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Salmonella is a major cause of food 
poisoning outbreaks around the world.
Salmonella are bacteria that belong to the family of Enterobacteria, and are pathogenic for humans and animals. 

Salmonella is a major cause of food poisoning outbreaks around the world, leading to product recalls, 

plant suspensions, and other costly measures. World organizations recognize that control of Salmonella in animal 

feeds and feed ingredients is a major component in HACCP programs in pre-consumption processes of food.

In Animal feed, they mainly focus is on killing salmonellas. Once these are destroyed or inactivated, it can be 

assumed that also other harmful bacteria did not survive the same treatment. Destruction or reduction of 

Salmonella and other pathogenic microorganisms, can be done through the following methods;

1. pH modification (acidification, application of organic acids)

2. Application of high hydrostatic pressure (BOA compactor or expander)

3. Heating (various time/temperature combinations), (Therminator)



pH modification
Chemical additions to control Salmonella in feed primarily involve the use of products containing organic acid, 

formaldehyde, or a combination of such compounds. Chemical bio-acid additives like E236 ant acid (CH2O2), and 

E280 propionic acid (C3H6O2) are allowed in all animal feeds and are indeed commonly applied.

The disadvantage for chemical approaches are the high cost per ton produced feed, existing equipment can suffer 

strongly from the acids, and animal feed consumption can go down due to acid feed flavor and limited 

effectiveness. Furthermore, the effect on Salmonella of adding organic acids to the feed has been demonstrated 

repeatedly. The effect depends on storage time, temperature and moisture. Since the water content of 

commercial feed is generally low, the action of the acids is not always optimal.

However, the use of chemical treatments (organic acids and formaldehyde) should be approached with caution as 

recent research has suggested that such treatments interfere with Salmonella detection 

methods rather than killing the organism. There have been several recent developments in equipment that 

influenced our ability to thermally treat feeds.



Application of high hydrostatic pressure
There have been recent developments in the area of hydrothermal processing that may play a role in, not only 

feed quality improvement, but in heat treatment for microbial control as well. The first device is widely known as 

a BOA compactor. This machine is essentially a replacement for the pellet conditioner. However, in addition to the 

conditioning chamber, the device has a set of rollers and two v-shaped rings that work together with the rolls to 

force the feed under high pressure through a narrow opening between the rings. 

Since the BOA compactor operates at atmospheric pressure, temperatures reach 100°C due to the friction process. 

Although no references were found concerning the effectiveness of a BOA compactor for microbial control, it 

should be capable of destruction well beyond normal conditioning.

BOA Compactor 
 » Improved pellet quality

 » Increased capacity

 » Extreme flexibility in choice of raw materials

 » Optimum absorption of steam and liquid

 » Up to 10% addition of liquid dosing

 » Temperature up to 110° Celsius

 » Homogeneous mixing and distribution  

of raw materials

 » Hygienic process, easy to clean

 » Low maintenance costs due to minimal wear

 » Robust construction of the housing

 » Simple design

 » Simple operation and integration into existing  

automation systems

 » Less kWh/Ton with respect to double pelleting  

or expanding



Heating
The Therminator is developed to provide a hygienic conditioning treatment for feed, based on a thermal process. 

To comply with a hygienic process, a certain temperature is needed as well as a certain retention time. 

Next to that, a first-in, first-out strategy has to be followed. The system needs to be clean and contamination 

should be avoided.

The needed temperatures and retention times, to come to a certain salmonella elimination factor, are determined. 

Used retention times vary case by case, but are commonly between 2-4 minutes and usually between 83-85°C. 

Optimum temperature and retention time for killing salmonella is found at four minutes and 85°C. 

The demanded temperature can be reached by adding steam in the pre-conditioner. 

With Therminator, the mash is given a certain retention time independent from the throughput, while the product 

flow is absolute first in first out. In the meantime, preserving the available vitamins. A positive side effect of these 

characteristics is that the moisture added by steam in the mixer is perfectly taken by the 

product particles and thus an optimum gelatinization takes place of the available starch and proteins in the feed. 

As a result, the birds stay healthy, dirty eggshells do not occur and an optimum safety against salmonella

infection by feedstuffs is realized.

In general, it can be noted that the Anderson Feed Technology Therminator has many advantages above the other 

Salmonella controlling methods.

0

60

120

180

240

300

360

10 15 20 25 30 35 40

retention time (sec)

throughput (T/H)

RETENTION TIME RELATED TO THROUGHPUT

Therminator 900 Therminator 1250



Summarized Therminator method;
 » Preservation of available vitamins after heat treatment by the Therminator

 » Optimum pasteurization process kills entero-bacteria in the feed resulting in healthier poultry stock

 » Optimum hydration and therefore gelatinization of available starch in product formulation for improved feed 

conversion rates

 » Optimum pellet mill performance due to higher moist addition allowance by steam (up to 5%) resulting in 

improved pellet quality and long service life of dies

 » Very low energy consumption (only the drive of the Therminator 3-7 kW, as no extra steam is needed)

 » Free of Salmonella feed is sales argument for commercial feed mills 

Therminator - Sanitizer
 » Guaranteed process time and temperature

 » Stainless-steel cylinder, rotor and insulation jacket (100 mm)

 » Easy cleaning through a large hydraulically controlled access hatch

 » Low energy consumption

 » Available in capacities of up to 30 tph.


