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l Part 1: Introduction I Microbial Dynamics Part 2: Introduction Cooperative Fermentation 2
PART 1: MICROBIAL DYNAMICS

= Ensiling of grass, alfalfa, and maize

= real-time pH-monitoring in mini-fermenters (Sun et al. 2024)

= Sampling according to pH curves
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Sun, Y., Shan, G., Grantz, D., Acir, I.-H., Maack, C., Rang, K. and Buescher, W. (2024). Sensor model fusion reveals the dynamics of Lactobacillus fermentation with real
time concentrations of lactic and acetic acids in ensiling of maize and ryegrass. Sens Actuators B Chem, 418, Article 136364.
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Part 2: Introduction

l Microbial Dynamics I

MICROBIOME: GRASS
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Cooperative Fermentation 3
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Lentilactobacillus sunkii
Lentilacobacillus parabuchneri
Lentilactobacillus buchneri
Latilactobacillus curvatus
Lactobacillus acetotolerans
Pediococcus parvulus
Lentilactobacillus otakiensis
Lactiplantibacillus plantarum
Levilactobacillus brevis
Leuconostoc rapi
Latilactobacillus sakei

Lactococcus lactis

Weissella cibaria

Weissella hellenica
Leuconostoc mesenteroides
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Crassifilum sonorensis
Duganella zoogloeoides
Pseudomonas spp.
Sphingomonas faeni
Agrobacterium spp.

PB = PacBio
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MICROBIOME: ALFALFA
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Cooperative Fermentation

others

Enterococcus mundetii
Loigolactobacillus coryniformis
Pediococcus pentosaceus
Companilactobacillus nuruki
Lactiplantibacillus plantarum
Levilactobacillus brevis
Weissella minor

Lactococcus lactis

Weissella cibaria

Weissella hellenica
Leuconostoc mesenteroides
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Ewingella americana

Lelliottia amnigena

Variovorax boronicumulans
Erwinia spp.

Pantoea spp.

Pseudomonas spp.
Sphingomonas spp.
Methylobacterium goesingense

PB = PacBio
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MICROBIOME: MAIZE
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others

Limosilactobacillus reuteri
Lactobacillus johnsonii
Lactiplantibacillus plantarum
Levilactobacillus brevis
Leuconostoc citreum

Lactococcus lactis
Weissella cibaria

Weissella hellenica
Leuconostoc mesenteroides

Raoultella terrigena
Atlantibacter hermannii
Rahnella aceris
Microbacterium oxydans
Sphingobacterium multivorum
Crassifilum sonorensis

Pseudomonas allii
Stenotrophomonas lactitubi

PB = PacBio
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CONCLUSION PART 1

- Microbiome of the main fermentation activity was analyzed thanks to real-time

pH monitoring

- Fermentation was mainly driven by the heterofermentatives Leuconostoc spp.

and Weissella spp. and the homofermentative Lactococcus lactis

- Role of Lactobacilli more important after pH reduction
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PART 2: COOPERATIVE FERMENTATION

- isolates obtained from silages of part 1
- Combinations were tested

Homofermentative LAB

Levilactobacillus brevis LD2 +  Pediococcus pentosaceus LD12

Lentilactobacillus buchneri LD32  + Lactococcus lactis LB46

Pure cultures are compared to co cultures
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LACTIC ACID FERMENTATION

homofermentative heterofermentative
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In Co culture:
- Faster/greater acidification
—> More acetic acid, less Ethanol
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Microbial Dynamics Part 2: Introduction
CO CULTURE: GROWTH AND PH
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CO CULTURE: METABOLITES
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CO CULTURE: METABOLITES
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Cooperation of homo- and heterofermetative LAB:

- Higher amounts of organic acids

- Lower amounts of ethanol

Details of cooperative mechanisms still need to be elucidated
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