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Plant Biomass to Quality Animal Protein : A Unique Conversion
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Evaluation of Rumen Fermentation: Practices and Animal Welfare
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Exhalomics in Human Research
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Bovine Breath Research and Exhalomics

« Early disease diagnosis and
health monitoring Esophagous  Gaseousphase
« Rumen fermentation and Exhalome =

' Breath + Eructati
metabolic assessment St L

* Proof-of-the-concept studies dominate bovine
breath research (Haddadiet al., 2022)



Exhalomics in Characterizing VFA Profile in Dairy Cows
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Research goal: Compare exhalome with ruminal metabolome profile in dairy
cows to assess metabolic status.
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Experimental Design: Switchback
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Exhalome Sampling via GreenFeed System and Mass Spectrometry
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A Workflow to Assess How Exhalome Profile Reflects the
Dietary Conditions in the Rumen?
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Low-starch) Similarly to Ruminal Profile

A. Ruminal
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Metabolites Significantly Altered at 2-h Post-feeding Detectable
in Both Ruminal and Exhalome Profile

A. Ruminal B. Exhalome
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Putatively Identified Metabolites Altered in Both Ruminal and

Ruminal
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Ruminal and Exhalome Profile Share Metabolic Pathway Activities
Associated with Starch Metabolism
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Metabolic Pathway Activities Associated with Starch Metabolism
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Take Home Message

= Both exhalome and ruminal metabolome profile captured similar diet effect.

= Shared enriched metabolic pathways were associated with carbohydrate
metabolism and metabolites altered at high magnitude post-feeding.

= Exhalomics shows the potentiality for non-invasive ruminal metabolic
assessment.
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Rumen pH (A) and temperature (B) of dairy cows fed high-starch (HS) and
lowstarch (LS) diets measured in 3-h intervals (LSM * SE)
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Metabolites Significantly Altered at Post-feeding Detectable
in Both Sample Matrices

A. Ruminal B. Exhalome
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