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Change Subject: Time as a Public Health Control

Section Number:  Section 7.3.5.3.5.
   	
Check one: Construction ___ Operations _x__ Both ___ (specify both numbers)
	
Change you would like VSP to Consider and Recommended Solution: 

Add option for 6-hour Time Control, consistent with FDA Model Food Code, Section 3-501.19.

Time – maximum up to 6 hours temperature control is used as the public health control for a working supply of time/temperature control for safety food before cooking, or for ready-to-eat time/temperature control for safety food that is displayed or held for sale or service: 

If time without temperature control is used as the public health control up to a maximum of 6 hours: 
(1) The food shall have an initial temperature of 5ºC (41ºF) or less when removed from temperature control and the food temperature may not exceed 21ºC (70ºF) within a maximum time period of 6 hours; 

(2) The food shall be monitored to ensure the warmest portion of the food does not exceed 21ºC (70ºF) during the 6-hour period, unless an ambient air temperature is maintained that ensures the food does not exceed 21ºC (70ºF) during the 6-hour holding period

(3) The food shall be marked or otherwise identified to indicate:

(a) The time when the food is removed from 5ºC (41ºF) or less cold holding temperature control, Pf and 
(b) The time that is 6 hours past the point in time when the food is removed from cold holding temperature control; 

(4) the food shall be:
(a) Discarded if the temperature of the food exceeds 21°C (70°F),
(b) Cooked and served, served at any temperature if ready-to-eat, or discarded within a maximum of 6 hours from the point in time when the food is removed from 5ºC (41ºF) or less cold holding temperature control;

(5) The food in unmarked containers or packages, or marked with a time that exceeds the 6-hour limit shall be discarded.

Public Health Significance:
Adding this section brings the VSP document more in line with the FDA Model Food Code, which is the most significant source document for the Manual.

Supporting information: 

2013 FDA Model Food Code, Section 3-501.19.

Time – maximum up to 6 hours temperature control is used as the public health control for a working supply of TIME/TEMPERATURE CONTROL FOR SAFETY FOOD before cooking, or for READY-TO-EAT TIME/TEMPERATURE CONTROL FOR SAFETY FOOD that is displayed or held for sale or service: 
(1) Written procedures shall be prepared in advance, maintained in the FOOD ESTABLISHMENT and made available to the REGULATORY AUTHORITY upon request that specify: Pf (a) Methods of compliance with Subparagraphs (B)(1)-(3) or C)(1)-(5) of this section; Pf and (b) Methods of compliance with § 3-501.14 for FOOD that is prepared, cooked, and refrigerated before time is used as a public health control. Pf (B) If time without temperature control is used as the public health control up to a maximum of 4 hours: (1) The FOOD shall have an initial temperature of 5ºC (41ºF) or less when removed from cold holding temperature control, or 57°C (135°F) or greater when removed from hot holding temperature control; P (2) The FOOD shall be marked or otherwise identified to indicate the time that is 4 hours past the point in time when the FOOD is removed from temperature control; Pf (3) The FOOD shall be cooked and served, served at any temperature if READY-TO-EAT, or discarded, within 4 hours from the point in time when the FOOD is removed from temperature control; P and (4) The FOOD in unmarked containers or PACKAGES, or marked to exceed a 4-hour limit shall be discarded. P (C) If time without temperature control is used as the public health control up to a maximum of 6 hours: (1) The FOOD shall have an initial temperature of 5ºC (41ºF) or less when removed from temperature control and the FOOD temperature may not exceed 21ºC (70ºF) within a maximum time period of 6 hours; P 95 Specialized Processing Methods (2) The FOOD shall be monitored to ensure the warmest portion of the FOOD does not exceed 21ºC (70ºF) during the 6-hour period, unless an ambient air temperature is maintained that ensures the FOOD does not exceed 21ºC (70ºF) during the 6-hour holding period; Pf (3) The FOOD shall be marked or otherwise identified to indicate: Pf (a) The time when the FOOD is removed from 5ºC (41ºF) or less cold holding temperature control, Pf and (b) The time that is 6 hours past the point in time when the FOOD is removed from cold holding temperature control; Pf (4) The FOOD shall be: (a) Discarded if the temperature of the FOOD exceeds 21°C (70°F), P or (b) Cooked and served, served at any temperature if READY-TO-EAT, or discarded within a maximum of 6 hours from the point in time when the FOOD is removed from 5ºC (41ºF) or less cold holding temperature control; P and (5) The FOOD in unmarked containers or PACKAGES, or marked with a time that exceeds the 6-hour limit shall be discarded. P (D) A FOOD ESTABLISHMENT that serves a HIGHLY SUSCEPTIBLE POPULATION may not use time as specified under ¶¶ (A), (B) or (C) of this section as the public health control for raw EGGS.

