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High-resolution magic-angle spinning (HRMAS) NMR spectroscopy is an appealing technique for 

semi-solid foods such as cheese. The aim of this study was to elucidate the potential use of HRMAS 

NMR spectroscopy for metabolite profiling of Danbo (30+) cheese and to investigate the effects of 

different processing conditions including different rennet (2 types) and starter culture combinations 

(2 types) and duration of salting time (6, 12, or 24 h). Furthermore, the HRMAS NMR data were 

combined with sensory profiling to elucidate possible relations between the cheese metabolite 

profile and its sensory attributes. Cheese samples (n =18) were analyzed on a Bruker Avance III 

600 MHz spectrometer equipped with a 4 mm HRMAS probe at 8
o
C. Spin-echo spectra were 

optimized for the cheese samples. A total of 15 metabolites were assigned in the obtained spectra. 

Data were analysed by multivariate analysis and the results were validated by cross-validation and 

permutation testing. A pronounced effect of duration of salting period on the metabolite profile of 

the cheese samples was observed. Thus, cheese samples salted for 24 hours were characterized by a 

higher amount of lactate while cheese samples salted for 6 hours had a higher amount of the 

metabolites acetoin, acetate, and tyrosine. PLS2 regression between the NMR data and sensory 

attributes showed that correlations between the cheese content of acetion and the sensory attributes 

butter milk aroma (R
2
 = 0.55), and butter aroma (R

2
 = 0.52) could be established as a result of 

different rennet types and starter cultures. The present study suggests that HRMAS NMR 

spectroscopy could be a useful technique to analyze cheese metabolite characteristics as function of 

processing conditions and to identify influential cheese metabolites affecting the sensory properties. 


