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The importance of the 
fatty acid profile and its 
effect on performance

The use of fats or oils in dairy 
cattle diets is a common 
method to increase the energy 

density of the ration and maintain 
milk production in the face of  
negative energy balance (NEB). 
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In recent years, the search for 
higher income (which does not 
always means profitability) has led to 
an increase in the use of products 
that contribute to increase milk fat.  

Decisions to use these products 
must also be based on two long-
term effects. First, on the economic 
return (total income and total milk 
solids, instead of only milk fat 
percentage). Second, on the overall 
effects on the animal (on its body 
condition, reproduction, and 
metabolic health). 

In this sense, the fatty acid profile 
must be considered, as it greatly 
influences overall animal and farm 
performances. 

Digestibility 

Oleic acid (C18:1) improves solubility 
and favours the formation of the 
micelle, thus improving the 
digestibility of both the fat 
supplement and the total fat present 
in the diet. On the other hand, 
palmitic acid (C16:0), has a constant 
digestibility, although its flow is 
increased towards the duodenum. 

Therefore, a high ratio C16:0/C18:1 
is necessary in order to maximise fats 
digestion and absorption. That is 
why the approach to fat formulation 
must switch to a fatty acid mindset.  

Metabolic effects  

Modern cows at the onset of 
lactation are almost genetically 
predisposed to suffer from ketosis, 
due to the energy partitioning to 
milk, which is achieved at the 

expense of the body reserves. In this 
sense, C16:0 is substrate for the de 
novo synthesis of ceramide, which 
indicates an association between the 
increase in the supplementation of 
this fatty acid and the mechanisms 
to drive energy towards milk 
production. 

Ceramides reduce insulin 
sensitivity, thus improving the 
mobilisation of non-esterified fatty 
acids (NEFAs) from adipose tissue. 

This could mean that adding more 
palmitic acid to the diet may 
exacerbate this profile of nutrients 

partitioning, leading to a 
mobilisation of more body reserves, 
with the consequent risk of 
metabolic (ketosis), immunity and 
inflammatory diseases: effects on 
production and reproduction. 
In contrast, oleic acid (C18: 1), 
because of the stimulating effects of 
insulin, makes it a desirable fatty acid 
at the beginning of lactation in order 
to reduce body condition score, 
which impact animal health status 
and reproduction performance. 

C18:1 also improves the quality of 
the follicle and increases early 

embryonic development, which 
implies a significant improvement in 
fertility. 

Dairy product quality 

The dairy industry in different 
countries in Europe have reported 
changes (reductions in quality) in 
dairy products, stating that the cause 
is the inclusion of more saturated 
fatty acids in cow diets. Specifically, 
such changes are the following: 
l The increase of the melting point 
in the butter, and then, more solid 
and difficult to spread. 
l Increase in the saturated/ 
unsaturated ratio in milk fat, which 
means a less healthy milk.  

To avoid these problems, we 
recommend the inclusion of rumen-
protected unsaturated fatty acids. 

The solution 

Recent research highlighted the 
benefits of the 60/30 balance of 
palmitic and oleic acids (C16:0/C18:1). 
This ratio has been shown to be 
optimal in order to combine 
production, reproduction and 
metabolic health.                      n 

For more information 
 (such as trial results and references) 

contact the NUTRION team: 
aescribano@nutrion.es

Trial Animals Diet: TMR Diet: 
Control

Diet: 
Experiment

Period 
of trial Location

1
150 Holstein-Friesian milking 
cows, 4.5 years average, 1st-4th 
lactation, 168 DIM average

Corn silage, alfalfa hay, 
straw, concentrated feed
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2
250 Holstein-Friesian milking 
cows, 4.5 years average, 1st-4th 
lactation, 189 DIM average

Corn silage, alfalfa hay,  
oats hay, straw, 
concentrated feed

Spain

3
550 Holstein-Friesian milking 
cows, 4.5 years average, 1st-4th 
lactation, 197 DIM average

Corn silage, oats/vetch 
silage, alfalfa hay, straw, 
concentrated feed

Spain

4
1250 Holstein-Friesian milking 
cows, 4.5 years average, 1st-4th 
lactation, 201 DIM average

Corn silage, alfalfa hay, 
straw, concentrated feed

Portugal

Table 1. Summary of four farm trials with Ruminer 60 30.

Fig. 1. Cascade of effects to consider when purchasing a fat supplement. 
Example of the product under study: 60% C16:0, 30% C18:1.
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