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Teacher Resource

Ultra High Pressure Treatment

Lesson 3

Ultra High Pressure Treatment

Background

Use this information to help guide students through this activity and to help them understand the new technology of ultra high pressure treatment.

Preservation Methods

· Preservation methods, such as salting, smoking, drying, canning, and freezing, have been used over the years to preserve food.  As our scientific knowledge and engineering skills have advanced, so have food-preservation methods.  All the early methods preserve food by affecting one or more of the variables needed for bacterial growth, such as temperature, moisture, pH, and nutrients.  Many of the preservation methods have a relationship to the 4Cs of Food Safety.

· In order for preservation methods to be accepted, foods need to look and taste good.  Scientists need to consider the taste, texture, and nutritional value of the food after it has been processed.

Ultra High Pressure Treatment

· The benefits of using pressure in the production of foods have been known for over 100 years.  However, scientists and engineers have only recently developed the equipment necessary to efficiently and reliably generate the high pressure required to kill bacteria.  The most recent use of ultra high pressure treatment is to kill both spoilage microorganisms and harmful pathogens, such as E.coli O157:H7 and Listeria monocytogenes, in foods.

· High pressure can impact the life processes (protein function, enzyme action, and cellular membrane function) of living bacterial cells, thus causing the bacteria to die.

- You could compare this to a fish accustomed to living in shallow waters suddenly being transported seven miles down into the ocean where pressure is about 18,000 psi.  The fish could not withstand the pressure and would die.

· Small macromolecules that are responsible for flavor and nutrition in food are typically not changed by pressure.  Thus, high pressure can kill bacteria without affecting the nutrition, color, or texture of food.

· The example of the grape in the water bottle (see Lesson 3, Activity 3) illustrates that water in foods protects the food structure from physical damage during compression.  As long as the food is mostly air-free and contains water, ultra high pressure processing does not “crush” the food.  Foods such as deli meats, potato salad, salsa, and fruit pieces, can be exposed to high pressure to reduce spoilage and increase food safety without change to their structure.  However, living bacteria can be destroyed by the effects of high pressure on their cellular functions.

· Ultra high pressure is particularly useful for foods that might be damaged or affected by heat.  It’s currently being used to preserve juices, salad dressings, fruit jams, salsas, soups, oysters, guacamole, and yogurt.  Its application for other foods is currently being researched. 
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