
Methods: 

• The concentrate meal (CM) sample contained 3 BCVFA supplements from which each 
supplement contained one of the BCVFA, but the supplement (S) sample had only isobutyrate

• One Pyrex bottle was used for each ratio amount and time point
• A low (L), medium (M) and high (H) ratio of supplement or meal to dH2O was extracted at 24h
• Medium ratio was used for samples at 0, 1, 2, 4, 8, and 24 h
• A sample of the extraction liquid was analyzed by gas chromatography to measure mmol BCVFA 

and BCVFA extracted/g of sample: Τmmol
L × 0.1 L × Τ1 g = Τmmol

g

• Data were analyzed with SAS (v9.4) using PROC GLM with the fixed effects of time or ratio on 
recovery of BCVFA
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Objectives / Hypothesis: 
The objective of this study was to establish a method for extraction and verification of BCVFA 
in feed and supplements. Increasing the ratio of sample to dH2O volume would decrease total 
mmol BCVFA/g of sample, whereas decreasing the ratio should increase recovery. Time was 
expected to have a significant quadratic effect on recovery of BCVFA extracted.

Results:
• Ratio was P > 0.24 at the 24-h time point for recovery of total BCVFA in both CM and S
• 2-methylbuyrate extraction from CM tended to be lowest with L (P = 0.11), but no other individual 

BCVFA were affected by ratio (P > 0.67)

• Time had a quadratic (P < 0.01) effect on mmol/g of BCVFA from CM and S  
• Total BCVFA mmol/g at 24 h was greater (P < 0.10) than 0, 1, 2, 4 h for S and CM, but not 8 h (P > 0.37) 
• Only 2-methylburyate recovery of CM was greater at 8 h than 24 h with 0.14 vs 0.09 mmol/g, 

respectively (P = 0.031)

Conclusions:
• At 24 hours low, medium, and high ratios had the same extraction of total BCVFA
• 8 hours of extraction time is sufficient for both CM and S at the medium ratio (Figures 1 & 2)
• 2-methylbutyrate in the CM sample was variable, which could be due to using a loose meal instead 

of pellets
• This method can be applied to develop BCVFA supplements and verify BCVFA supplied to cattle

Introduction: Isobutyrate, isovalerate, and 2-methylbutyrate are branched chain volatile fatty 

acids (BCVFA) derived from protein degradation that are necessary for growth of key cellulolytic 
bacteria. Our lab’s previous research indicates increased feed efficiency in cattle with the 
addition of BCVFA by helping to stimulate fiber degradation. However, measuring the actual 
concentration allows us to prevent excesses that could cause palatability problems in dairy cattle. 
Moreover, BCVFA mixed with concentrates can dissipate, which would decrease the BCVFA 
supply to animals unless a binding process is used to prevent BCVFA loss. 

Ratio Supplement 

(100 mL dH2O)

Concentrate Meal 

(100 mL dH2O)

Time (Hours)

Low 2 g 5 g 24
Medium 4 g 10 g 0, 1, 2, 4, 8, 24

High 8 g 20 g 24
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SE: 0.149  

SE: 0.022

Ratio Time

High Medium Low SE P Value L Q

Supplement (mmol/g)

Isobutyrate 7.561 7.855 7.807 0.101 0.235 <0.01 <0.01

Concentrate Meal (mmol/g)

Isobutyrate 0.173 0.205 0.180 0.025 0.673 <0.01 <0.01

2-methylbutyrate 0.082 0.089 0.063 0.0059 0.105 <0.01 <0.01

Isovalerate 0.102 0.144 0.150 0.054 0.802 <0.01 0.191

BCVFA Total 0.357 0.438 0.393 0.045 0.519 <0.01 <0.01

Future Goals:
• Testing a concentrate pellet with BCVFA supplements would determine if the pellets decreased 

variability of BCVFA or increased dissipation of BCVFA due to additional processing during pelleting
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