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 Dairy waste constitutes a significant stream of by-products from the agri-food sector, the quantity of which 

is directly related to the scale of milk and dairy production. In the European Union, milk production exceeds 160 

million tonnes annually, and Poland is among the leading producers of milk and dairy products (Eurostat, 2024; 

Eurostat, 2025; DG AGRI, 2025). Such a large production scale results in the continuous generation of waste that 

requires efficient and safe management methods. Dairy waste contains organic matter, proteins, fats, and mineral 

constituents, making it both an environmental challenge and a potential nutrient source for plants  

(Ahmad et al., 2019). Using it in organo-mineral fertiliser production aligns with the principles of the circular 

economy, as it enables the recovery of valuable components and reduces the amount of waste directed to disposal. 

 This study examined the waste material MIX, generated at the initial stage of milk pasteurisation. It is  

a dense suspension containing residual milk components, formed during system flushing and transitional flows 

within the dairy plant. Due to the widespread use of pasteurisation processes, this material may be available in 

many dairy processing facilities, increasing its implementation potential. This waste represents a promising raw 

material for the development of organo-mineral fertilisers and products with biostimulant potential. The targeted 

use of the MIX fraction as a fertiliser base distinguishes this study from previous dairy waste valorisation work. 

 The overall research concept is presented in Figure 1. 

 

 
Figure 1. Schematic of research 

 

 The Table 1 presents the variability in the composition of the raw material (MIX) at two different sampling 

times. Physicochemical analysis showed that MIX had pH ranging from 5.50 to 6.18 and high dry matter and 

protein contents. The presence of protein indicates its potential to supply organic nitrogen, which may be gradually 

mineralised in soil.  

 

 

 

 

 

 

 

 



 

 

Table 1. Variability in composition of the raw material (MIX) at different sampling times 

 

 

 MIX contains essential macronutrients, such as nitrogen, phosphorus, potassium, calcium, magnesium, 

sodium and sulphur. This composition indicates the possibility of using the material as a matrix for the production 

of organo-mineral fertilisers. The low micronutrient content allows controlled enrichment, enabling fertiliser 

formulations adapted to specific plant and soil requirements. The material’s suitability is further supported by very 

low toxic element contents. Arsenic, cadmium, chromium, lead and mercury were determined below the limits of 

quantification, while the nickel content was very low. This confirms the safety of MIX for further processing and 

environmental application. Compliance with requirements concerning heavy metal content and product safety is 

crucial for fertilisers placed on the EU market (European Parliament, 2019). 

 From a technological perspective, MIX is a suitable material for further processing. Its natural moisture 

content may support chemical and enzymatic hydrolysis processes, reducing the need for energy-intensive drying 

or rehydration. This may simplify processing and reduce preparation costs. The availability of MIX is linked to 

the widespread use of milk pasteurisation. In the analysed case, the amount of material generated is approximately 

40,000 L per month, indicating significant implementation potential. Processing this waste stream into fertiliser 

products may reduce disposal costs, increase nutrient recovery, and support sustainable fertiliser production. 
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Property 1st sampling 2nd sampling 

pH 6.180.31 5.500.28 

Dry mass [%] 63.13.2 20.81.0 

Lipid content [%] 3.140.30 2.210.27 

Protein content [%] 6.620.20 5.250.49 

Total number of microorganisms [CFU/g] 2.85106 1.31106 


