey with a fermented nuance 12052 8419.75 11951.5 

Decanoic acid Rancid 1258 1481.25 1616.75 

delta-Caprolactone Creamy spicy coconut 2475.25 2405.5 3266.25 

delta-Decalactone Sweet, creamy, lactonic, fatly, coconut, milky 4947 6461.75 7060.5 

delta-Dodecalactone  Fruity-apricots,sweet, soapy 1271 1468.5 1417.75 

delta-Octalactone Coconut, melon sweet 1546.25 1950.75 2168.5 

D-Limonene Sweet, citrus and peely 60.5 228.5 40.25 

Dodecanoic acid Waxy-sweet, rancid fatty 316 190 322 

Ethanol Alcohol, mild 5129 3531.5 4204.75 

Heptanoic acid Cheesy, waxy, sweaty, fermented, pineapple and fruity 362.25 402.25 577.5 

Hexanoic acid Pungent, blue cheese, goat-like 62888.5 61237 86635.5 

Hexanoic acid, ethyl ester Pineapple, apple powerful 241 501.5 347 

Nonanal Citrus 737.25 1444.25 386.75 

Octanoic acid Goaty, waxy, sopay, body odour 7353 9681.5 11231.25 

Phenylethyl Alcohol  Rose, floral 1831.25 2242.5 2695.75 

 



 

Prenol Fruity, green, lavender 1924.25 1324.5 1563.75 

Propanoic acid Vinegar, pungent 353657.8 237134.3 225170.75 

Tetradecanoic acid Faint, waxy, fatty with a hint of pineapple and citrus peel 660.75 272.5 365.75 

 

 

 



 

Applying the PLS-DA (Partial Least Squares Discriminant Analysis) we can observe a clear             

separation between Almkaese and Stilfser samples in the first two principal components.            

Component 1 explains 52.3% and component 2 18.7% of the total variance (Fig 5). In Fig 6 a                  

loadings plot is reported showing the metabolites which influence the sample separation. 

 

Fig. 5: Partial Least Squares Discriminant Analysis of Almkaese (red) and Stilfser (green)             

considering all the 3 replicates. 

 

 



 

 

Fig. 6: Loadings plot  

 

 

 



 

 

Fig. 7: The 20 compounds that most influence the separation between the two cheese              

samples 

 

 

 

 

 

 

 

 

 



 

The following graphs represent some interesting compounds for the discrimination of the 

two different cheese samples. In the y axis is reported the height of the peak with the 

original value and the normalized one. 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

  

 



 

 

 

 



 

 

 

 



 

 

 

 


