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Background 

Objective 

Bakery products are a valued source of nutrition for animal feeding. 

However, residues of packaging materials can still be present after 

unpacking and processing . Monitoring with a method for screening 

and  quantification is necessary in order to assure a safe application of 

these bakery products as feed ingredient. 

Conclusions 

Introduction 

Figure 1. A pile of bakery products before and after unpacking. 
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Results 

The method was successfully validated with a precision of 95.5% at a 

contamination level of 0.15% (w:w), a level of quantification of 0.01% 

(w:w) and sufficient levels for selectivity, sensitivity and robustness 

(van Raamsdonk et al., 2012). In a period of six years 160 samples of 

bakery products were investigated in the Netherlands. The annual 

average levels of residues of packaging materials ranged from 0.03% 

to 0.06% (w:w). Assuming a tolerance limit of 0.15% (w:w), only 7 

out of those 160 samples (4.4 %) exceeded this limit (van Raamsdonk 

et al., 2011). 

The method is based on sieving the sample material (Figure 2), 

manual selection of particles that match the types of packaging 

materials (paper, board, plastic, clips, wires, etc.) from the 

appropriate fractions, defatting and dehydration of the selected 

material (Figure 3), weighing, and calculation of the percentage 

(w:w).  Values for selectivity, sensitivity, precision (recovery), 

robustness and level of quantification have been established. 

• A method for the screening and quantification of residues of 

packaging materials in bakery products intended as ingredient in 

animal feeds was successfully developed and validated. 

• A limited number of batches of bakery products exceeded a level of 

0.15% (w:w) residues of packaging materials (4.4% in six years), 

making this category of former food products a safe feed ingredient 

with high nutritional value for feeding purposes. 

Method development 

Figure 2. Sieving a sample of 
bakery products. 

Figure 3. Selected residues of 
packaging materials. 
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The current high standards for food production imply that certain food 

products are declared unfit for human consumption. This situation can 

be due to problems of manufacturing, over-production, packaging 

defects, limited shelf life, etc. Nevertheless, these so-called former 

food products can be used for other high-value purposes, such as 

animal feeding. The usual requirements of quality and safety for these 

products have to be assured. 
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The monitoring of residues of packaging materials in former food 

products in the Netherlands is carried out since 2005. Bakery products 

are the most imported category of former food products in the 

Netherlands, with an estimated annual volume of 300,000 metric ton 

(Figure 1). These materials should meet the legal requirements such 

as microbiological standards, a range of chemical regulations, and 

standards for the presence of packaging materials. 

In this framework a method for screening and quantification of 

packaging materials was necessary to be applied.  

RIKILT Institute of food safety developed and published a validated 

method for this purpose. 