FDA Food Code, Annex 3, Public Health Reasons/Administrative Guidelines, Section 3-501.19 Using Time as a Public Health Control.
The 2000 Conference for Food Protection (CFP) meeting recommended that FDA ask the National Advisory Committee on Microbiological Criteria for Foods (NACMCF) to review the Food Code provision that addresses using time alone as a public health control, section 3-501.19. In response to the CFP recommendation, FDA in consultation with USDA/FSIS, determined that there is sufficient scientific information available to support the current provision in the Food Code without requesting consideration by the NACMCF. As an alternative response, FDA informed the CFP that it would provide the following position paper on using time alone as a public health control.
Position Paper
Food Code section 3-501.19 allows potentially hazardous food (time/temperature control for safety) food that is ready-to-eat (RTE) to be stored without temperature control for up to 4 hours, after which it must be discarded or consumed or for up to 6 hours for refrigerated food, if the food is 5°C (41°F) when initially removed from temperature control, and as long as the food temperature does not exceed 21°C (70°F). The following information is provided to explain the reasoning in allowing time alone to be used as a public health control for food safety.
Background Information
Food kept without temperature control allows product to warm or cool as it equilibrates with the environment. Each temperature scenario incurs different risks in regard to the type of foodborne pathogens able to grow and the rate of growth likely to occur. For both cooling and warming conditions, growth depends on the amount of time the food spends in an optimum growth temperature range during its equilibration with its surroundings. Several factors influence the rate of temperature change in a food, such as the type of food, thickness of the food, and temperature differential between the food and its surroundings. When evaluating the safety of a 4-hour limit for food with no temperature control, products and environmental parameters must be selected to create a worst-case scenario for pathogens growth and possible toxin production.
Holding Cold Food Without Temperature Control
When a food is removed from refrigerated storage and begins to warm to room temperature, Listeria monocytogenes is a primary organism of concern. Even while food is held at refrigeration temperatures, the growth potential of L. monocytogenes warrants concern for potentially hazardous (time/temperature control for safety foods) RTE foods. Although the FDA and USDA have a zero tolerance for L. monocytogenes in RTE food, conditions are permitted in the Food Code that would allow L. monocytogenes cells 1 log of growth (3.3 generations). Salmonella is also a concern especially with products containing eggs. However L. monocytogenes grows more rapidly than Salmonella at refrigeration and room temperatures. By ensuring minimal Listeria growth in food, the threat from Salmonella would be negligible. Warming conditions will allow food to remain exposed to temperatures that allow B. cereus to produce emetic toxin. However the 4-hour time constraint in the Food Code is sufficient to prevent any toxin formation.
For food refrigerated at 41°F or 45°F then transferred to an ambient temperature of 75°F for 4 hours, the growth rate of L. monocytogenes remains slow enough to ensure that the critical limit of 1 log growth is not reached. Published generation times at 75°F for L.monocytogenes in food were not found, however published values at 68°F and 70°F in egg and milk products confirmed slow L. monocytogenes growth at room temperatures.
Using the USDA Pathogen Modeling Program (PMP) and assuming the optimum conditions of pH 6.8, 0.5% NaCl, 0.0% nitrite, L. monocytogenes would require more than 4 hours to grow 1 log at 75°F. The PMP is based on broth studies and not on food products. Therefore, the growth rates reported at various temperatures by the PMP are faster than growth rates in most food products. Another factor exaggerating the growth rate in this warming scenario as predicted by the PMP is the assumption that the food product spent all 4 hours at 75°F. Obviously food equilibrates with the surrounding environment at a gradual rate and would not equilibrate instantly.
Unfortunately there are no models that take changing temperatures into consideration when predicting growth. Likewise there are very few published papers dealing with the growth of organisms in food during warming. The conservative nature of the 4-hour limit for keeping foods without temperature control allows for a needed margin of safety if the temperature of the environment is higher than 75°F.
It is important to note that potentially hazardous (time/temperature control for safety) foods held without cold holding temperature control for a period of 4 hours do not have any temperature control or monitoring. These foods can reach any temperature when held at ambient air temperatures as long as they are discarded or consumed within the four hours.
Holding Hot Food without Temperature Control
The second scenario for food without temperature control exists when food is cooked according to Food Code recommendations, then kept at room temperature for 4 hours before discarding. Foodborne pathogens of concern for an uncontrolled temperature scenario are sporeformers including Clostridium perfringens andBacillus cereus. Food cooked according to Food Code guidelines should be free of vegetative cells. However, the heat requirements are not sufficient to kill spores of C. perfringens or B. cereus and may actually serve as a heat shock that activates the spores. B. cereus is found commonly in outbreaks attributed to inadequate hot holding of starchy foods like rice, and has been isolated in a multitude of food products. C. perfringens is found commonly in outbreaks attributed to inadequate hot holding of beef and poultry. Despite the prevalence of both spores in nature, C. perfringens cases are estimated to be more numerous than B. cereus cases by a factor of 10.
B. cereus can produce emetic toxin in food, and the optimum temperature for the production of toxin is between 77°F and 86°F. However, the time needed to produce the toxin is longer than the time the food will be exposed to any temperature range with a 4-hour holding limit. Both C. perfringens and B. cereus produce enterotoxin inside the intestine of the infected host if substantial numbers of vegetative cells are present in the food (105-7 CFU/g). Although the reported levels of both spores in raw foods vary in the literature, generally the level expected in food can be assumed to be low (around 10-1000 CFU/g). This implies that conditions allowing 1 log growth of either spore could be tolerated in food.
