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3.  MATERIJAL I METODE 
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Slika 8. Plinski kromatograf sa spektrometrom masa; Shimadzu GCMS-QP2010 (46) 

  

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. REZULTATI 
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Diploma Thesis Title: Determination of methylxanthines in chocolate samples 

 

Objectives:. Qualitatively demonstrate the presence of methylxanthine in chocolate 

samples and in biological urine samples using the GC-MS method. Compare the results of the 

analyzes obtained after the preparation of chocolate samples by various extraction methods 

(solid phase extraction and liquid liquid extraction) and determine which method is most 

suitable for the preparation of samples containing methylxanthine. Compare the results of the 

analysis obtained after the preparation of biological samples by liquid-liquid extraction at 

different subjects. 

 

Material and Methods: In this study were used samples of 11 chocolates (3 dark and 8 

milk chocolates) in the form of chocolate bars and biological samples of three subjects. 

Chocolate samples were initially analyzed individually to determine the presence of 

methylxanthine. Chocolate samples were prepared by solid phase extraction (SPE method), 

while Dorina chocolate for cooking and biological samples were prepared by liquid-liquid 

extraction (LLE method). Samples were dissolved in a small volume of chloroform and 

analyzed on a GC-MS method using mode that simultaneously records total ion 

chromatogram (TIC) in the area of 40-600 m / z and single ion monitoring (SIMs) scanning 

mode. 

 

Results: In 10 chocolate samples and all biological samples, theobromine and caffeine 

were detected. Samples prepared for LLE analysis gave much more pronounced responses to 

the chromatogram then samples prepared for SPE analysis. There are differences in the 

methylsantine signals in urine samples in different subjects. 

 

Conclusion: The analysis of GC-MS technique has successfully demonstrated the 

presence of methylxanthine in chocolate samples of 3 dark and 7 milk chocolates and in 

biological samples of urine. The LLE method showed greater efficiency in preparing samples 
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for analysis then the SPE method. After the LLE method, better pattern responses were 

detected. GC-MS technique analysis compares the results obtained after the preparation of 

biological samples by liquid-liquid extraction at different subjects. It was found that one of 

the subjects had different results from the remaining two subjects, and further comparison 

tests should be carried out. 

 

 






