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Figure S1. Heatmap and dendrogram representation of 329 volatile components from lager 

beers under study. The samples were clustered according to the producer’ type: micro-brewer 

beers (green, obtained from Portuguese market); and macro-brewer beer (red, obtained from 

Portuguese market). The content of each compound was illustrated through different colors 

(from dark blue, minimum, to dark red, maximum). Dendrogram for the HCA results using 

Ward’s cluster algorithm to the data set was also included.  

  



  

Figure S2. Box plots of the chromatographic area of acids for macro-brewer and micro-brewer 

beers, considering the common (left) and non-common (right) analytes to all lager beers under 

study. The beer producer type showed significant statistical differences, for both analytes 

(common and non-common), with p < 0.01 (**) and p < 0.05 (*) respectively, using t-test in 

GraphPad prism. 

  

Figure S3. Box plots of the chromatographic area of alcohols for macro-brewer and micro-

brewer beers, considering the common (left) and non-common (right) analytes to all lager beers 

under study. The beer producer type showed significant statistical differences for non-common 

analytes, with p = 0.001 (***), using t-test in GraphPad prism. 

  

Figure S4. Box plots of the chromatographic area of esters for macro-brewer and micro-brewer 

beers, considering the common (left) and non-common (right) analytes to all lager beers under 

study. The beer producer type showed significant statistical differences, for both analytes 

(common and non-common), with p = 0.001 (***), using t-test in GraphPad prism. 
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Figure S5. Box plots of the chromatographic area of monoterpenic compounds for macro-

brewer and micro-brewer beers, considering the common (left) and non-common (right) 

analytes to all lager beers under study. The beer producer type showed significant statistical 

differences, for both analytes (common and non-common), with p < 0.0001 (****), using t-test in 

GraphPad prism. 

  

Figure S6. Box plots of the chromatographic area of norisoprenoids for macro-brewer and 

micro-brewer beers, considering the common (left) and non-common (right) analytes to all lager 

beers under study. The beer producer type showed significant statistical differences for non-

common analytes, with p = 0.001 (***), using t-test in GraphPad prism. 

  

Figure S7. Box plots of the chromatographic area of sesquiterpenic compounds for macro-

brewer and micro-brewer beers, considering the common (left) and non-common (right) 

analytes to all lager beers under study. The beer producer type showed significant statistical 

differences, for both analytes (common and non-common), with p < 0.0001 (****), using t-test in 

GraphPad prism. 
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Figure S8. Box plots of the chromatographic area of sulfur for macro-brewer and micro-brewer 

beers, considering the common (left) and non-common (right) analytes to all lager beers under 

study. The beer producer type showed significant statistical differences, for both analytes 

(common and non-common), with p = 0.001 (***), using t-test in GraphPad prism. 

 

Figure S9. Box plots of the chromatographic area of sulfur for macro-brewer and micro-brewer 

beers, considering the common (left) and non-common (right) analytes to all lager beers under 

study.  

 

Figure S10. Box plots of the total chromatographic area of all detected analytes for macro-

brewer and micro-brewer beers. The beer producer type showed significant statistical 

differences, for both analytes (common and non-common), with p < 0.0001 (****), using t-test in 

GraphPad prism. 
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Figure S11. Box plots of the short-chain (left, C6-C12) and long-chain (right, C14 and C16) esters 

for macro-brewer and micro-brewer beers. The beer producer type showed significant statistical 

differences, for both esters’ type, with p < 0.0001 (****), using t-test in GraphPad prism. 

  

Figure S12. Box plots of the chromatographic area of acetate esters for macro-brewer and micro-

brewer beers, considering the common (left) and non-common (right) analytes to all lager beers 

under study, which showed no significant statistical differences. 
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