COOLING OF TCS FOODS
PUBLIC HEALTH REASONS
Proper cooling requires removing heat from food quickly enough to prevent microbial growth. Excessive time for cooling of potentially hazardous foods has been consistently identified as one of the leading contributing factors to foodborne illness. During extended cooling, potentially hazardous foods are subject to the growth of a variety of pathogenic microorganisms. A longer time near ideal bacterial incubation temperatures, 21°C - 49°C (70°F - 120°F), is to be avoided. If the food is not cooled in accordance with this Code requirement, pathogens may grow to sufficient numbers to cause foodborne illness. 

If the cooking step prior to cooling is adequate and no recontamination occurs, all but the spore-forming organisms such as Clostridium perfringens or Bacillus cereus should be killed or inactivated. However, under poorly monitored conditions, other pathogens such as Salmonella may be reintroduced. Thus, cooling requirements have been based on growth characteristics of organisms that grow rapidly under temperature abuse conditions. 

Large food items, such as roasts, turkeys, and large containers of rice or refried beans, take longer to cool because of the mass and volume from which heat must be removed. By reducing the volume of the food in an individual container, the rate of cooling is dramatically increased and opportunity for pathogen growth is minimized. If the hot food container is tightly covered, the rate of heat transfer is reduced, i.e., the time required for cooling and the time the food is exposed to optimal temperatures for bacterial multiplication or toxin production are increased. 

Alternatives to conventional methods include avoiding the need to cool larger masses by preparing smaller batches closer to periods of service or chilling while stirring hot food in containers within an ice water bath. Commercial refrigeration equipment is designed to hold cold food temperatures, not cool large masses of food. Rapid chilling equipment is designed to cool the food to acceptable temperatures quickly by using very low temperatures and high rates of air circulation. 

STANDARD OPERATING PROCEDURE

Cooling shall be accomplished in accordance with the time and temperature criteria specified under § 3-501.14 of the 1999 Food Code by using one or more of the following methods based on the type of food being cooled: 

 (1) Placing the food in shallow pans; 

 (2) Separating the food into smaller or thinner portions; 

 (3) Using rapid cooling equipment; 

 (4) Stirring the food in a container placed in an ice water bath; 

 (5) Using containers that facilitate heat transfer; 

 (6) Adding ice as an ingredient; or 

 (7) Other effective methods. 

When placed in cooling or cold holding equipment, food containers in which food is being cooled shall be: 

 (1) Arranged in the equipment to provide maximum heat transfer through the container walls; and 

 (2) Loosely covered, or uncovered if protected from overhead contamination during the cooling period to facilitate heat transfer from the surface of the food.

Temperatures shall be taken frequently and until the product cools to 140 degrees Fahrenheit; at which time the product shall be marked with the current time and recorded on the appropriate temperature monitoring log.  The temperature will again be taken after one and one-half hours and recorded on the appropriate temperature monitoring log.  
Measure temperature again two hours after reaching 140 degrees Fahrenheit and record on the appropriate temperature log.

Measure the temperature 5 hours after reaching 140 degrees Fahrenheit and record on the appropriate temperature log.
Measure the temperature 6 hours after reaching 140 degrees Fahrenheit and record on the appropriate temperature log.

CORRECTIVE ACTION

If the temperature after 1 ½ hours of cooling is not approaching 70 degrees Fahrenheit, reduce product to smaller portions, add additional ice, move to a different area of the walk-in cooler with better airflow or take other effective measures.

If the temperature after 2 hours of cooling has not reached 70 degrees Fahrenheit or below; immediately notify the Person-in-Charge.

If the temperature after 5 hours of cooling is not rapidly approaching 41 degrees Fahrenheit, reduce product to smaller portions, add additional ice, move to a different area of the walk-in cooler with better airflow or take other effective measures.

If the temperature of the product is greater than 41 degrees after six hours of cooling; immediately notify the Person-in-Charge.

