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Hurdle Technology and food preservation

1. What is hurdle technology?

· Hurdle technology refers to a food preservation technique that involves the use of a combination of several shelf treatment methods to prevent and eliminate the entry of pathogens into the food products (Rahman, 20).

· The technique reduces the likelihood of harmful microorganisms from gaining entry into the food component thereby enhancing the safety of food products availed for consumption. The technology acts as a barrier to any harmful germs in food.

· Through the hurdle technology, food processing, and manufacturing companies have reduced the occurrence of pathogens in food products.

2. The use of Hurdle Technology in food preservation industries

· Food preservation often entails putting the microbial organisms under hostile conditions to reduce their impacts on the food substances. Many food processing companies utilize the hurdle technology as a means of disturbing the homeostatic function of the specific microorganisms (Pundhir & Nida, 805).

· First, through the hurdle technology in food manufacturing firms, the homeostatic functioning of the cells within the microorganisms are hampered thereby reducing their potential of multiplying. As such, the organisms remain within the lag phase or even die off before reaching to harmful levels within the food products. 

· Through the concept of the hurdles technology, the complex interaction of the temperature, acidity, pH and microbial stability are enhanced for the active preservation of the food components within the food manufacturing firms.

· Some of the hurdle technology disturbing homeostatic functions include; high temperatures, lowered pH, lowered nutrients levels, and reduced water activity (Pundhir & Nida, 806). For instance, within the meat canning factories, high temperatures are achieved through heating. The heating denatures the biochemical composition of the harmful microorganisms within the canned foods.

· Additionally, the hurdle technology tends to overcome the microorganisms’ ability to develop resistance to the obstacles imposed by the various preservation methods (Thales et al., 65). In many cases, some food pathogens may develop immunity to the hurdle imposed by the preservation techniques.

· Elsewhere, the hurdle technology works by improving the quality of food and its safety through the exceptional preservation conditions. For instance, hurdle technology provides a rationale for the enhancement a particular food's commercial properties. Through the preservation model, it is possible to determine the level of water in a product that would be compatible with its stability under the specific conditions (Thales et al., 65).

· As such, the hurdle technology plays an essential role in ensuring that the pathogens are inactivated through synergistically hitting the different targets within the cells of the microorganisms. For instance, the technology may work through microbially derived hurdles (Thales et al., 66).

· Microbial hurdles may include the metabolic exhaustion of microorganisms that may produce an auto sterilization effect on the food substances (Singh and Rachana, 643). The barriers may involve the use of competitive flora, protective cultures, and antibiotics.

3. Microorganisms involved in the contamination and spoilage of canned dairy products

The types of organisms are involved in the poisoning and deterioration of canned dairy products include (André et al., 380);

· Bacillus cereus, Bacillus subtilis, Bacillus licheniformis 

· Molds

· Psychotropic pseudomonads

· Pseudomonas putrefaciens

· Alcaligenes Species

· Clostridium butyricum

· Clostridium Sporogenes (André et al., 380)

4. Methods that can be used to control spore formers in canned foods

Spore formers can be controlled by;

· Heating; by heating the spores are denatured thereby reducing their potential to cause any harm to the food products. The microbial cells are inactivated thus decreasing their ability to induce food poisoning thereby promoting food safety (André et al., 380). 

· Ultra Violet Treatment; the UV radiations are often used to inactivate any vegetative bacterial cells within the cells in the bacteria. Exposure to the UV radiation also enhances the capacity of the food substances to regain vital nutrients only available through the UV rays. 

· Use of Hydrogen Peroxide; hydrogen peroxide acts as an oxidizing agent that can react with the nucleic lipids within the bacterial cells. As a disinfecting agent, it leaves no residue within the food substances and processes (Wells-Bennik et al., 460).

· High-Pressure Processing (HPP); the HPP bases its rationale on reducing the volume of the pathogenic bacteria cells by exerting high pressure that squeezes their potential to multiply within the canned foods. Additionally, it enhances the elimination of the pathogenic substances by adiabatic heating and compression of energy on the food pathogens (Wells-Bennik et al., 461). 

· Pulsed electric field; the technique inactivates the food spoiling microorganisms through execution of short pulses of electricity that deactivates the pathogenic substances (Singh & Rachana, 643). The electric impulses cause a disturbance within the cell membranes of the microbial cells resulting in the inactivation of the microorganism's cell membrane. Due to the resulting semi-permeability of the cells, the electric impulses denature the functioning of the cells.

· Intermittent sterilization; the process involves heating the canned foods severally in intervals between 24 hours to ensure that any pathogenic materials are eliminated within the canned foods (Pundhir & Nida, 28). The heating reduces the germination capacity of the pathogens within the canned foods. As such, they are immobilized and destroyed by the sterilizers.
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