
 
ABSTRACT 

 
METHOD  DEVELOPMENT  OF  Salmonella typhimurium  

IDENTIFICATION  ON FOOD 
BASED  ON  CELLULAR  FATTY  ACID  PROFILING  

USING  GAS CHROMATOGRAPHY-MASS SPECTROMETRY 
 
 
 

The objective of the research was to construct a Principal Component 
Analysis (PCA) model based on cellular fatty acid profile of Salmonella 
typhimurium using GC-MS. The PCA model was used to discriminate Salmonella 
typhimurium among some foodborne pathogens  such as Eschericia coli, 
Staphylococcus aureus, Bacillus subtilis and Pseudomonas aeruginosa. 

The principle of the technique is to analyze the  whole fatty acid in 
bacterium, which is characterictic for each species and exhibit the differentiation 
among them. The cellular fatty acid was determined by GC-MS using Fatty Acid 
Methyl Esther (FAME) method. The bacterium  was incubated in CASO agar 
plate for 24 hours at 32°C prior methyl esterification process. The fatty acid 
profile then used to construct a PCA model for each bacterium.  

The result of this research showed that different species was able to be 
distinguished by the PCA model of each bacteria. The first two PC explained 71% 
of the total variance and together with the third PC, the model explained 94% of 
the variance. The first PC on the score-plot has separated the bacteria into two 
groups, based on the Gram-type of the bacterium. Salmonella typhimurium’s 
model was characterized mainly by the 9-hexadecenoic acid, an unsaturated 
straight chain fatty acid. This fatty acid is a marker of Gram negative bacterium. 
Experiment on calibration set and test set using PCA model of Salmonella 
typhimurium showed that Salmonella typhimurium in sample was able to be 
identified correctly. Identification of  Salmonella typhimurium on food matrice 
using standard method and GC-MS method gave the same result. 

Using this cellular fatty acid PCA model, Salmonella typhimurium was 
succeed to discriminate from Eschericia coli, Staphylococcus aureus, Bacillus 
subtilis and Pseudomonas aeruginosa. This method has a potential capability as 
the detection method for Salmonella typhimurium contamination on food. 
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