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Whenever trace minerals are supplemented into feeds, the choice for the mineral source has 
to be made. The sources may be classified in two groups: inorganic sources, which are salts 
such as sulphates or oxides and organic sources, in which the mineral is combined with a 
ligand containing nitrogen (amino acids, peptides or proteins) or in which the salt is 
sequestered by polysaccharides. Inorganic forms of supplemental trace minerals are 
traditionally used with success, but since organic forms were introduced into the market 
about 25 years ago, the use of those, may have increased also in Switzerland. Organic forms 
of trace minerals are generally considered as more bioavailable than inorganic sources. A 
limited number of data is available to evaluate the market of those products. Therefore, a 
market survey was conducted in Switzerland to evaluate the use of organic copper, iron, 
manganese and zinc. All major suppliers of these products were contacted in Switzerland 
and sales figures for the year 2009 were kindly provided to Agroscope Liebefeld-Posieux 
ALP. In addition, to these sales figures for each mineral, the suppliers were asked to 
evaluate the proportion of zinc sold for ruminant nutrition. Zinc was used, as its native 
content in feeds is, in most cases and in contrast to the other three minerals, not sufficient to 
meet the requirements of all major species (ruminants, swine and poultry) present in the 
country. Zinc is therefore widely supplemented and will permit to evaluate the presence of 
organic zinc sources in ruminant and non-ruminant nutrition.  
 
The results from this market investigation are described below:  
 
The used organic trace minerals in Switzerland had either amino acids (glycine) or 
hydrolyzed soy proteins as ligand. Polysaccharides were not present on the market. Their 
mineral content varied between 10 and 26% depending on product brand and mineral. To 
make the market analysis possible, mineral contents of all products were harmonized to 
10%.  
 
Overall 260 t of organic trace minerals 
(10% mineral content) were used in 
Switzerland during 2009. These products 
represented a market which reached 
closely 1 mio CHF (Table 1).   
 
 
 
 

Table 1 Quantity, price and turnover of 
organic trace minerals in Switzerland in 2009. 

Quantity Price 2)

[t] [CHF / kg] [CHF]

Copper 35 5.0 173997
Iron 48 3.5 167125
Manganes 40 3.9 153435
Zinc 139 3.6 503491
Total 261 998048
1) Product harmonized to a mineral content of 10%
2) Ponderated average price on sold quantities from each supplier
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Products with glycine as ligand 
represented, on average, 45% of the 
quantity and turnover compared to 
products with hydrolyzed soy protein as 
ligand. The mostly used mineral was zinc 
as it represented 53% of the total quantity 
and 50% of the market (Figure 1). The 
other three minerals shared the other half 
equally. 
 
Figure 1 Relative use of each mineral in 
organic form   
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With regards to zinc specifically, 60% of the organic zinc was provided to ruminants and 40% 
to non-ruminants (poultry, pigs). This proportion was however highly different from one 
supplier to another. For the ruminants and non-ruminant feed business, zinc supplementation 
in organic form represents respectively about 15 and 20% of the estimated total investment 
in zinc supplementation. However, the organic sources of zinc represent less than 10% on a 
quantitative basis as they are more costly than inorganic sources.  
 
This market investigation permitted us, for first time, to provide global data on the use of 
these additives in the Swiss feed industry.  
 


