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Introduction 

Characterisation of the microflora in industrial processes in which microorganisms are involved, is an 

essential step in process management and optimisation. Up till now, microbial characterisation in the 

malting process has mostly been done using culture-dependent methods, probably leading to biased 

estimates of microbial diversity. The aim of this study was to thoroughly characterise the bacterial 

communities associated with barley during malting using both culture-dependent and culture-

independent techniques. More specifically, in addition to plating, both 16S ribosomal RNA (rRNA) 

targeted Terminal Restriction Fragment Length Polymorphism (T-RFLP) and 454 pyrosequencing 

were used to characterise the bacterial communities in barley during the whole malting process. 

Because of the importance of lactic acid bacteria (LAB) during malting, emphasis was put on LAB. 

Materials and methods  

Microbial population dynamics during industrial malting of one barley variety were monitored with both 

culture-based classical plating and 16S rRNA targeted T-RFLP and 454 pyrosequencing. Bacterial 

communities were analysed in barley samples, during germination and in kilned malt during two 

different harvest years. For T-RFLP, the ribosomal genes were amplified with both the universal 

bacterial primers 516F and 1541R and a primer pair specific for a particular LAB group, including the 

genera Lactobacillus, Pediococcus, Leuconostoc and Weissella (7F-677R). For the 454 

pyrosequencing analysis, other primer pairs were selected for circumventing potential technical 

drawbacks, i.e. 577F-926R and 341F-677R to assess the total bacterial and LAB community, 

respectively. The obtained 454 sequencing files were processed using biopython scripts and numbers 

of operational taxonomic units (OTUs) were determined with the Mothur software package 

(www.mothur.be). Sequences were linked to presumptive identities by using the BLAST program 

(http://www.ncbi.nlm.nih.gov). 

Results and discussion  

Our results demonstrate shifts in the dominant bacterial and LAB populations during malting. In the 

poster, the population dynamics during malting will be presented for both the total bacterial microflora 

as well as for the LAB populations. Results will be discussed in relation to the few available results in 

literature.  

What's innovative 

The structure of the microbial community during malting has been studied for the first time using state-

of-the-art culture-independent techniques such as T-RFLP and 454 pyrosequencing. Although many 

studies emphasise the importance of LAB during malting, no data were yet available of culture-

independent analyses of the LAB community in barley and/or during malting. This study will contribute 

to a better understanding of microbial population dynamics during malting. In addition, it may lead to 

better process management and selection of specific bacteria that may be inoculated during malting 

as part of process optimisation.  


