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Introduction 

Profound characterisation of microbial communities in the malting ecosystem enhances the 

understanding of the malting process. During malting, a diverse microbial community including 

bacteria, yeasts and filamentous fungi represents a second metabolically active compound in 

addition to the germinating barley. Microbes greatly affect malting performance and malt quality and 

subsequently have an important impact on beer quality. Due to the limitations associated with 

traditional, culture-based detection and identification techniques, advanced molecular techniques 

are crucial to unravel the black box of microbial communities during malting. 

Well-characterised microbial communities consisting of barley- and malt-derived microbes open up 

new possibilities to improve malt characteristics. The presence of microbes producing cell wall 

hydrolysing enzymes such as xylanases at different stages of the malting process affect mash 

filtration behaviour of the kilned malt and consequently have great potential in respect of more 

efficient wort production and enhanced beer flavour quality, including flavour stability.  

Materials and methods 

Culture-independent molecular techniques such as Terminal Restriction Fragment Length 

Polymorphism (T-RFLP) and 454 high-throughput pyrosequencing, both targeting the 16S ribosomal 

RNA gene, were used to deeply characterise the bacterial communities in barley, during germination 

and in kilned malt in different industrial malting systems. In addition, the diversity of the glycosyl 

hydrolase (GH) family 10 xylanase genes was explored with 454 pyrosequencing. Moreover, the 

arabinoxylan degrading bacteria present on the grains during the malting process were isolated on 

selective media and identified by 16S rRNA gene sequencing. 

Results and discussion 

T-RFLP and 454 pyrosequencing results will be discussed during the presentation. 

Microbial xylanases belonging to the GH family 10 are highly interesting for malting process 

optimisation. This study provides a molecular approach to profoundly study GH family 10 xylanase 

genes during malting, giving an insight into the diversity and distribution of xylanase sequences in 

malting barley. Furthermore, culturable xylanase producing bacteria are identified during the malting 

process in the search for potential management of the in-house microflora with interesting xylanase 

activity. 

What’s innovative 

Microbial fingerprinting of malting barley is performed by using T-RFLP and 454 pyrosequencing, 

being culture-independent approaches that eliminate bias towards the selective enrichment of fast 

growing microbes detected by traditional “plate” culture techniques. Detailed molecular 

investigations on GH family 10 xylanase genes contribute to the management of the malting process 

with novel process-borne xylanase producing bacteria. 


