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WHAT? WHY? HOW?

Ability to respond to a 
perturbation by 

reverting quickly to 
previous production 

level and health status

↑ Nutritional 
challenges related to 
climate change and 
feed supply crises

By simulating a feed 
supply crisis: 

the ration is not 
available for 3 days
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DIMETHYL ACETALS (DMA)

WHAT? WHY? HOW?

Microbial lipids 
containing vinyl 

(alk-1-enyl) ether chains

Biomarkers of 
microbial condition, 
associated with the 

ability to be cope with 
environmental changes

DMA elution during 
standard FAME 
analysis by GC

DMA-16:0
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OBJECTIVE

To compare the pattern of variation of ruminal DMA in 
dairy sheep that are phenotypically divergent for 

feed efficiency and subjected to a nutritional challenge

1. Feed efficiency estimation

2. Nutritional challenge



40 Assaf sheep
individual pens

1. FEED EFFICIENCY ESTIMATION

3 weeks

Feed intake
Milk yield

Milk composition
Body weight

[FE = DMIR - DMIP]

H-FE

L-FE
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Feed efficiency
estimation (21 d)

Pre-challenge
ad libitum TMR

Challenge
STRAW

Post-challenge
ad libitum TMR

day (within period)-8 2-6-7 -5 -4 -3 -2 -1 0 1 913 2 3 4 5 6 7 8 10

Rumen fluid
stomach tube

2. NUTRITIONAL CHALLENGE

Lipid extraction + 
base-acid methylation

GC-FID + GC-MS



Proc MIXED SAS v9.4

Repeated measurement analysis

Model: 

        Fixed effects of feed efficiency level (H-FE vs. L-FE), 

                                   time (≈ challenge) 

                                   and their interaction

Means adjusted for multiple comparisons using Bonferroni’s method



RESULTS - PERFORMANCE
Barrio et al. (2023) 10.3168/jds.2022-23174

Feed intake

Milk yield

No differences due to FE

Greater in H-FE

H-FE L-FE

Milk, 
kg/d

Pre-challenge Pre-challengeChallenge ChallengePost-challenge Post-challenge



RESULTS - DIMETHYL ACETALS

22 DMA were identified (20 were quantified + 2 coeluted with fatty acids)

* Fatty acid



DMA, % total DMA
Pre-challenge

FA, % total FA
Pre-challenge
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Strong effect of time

DMA = dynamic
pattern of variation

DMA ≠ biomarkers
of efficiency
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3 weeks

FEED EFFICIENCY 
estimation

H-FE

L-FE



CHALLENGE H-RESILIENCE

L-RESILIENCE



CONCLUSION

Rumen DMA composition was not related with feed efficiency, 
but their concentrations were very dynamic over time. 

This finding and the characteristics of DMA basal levels would 
support a potential as biomarkers of ruminal microbiota.
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Grazie!Thank you! ¡Gracias!
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