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JUSTIFICATION OF THE EXPANDING FEED EXPANDING 

The increase in the efficiency of the livestock industry is largely due to the 

improvement of existing and development of new production technologies. Among 

them, great importance is attached to technological methods for the production of 

complete feed mixtures, balanced in basic nutrients, which meet the physiological 

needs of animals and ensure a high realization of the genetic potential of their 

productivity. In the world practice of feed production, there are many methods and 

technologies for processing grain raw materials in order to increase its nutritional 

value. The preparation of feed is the most important technological process on farms, 

since 20-60% of all labor costs for the production of products are spent for the 

preparation of feed [1,2]. Mechanized feed preparation based on rational technology 

is an important condition for increasing labor productivity and reducing the cost of 

livestock products. Expansion is based on hydrothermal pressurized feed. The 

principle of operation of extruders and expanders is the same - in the screw working 

body, the product is heated, compacted and pressed out. However, the processing 

modes are significantly different. In extruders, the product is heated only by friction 

when moving along the screw turns and active mixing under pressure. Temperature 

control of processing is achieved in the extruder only through replaceable working 

bodies. Electricity costs in this case are 100-150 kW / h. Compound feed is extruded 

at a moisture content of 12-14%. The loss of moisture during cooling of the finished 

product is 5-8%, so it turns out to be too dry - with a moisture content of 6-8% [3,4]. 

Processing in the expander is carried out at a higher humidity. It is 

recommended to carry out processing at humidity up to 26%. The product is heated 

by steam and friction [5]. At the same temperature conditions, processing in an 

expander at high humidity occurs under less severe conditions. The fact is that in the 

extruder, through low humidity in some areas, the "local" supports for the movement 

of the product can grow to significant values, causing a "local" increase in 

temperature, although the general temperature regime remains the same. Both in 

extruders and in expanders, it is possible, by changing the processing modes, to 

obtain a finished product of different density, that is, compound feed, floating and 

slowly sinking.  

Expanding provides the following advantages: introduction of a large amount 

of liquid components - oil, fat, molasses, etc.; neutralization of components harmful 

to digestion; improving the quality and digestibility of compound feed; higher 

performance of the pelletizing press, better quality of the pellets; using cheaper and 

more complex raw materials for granulation.  

Normal operating temperatures for poultry and pig feed are between 105 and 

110°C. It is possible to achieve pressures up to 4 MPa and temperatures up to 130°C 

in a short period, since the total transit time of the product through the expander is 

several seconds [6,7]. At the exit from the expander, the product instantly loses its 
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load, and the added liquid evaporates to a large extent. This is called lightning 

evaporation, so no further drying of the finished product is required. Due to the 

evaporation of the liquid, the temperature drops to 90°C. Depending on the recipe, 

product temperature and pressure, the finished product can have the structure of 

dough, thick flakes or lumps. Energy consumption is 5-10 kW·h/t for the production 

of feed for poultry and pigs and 15 kW·h/t for cattle.  

Granular expandat contains both the advantages of granulated and loose 

compound feed. Each part of the feed contains all the ingredients. Particle 

distribution is very even. Processing in an expander reduces the overall 

contamination of the raw material. Coliform bacteria, E. coli, mold and salmonella 

are completely destroyed.  

The main advantages of the expandat: the crumbs, in contrast to the grains, are 

not so hard, therefore they do not injure the esophagus and stomach of animals; the 

expandat is coarse-grained, therefore it does not form dust and thus does not cause 

adhesion to the digestive and respiratory organs; the expandat retains stability and 

stability during transportation and has a large particle surface and a porous structure, 

which provides easier penetration of gastric juice and its own enzymes into the 

expandat; when using expandat, a higher hygiene of compound feeds, a decrease in 

feed consumption by 9%, a greater increase in the weight of animals, a better 

condition of premises for keeping animals, a low level of mortality of animals, a 

better quality of meat. The expansion process increases the shelf life of the compound 

feed, and the utilization rate of the expanded feed per 1 kg weight gain compared to 

mash feed increases by 9%.  

A short but intense exposure to heat, moisture and high pressure during 

expansion is effective for the elimination of Salmonella and other pathogenic 

bacteria, fungi and mold. The principle of disinfection is based not only on heat 

treatment, but also on the dynamic effect during the passage of the product through 

the working area of the expander. The results of hygienic processing of compound 

feed in an expander with an annular gap are presented in Table 1. 

 

Table 1 Hygienic treatment in the expander (number of microorganisms in 1 g) 
Indices of contamination General 

burden of 

colibacte

ria  

 

E-

colibacteria  

Molds  

 

Salmonella  

Compound feed for pigs 67000000 100000 1000 300 Not detected 

Compound feed for 

poultry 
330000 0 1000 0 Detected 

Raw material (loose 

compound feed): 24°С 

after expansion at 120°С 

raw material (loose 

compound feed) 

830000 1000 
0 or not 

researched 
1400 Absent 

27°C after expansion at 

125°С 39000 0 
0 or not 

researched 
0 

0-less than 10 

microorganism

s/g 
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The expansion process affects the preservation of biologically active 

substances introduced into the feed with a premix or as monocomponents. This 

applies primarily to the vitamin complex. The following research results prove the 

economic efficiency of the exported compound feeds in comparison with similar 

placers and granulated compound feeds. Press expanders provide mechanical action 

on raw materials, effectively destroying the structure of the material, thereby 

increasing the nutritional value and quality of feed. Such processing is associated 

with high temperatures up to 130°C and pressure up to 3.0 MPa. But the efficient 

operation of the expanders is hindered by the high energy intensity of the process. 

Studying the influence of a complex of various factors, increasing the efficiency of 

the expansion process is an urgent task. 
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