During the time without temperature control, the temperature of the food could decrease slowly enough to expose spores of both organisms to optimal growth conditions for a significant length of time. Like warming, several variables exist that determine the rate of heat transfer. Because of the wide variety of foods prepared it would be impossible to generalize how fast a typical product loses temperature after cooking. As with warming, it is prudent to imagine a worst-case scenario where heat loss is slowed. A beef roast slow cooked to 130°F for the appropriate time according to the Food Code was used as consideration for possible spore growth. Cooking roast beef to 130°F can create an anaerobic environment in both the meat and gravy. The low internal temperature creates a small temperature differential with the environment (assumed at 75°F), allowing for a slower decrease in the food's temperature.
After evaluating published studies as well as data collected at the FDA, the surface of a roast beef or rolled meat product would lose heat quickly enough to discourage significant growth of either C. perfringens or B. cereus. If all spores were distributed on the surface of the product by either pre- or post-cooking contamination, storing this product for 4 hours at room conditions would be considered safe. Likewise, products that are stirred or products that lose heat faster than a roast would also be considered safe.
At the 2004 meeting of the CFP, a committee submitted and the Conference accepted a document that examined scientific research related to the growth of Listeria monocytogenes, and the influence of time and temperature on its growth.
The 2004 CFP report stated that the USDA-PMP program can be used as a tool to estimate time periods for a 1-log increase in growth for Listeria monocytogenes in ideal (laboratory media) growth conditions. Using this modeling approach, at 41°F, 45°F, and 50°F, the time for a 1-log increase was, 87.8, 53.9, and 34.7 hours, respectively. At room temperature (70°F) a 1-log increase was noted at 5.2 hours and at ideal growth temperatures (95°F), the reported time for a 1-log increase was 3.0 hours. In general, the data from the USDA-PMP program provides very conservative growth data and, in most cases, growth would be expected to be less rapid in a food system. This table does provide comparative information relative to growth rates at different holding temperatures in the event that time was used as a factor in managing food safely.
The report further recommended that food could safely be held for up to 6 hours without external temperature control as long as the food temperature did not exceed 70°F. Based on that report and data from theQuantitative Assessment of the Relative Risk to Public Health from Foodborne Listeria monocytogenes Among Selected Categories of Ready-to-Eat Foods September 2003, the Food Code allows potentially hazardous food (time/temperature control for safety) food to be stored up to 6 hours without external temperature control provided that the food temperature does not exceed 70°F and the food is discarded or consumed at the end of the 6 hours.
The Safety of the Time as a Public Health Control Provision from Cooking Temperatures (135°F or above) to Ambient
FDA conducted in-house laboratory experiments to test the safety of the existing TPHC provisions of 4 hours without temperature control starting with an initial temperature of 135°F or above. Clostridium perfringens was chosen to represent a worst case scenario pathogen for foods allowed to cool from cooking temperatures to ambient without temperature control,because its spores can survive normal cooking procedures, it can grow at relatively high temperatures (>120°F) and it has a short lag period. C. perfringens spores were inoculated into foods that were cooked and then cooled to yield a cooling curve that would promote outgrowth as quickly as possible. The growth data suggest that the existing 4-hour TPHC provision will be safe for 6 hours after cooking, with the additional 2-hour margin of safety built-in for consumer handling.
Consumer Handling Practices
An Audits International study was funded in 1999 by FDA to determine the food handling practices of consumers purchasing food at retail and returning home to refrigerate their items. Forty-six (46) states are represented, and the data comprises several food groups purchased from different grocery-store types. The food groups represented were: pre-packaged lunch meat, deli-counter products, seafood, fresh meat, pre-packaged deli product, liquid dairy, semi-solid dairy product, ice cream, frozen entrées, frozen novelties and whipped topping.
The study evaluated information regarding time and food temperature at retail food stores, time to reach home refrigeration, temperature after transport home, location and type of retail establishment where purchase was made and type of product purchased.
For product temperature at retail and after transportation, 5 product categories were used: pre packaged lunch meat, pre packaged deli product, deli counter products, seafood and fresh meat. These categories were considered most applicable to the TPHC recommendations. The temperature ranges for these products at retail and after transport to the home are summarized in Figures 1 and 2 respectively. The data suggest that with current retail refrigeration practices, 25% of items are held above 45°F (Figure 1). The data also show that by the time the product arrives at the home, 98% of products were at 65°F or less (Figure 2).
The time of transport for all food categories from the retail establishment to home refrigeration was also recorded. The data summarized in Figure 3 shows that over 97% of the foods purchased were ready to be placed in refrigeration within 2 hours of purchase. For this histogram, all food categories except for frozen entrées were included. Because all foods end up bagged and transported together, the time each product was transported to the home was considered a valid data point and therefore used. Based on the data, a benchmark was established that PHF/TCS foods purchased in a food establishment would be either consumed, or placed under temperature control, within 2 hours.


