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Background

European legislation provides a set of 

restrictions to the use of animal material in 

animal feed, put in force for the eradication of 

Transmissible Spongiform Encephalopathies 

(TSEs), most notably the bovine form (BSE). 

The definition of the legal term “processed 

animal protein” includes a series of materials 

with their own specified restrictions, as well 

as a set of excluded materials (Regulation 

(EU) 142/2011). These excluded materials 

cover milk and egg derivatives as well as 

some specific materials such as tricalcium

phosphate and hydrolysed proteins from 

animal origin. This poster will emphasize on 

the background and strategy of the 

characterization of the hydrolysed proteins.
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Definition 

There are strict procedures for the processing 

of animal material for the production of 

hydrolysed proteins. These includes alkaline 

or heat treatment (Regulation (EU) 142/2011 

Annex IV), and treatment with acid or 

enzymes (Regulation (EU) 68/2013). A size 

limit of 10 kiloDalton (kDa) applies in case of 

ruminant origin of the proteins.

In contrast to acid, alkaline or enzyme 

processes, heat treatment, as applied to 

feather meal, is primarily meant to cut the S-

bonds in the tertiary structure of a protein, 

without shortening the chain length. 

Therefore this treatment seems to require 

other methods for analysis than the strictly 

chemically treated material.

Approaches 

The complicated set of restrictions and 

opportunities for application includes three 

aspects: the procedure for hydrolysis, a 

peptide length requirement, and the source of 

the material.

Several approaches will be evaluated for 

monitoring the effect of the hydrolysing 

treatment, and for identifying the chain 

length. 

This poster presents three methods for 

characterization of hydrolysed proteins. In 

those cases that the chain length of the 

peptides exceed the limit of 10 kDa, an 

additional strategy for establishing the 

absence of ruminant proteins needs to be 

applied.

Method 3: SEC

For the separation of proteins based on 

molecular weight, sodium dodecyl sulfate 

polyacrylamide gel electrophoresis (SDS-

PAGE) is commonly used. SDS anions binds 

to hydrophobic groups of amino acids giving

them a negative charge, which allows 

reducing the non-covalent interactions that 

occur in native proteins. Separation of the 

proteins is carried out on polyacrylamide gels 

forming a kind of permeable sieve, depending 

on the density of the molecule with different 

molecular masses. Figure 2 shows the profile 

of a porcine hydrolysate.

Figure 2 The sample of porcine hydrolysate with the proteins 

of molecular weight of 6.86, 10.69, 20.00, 26.67, 41.11 kDa.

Method 2: SDS-PAGEMethod 1: solubility

Based on analysis of different samples, the 

SDS-PAGE method could be a useful tool for 

molecular weight of hydrolysed protein 

determination. The repeatability of the 

method was confirmed (see Figure 2).

It can be assumed that hydrolysation would 

result in a higher solubility due to the shorter 

chain length. For a set of eight samples, 

declared as hydrolysed proteins, the solubility 

was established as the ratio between total 

protein (TP; Regulation (EC) 152/2009, 

Annex III) and the soluble fraction (SP; using 

a buffer).

Figure 1 Solubility (ratio total/soluble protein) of eight 

samples labelled as hydrolysed proteins compared to the 

solubility of six PAP samples.

On average, the declared hydrolysed proteins 

show a higher SP/TP ratio than the PAP 

samples (Figure 1), being a first indication of 

the applicability of this parameter. The 

relationship of the solubility with the legal 

requirements for identification of hydrolysed 

proteins needs to be evaluated.

Size exclusion chromatography (SEC) 

separates proteins and peptides based on 

their molecular weight (Mw) by filtration 

through a gel. Low Mw proteins or peptides 

have a long retention time on the gel, 

whereas high Mw molecules flow through the 

gel with minor delay and have short retention 

time. Mw distribution of proteins in a sample 

can be determined by comparison with a 

standard mixture containing proteins of 

known Mw. In this way it can easily be 

determined whether proteins of Mw > 10 kDa

are present.

The chromatogram in Figure 3 shows that the 

sample used still contains proteins with a Mw 

over 10 kDa (pink line). The share of chains 

larger than 10 kDa can be calculated from the 

chromatogram as parameter for 

hydrolysation.

Figure 3 A size exclusion chromatogram of a hydrolysed 

protein. The pink line divides the proteins larger (left) and 

smaller (right) than 10 000 Dalton.
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