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Abstract. Characterization of the microflora during malting is an essential step towards process
management and optimization. The aim of this study was to characterize the bacterial communities
using two culture-independent methods,including Terminal Restriction Fragment Length
Polymorphism (T-RFLP) and 454 pyrosequencing, targeting the 16S rRNA gene. In order to analyze
bacterial communities and dynamics fully and precisely,the same batch of barley originated from
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two harvest years using two malting methods was studied in entire bacterial community and lactic

acid bacteria (LAB). The results showed that the bacterial community structure of barley from

different years was different and changed during the malting process,but there was no significance

difference between the two malting methods. Zooming in the LAB community using 454

pyrosequencing revealed a total of 139 operational taxonomic units (OTUs). LAB diversity appeared

relatively limited since 88% of the sequences were covered by the same five OTUs (representing

members of Weissella,Lactobacillus and Leuconostoc) present in all samples investigated.

Fluctuations in the relative abundances of the dominant LAB were observed with the process

conditions. In addition,both the year of harvest and malting environment influenced the LAB

community structure.
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Fig. 1 Relative abundance and distribution of the most
dominant bacterial terminal restriction fragments
obtained by T-RFLP analysis
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®1 HETEIABEIEEESLST

Table 1 Lactic acid bacteria operational taxonomic units identified in this study

¥ 51 %
OTU 102 Leuconostocaceae Weissella Weissella soli GU470977.1 100.0 9 548
OTU 101 Leuconostocaceae Weissella Weissella sp. JX826529.1 100.0 8 287
OUT 093 Lactobacillaceae Lactobacillus Lactobacillus spp. AB671287.1 100.0 4908
OTU 098 Leuconostocaceae Leuconostoc Pseudomesenteroides JX866706.1 100.0 3555
OUT 100 Leuconostocaceae Weissella Weissella sp. JQ726614.1 99.7 3 367
OTU 091 Lactobacillaceae Pediococcus Pediococcus pentosaceus JX679020.1 100.0 1129
OUT 085 Lactobacillaceae Lactobactllus Lactobacillus sp. JX826575.1 100.0 824
OTU 062 Lactobacillaceae Pediococcus Pediococcus parvulus JQ249066.1 100.0 584
OUT 099 Lactobacillaceae Lactobacillus Lactobacillus oligofermentans AY733084.2 99.0 341
OTU 056 Leuconostocaceae Leuconostoc Leuconostoc carnosum CP003851.1 100.0 316
OUT 094 Lactobacillaceae Lactobacillus Lactobacillus iners clone AY283272.1 100.0 304
OouUT 097 Leuconostocaceae Leuconostoc Leuconostoc palmae AM940225.1 95.9 108
OUT 088 Lactobacillaceae Lactobacillus Lactobacillus hammesii AB512777.1 100.0 104
OUT 058 Lactobacillaceae Lactobacillus Lactobacillus coryniformis J0249069.1 98.7 81
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Fig. 4 Relative abundance and distribution of the most
dominant lactic acid bacteria during malting
based on 454 pyrosequencing
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