Figure 1. Temperatures of refrigerated products at retail (Audits International).
[image: Figure 1. Temperatures of refrigerated products at retail (Audits International)]
Figure 2. Product temperatures after transport to the home (Audits International).
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Figure 3. Times reported for transport of grocery items from the retail outlet to the home (Audits International).
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The Safety of the Time as a Public Health Control Provision from Refrigeration Temperatures (41°F or less) to Ambient
As noted above, the current TPHC provision has two time provisions. Food can be kept with no temperature stipulations for 4 hours in a food establishment, at which time the food must be cooked and served, served if RTE, or discarded within the four hours. However, if food does not exceed 70°F, it may be held for 6 hours and cooked and served, served if RTE or discarded within the six hours. For foods warming from refrigeration to ambient temperatures, the data from the Audits International study outlined above, along with simulations from the USDA Pathogen Modeling Program (PMP), were used to determine the safety of the existing TPHC recommendations.
Assuming pathogen growth in foods going from refrigeration (41°F or less) to ambient temperature, the following parameters were used for the PMP simulation:
· 65°F was used as the temperature for the entire simulation;
· 2 hours were added to all times (4h or 6h) allowed in the current TPHC recommendation, to factor in transportation time (per the Audits International study outlined above);
· The data were generated from PMP broth models (pH 6.8), with the minimal NaCl and no sodium nitrite.
Table 1 summarizes the predicted growth of Bacillus cereus (vegetative), Escherichia coli, Listeria monocytogenes, Salmonella spp., Shigella flexneri, and Staphylococcus aureus, using the PMP and based on the assumptions discussed above. The data predicted that less than 1-log growth would be seen for each organism, during the 8 hour time period. Thus, the data show that the current 4 and 6 hour TPHC provisions from 41°F or less to ambient, allow minimal growth of a number of pathogens of concern.
	Table 1. The USDA Pathogen Modeling Program estimation of growth (Log CFU/g) of several pathogens for 6 hours or 8 hours, at 65°F.

	Pathogens
	6 Hours
	8 hours

	B. cereus (vegetative cells)
	0.62
	0.87

	E. coli
	0.35
	0.52

	L. monocytogenes
	0.47
	0.71

	Salmonella Spp.
	0.25
	0.41

	S. flexneri
	0.26*
	0.34*

	S. aureus
	0.38*
	0.51*


* Model predictions were in 5 hour increments, the 6 and 8 hour data was extrapolated between 5 hour and 10 hour predictions.
References
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----------- End of Summary of Consumer Handling Practices study -----------
Raw eggs
Recipes in which more than one egg is combined carry an increased risk of illness and possible serious consequences for certain people. It is due to this increased risk, and documented occurrences of foodborne illness and death among highly susceptible populations from temperature-abused raw shell eggs contaminated with Salmonella Enteritidis, that the use of time as a public health control in institutional settings is not allowed.
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