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1After Bockisch, 1993; B*S; Sigma-Aldrich, 2Hydroxy

Feed fats
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Coated active 

ingredients

NSP enzymes Quick energy
Vitamins,  

amino acids

Bypass fat powders 

for ruminants

Lecithinized  

fat powders for  

monogastric  

animals

Liquid fats

Deoiled lecithins, 

lecithin powders, 

liquid lecithins

• BergaMin Met
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Fat for Life
Oils and fats in animal nutrition

Foreword  

Many of our customers have expressed the 

wish to know more about oils and fats in ani-

mal nutrition. That has prompted me to write 

a brief overview of the subject and present it 

in a handy form. The overview is not meant to 

be a textbook, nor does it claim to be com- 

plete, but we do intend to update and en-

large it over the course of time. And for that we 

would welcome your contributions and sug-

gestions for improvements.

Dr. Roland Adelmann, head of 

Research and Development at 

Berg + Schmidt GmbH & Co. KG
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C18:1 oleic acid

C18:3 α-linolenic acid

Fig. 1: Example of the chemical structure of native fats/oils

Oils and fats
Oils and fats are among the most important constituents of feed, since they 

supply essential fatty acids and other components as well as energy. Fats are 

also involved in the construction of body cells and in various hormones such 

as prostaglandins. 

1.1 The chemical structure of fats

All fat molecules consist of a basic framework of glycerol to which up to three 

saturated or/and unsaturated fatty acids are attached (Figure 1). The degree of 

saturation and the chain length of these fatty acids determine whether a fat is 

solid or liquid at room temperature.

  

A fatty acid can be defined by the following simplified formula: 

Oleic acid, for example, is expressed as C18:1; it contains 18 C atoms and  

1 double bond.

“a” stands for the number 

of carbon atoms present in 

the fatty acid.

“b” stands for the number 

of double bonds.

C a : b
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Vegetable and animal fats mainly contain fatty acids with chain lengths from 

14 to 18 carbon atoms; animal fats also contain the fatty acid C16:1, palmitoleic 

acid, which is very rarely found in vegetable oils. It is typical of the composi-

tion of most animal fats that the percentage of oleic acid, C18:1, is the largest, 

with palmitic acid in second place (Table 1). 

C14:0 C16:0 C16:1 C18:0 C18:1 C18:2 C18:3

Oi
l p

la
nt

s

Palm oil 1 45 – 8 38 10 1

Soybean oil – 10 – 4 21 56 8

Sunflower oil – 7 – 5 24 63 1

Rapeseed oil – 5 – 2 56 21 10

La
nd

 a
ni

m
al

s Poultry fat 1 22 2 7 57 15 6

Pork fat 2 27 4 14 43 9 1

Beef tallow 3 26 4 20 40 5 1

Tab. 1: Fatty-acid composition of vegetable and animal fats (%)

The most impor-

tant vegetable fats

• Palm oil

• Soybean oil

• Sunflower oil

• Rapeseed oil

The most impor-

tant animal fats

• Poultry fat

• Pork fat

• Beef tallow

• Fish oil

1.2 Overview of the fatty-acid composition of the  
most important fats
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In the case of the fats from oil plants there are exceptions, namely coconut and 

palm kernel fat. Their fats consist largely of the medium-chain fatty acids C8:0 

to C14:0, while their percentage of long-chain fatty acids with 18 carbon atoms 

is lower than in the other vegetable oils. 

Where animal fats are concerned a distinction has to be made between  

fats from land animals and those from marine animals. Land animals produce 

fats in which fatty acids with chain lengths between 14 and 18 carbon atoms  

predominate. Fats from marine animals, on the other hand, also contain  

considerable amounts of unsaturated fatty acids with 20 or 22 carbon atoms 

(Table 3).

C14:0 C16:0 C16:1 C18:1 C20:1 C20:4 C20:5 C22:5 C22:6

Herring 3 11 6 21 12 13 6 18 5

Tab. 3: Fatty-acid composition of the fat from marine animals (%)

C8:0 C10:0 C12:0 C14:0 C16:0 C16:1 C18:0 C18:1 C18:2

Coconut 8 6 47 18 9 - 3 7 3

Palm kernel 4 4 47 16 9 - 3 15 3

Tab. 2: Fatty-acid composition of coconut and palm kernel fat (%)

Palm oil plantation in Malaysia Palm fruits
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1.3 Production of fats and fatty acids

Vegetable fats are obtained by pressing the oil seeds or by extraction. Animal 

fats are produced by melting the fatty carcass trimmings, or in some cases by 

extraction or a combination of the two processes.

If the starting materials are fresh, the fats thus obtained do not consist of free 

fatty acids but of complete fat molecules. But if the starting materials used 

have already started to decompose, the fats produced contain a percentage 

of free fatty acids as well as complete fat molecules. These free fatty acids are 

undesirable in foods, and they are removed by refining; this results in two 

types of fat: one from intact fat molecules, and one that consists of free fatty 

acids only. 

However, the splitting of fat molecules into glycerol and fatty acids can be 

done deliberately in order to obtain pure fatty-acid fractions with desired  

special properties.

Vegetable oil seed

Extraction 
Solvent  

(e.g. hexane) 
at 60-140 °C

Cold pressing
50-170° C

or
hot pressing

80-170° C

Crude oil / fat Crude oil / fat

Animal carcass trimmings

Melting out
and/or 

extraction

Refining

Further processing

Fig. 2: Production of crude oil
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1.4 The difference between triglycerides and fatty acids 

In animal nutrition, the individual free fatty acids are regarded as fats as well 

as the complete fat molecules. A complete fat molecule is made up of one glyc-

erol molecule and three fatty acids. This type of molecule is termed a triglycer-

ide. When the fat molecules are broken down the different fatty acids are split 

off, so that finally one glycerol molecule and three single fatty acids remain 

from the original fat molecule. These fatty acids are used in animal nutrition 

too. From the point of view of energy, triglycerides and fatty acids are similar. 

The difference is that a triglyceride contains about 10% glycerol. Since glycerol 

is an alcohol, these 10% contain only about half as much gross energy as a 

fatty acid. The gross energy content of triglycerides is therefore only around 

95% of the energy content of pure fatty acids. 

hydrolysis

R1 COOH

R2 COOH

R3 COOHH2C

H2C

CHHO

OH

OH

O

CR2 O CH

H2C

H2C

O

O

O C R1

O C R3

Ester formation

+
+ 3 H2O*

Triglyceride Glycerol 3 fatty acids

* At R1=R2=R3: pure triglyceride (exceptions in nature)

Fig. 3: Difference between triglycerides and fatty acids




