
INTRODUCTION
Optimal rumen function depends on a balanced microbial consortium. Branched chain amino acids

(BCAA) are deaminated by amylolytic bacteria to BCVFA (diagrammed in the picture below), which are

growth factors for cellulolytic bacteria. Cellulolytic bacteria did not produce any BCVFA when BCAA were

provided (Allison et al., 1962a; Allison, 1978). This potentially means they do not express transporters or

enzymes to catabolize BCAA or lack enzymes necessary to synthesize BCAA unless BCVFA is provided.

Synthesis of BCAA incorporates the intact BCVFA and CO2 via a reduction carboxylation reaction

(Allison, 1984; Robinson and Allison, 1969). The ability to incorporate BCVFA into BCAA has been noted

in pure cultures of bacteria that can synthesize BCAA and in mixed rumen microbial populations.

OBJECTIVE/HYPOTHESIS
The objective of this study was to determine the dietary conditions that would increase the uptake of

BCVFA. Increasing forage should increase cellulolytic bacterial abundance and their stimulation by

BCVFA as growth factors. However, in a low forage diet, amylolytic bacteria could outcompete for

BCVFA. Supplemental PUFA should inhibit cellulolytic bacteria growth, but additional BCVFA should

minimize that inhibition. Supplementation of BCVFA could therefore increase efficiency of microbial

protein synthesis in both low and high forage (LF and HF) diets given 3% corn oil (CO).

METHODS
The study was an incomplete block design with 8 dual flow continuous cultures used in 4 periods with

treatments (n = 4) arranged as a 2 × 2 × 2 factorial.

Each period was 12 d long, with 4 days of sampling. The continuous cultures were fed or dosed BCVFA

and the total outflow was collected every 12 h. From the outflow, VFA were measured and multiplied by

the fluid outflow rate to compute total VFA production. Additionally, ~15% of total daily outflow was

subsampled and pooled by culture within period for drying and nutritional analysis. Data were analyzed

with PROC MIXED in SAS (v. 9.4, SAS Institute 2015) with random effects of period and fermenter and

fixed effects of forage, CO, BCVFA, and their interactions.
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RESULTS

• Supplementing BCVFA increased (P = 0.10, main effect) NDF degraded (NDFd) by 2.97% units.

• CO when supplemented in the LF diet increased (P = 0.07, Diet*CO) NDFd by 6.46% units.

• LF increased (P < 0.01, main effect) RDP by 0.56% units compared to HF.

• BCVFA and HF increased (P < 0.03, main effects) bacterial N by 1.54 and 1.84 g/kg OM truly degraded (Bacterial N/kg TOMd), respectively.

• BCVFA supplementation increased (P = 0.02, main effect) bacterial N by 0.05g/g N truly degraded (Bacterial N/g TNd).

• Total BCVFA produced were lower (P = 0.01, Forage × BCVFA) with HF, HF+BCVFA, and LF+BCVFA compared to LF.

CONCLUSIONS
• Supplementing BCVFA improved efficiency of microbial protein synthesis, probably mediated by the cellulolytics and their partners in a balanced

consortium, and therefore NDFd, which should improve feed efficiency in dairy cows.

• Forage:concentrate and BCVFA all affected net BCVFA production, but differences in RDP among LF and HF influenced these changes.

FUTURE GOALS
• BCVFA usage will be compared to 16S rRNA gene prokaryotic community analyses. 

• AA profile of the diets, effluent, and bacterial pellets will determine how BCAA profile and RDP changed BCVFA availability in LF vs HF.

• 13C labeled BCVFA were dosed and will determine which or all BCVFA was used for BCLCFA or BCAA synthesis under different dietary conditions.
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HF LF
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NDFd (%) 39.2 41.0 37.8 42.2 36.1 39.5 43.1 45.4 3.28

RDP (% DM) 9.32 9.77 9.33 9.32 9.93 9.87 10.2 10.0 0.217

RUP (% DM) 5.53 5.11 5.47 5.47 5.14 5.19 4.84 4.96 0.309

Bacterial N/kg TOMd 23.1 26.1 25.8 25.2 22.7 24.4 21.9 24.0 1.03

Bacterial N/g TNd 0.766 0.877 0.823 0.809 0.783 0.836 0.749 0.804 0.0340
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