A Simulation Study to Evaluate the Microbiological Satety of School Lunches Stored in Insulated Coolers
During Field Trips
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Intro du Ction Table 1. Thermal Processing Unit Simulation Re Sults
A Field trips, often during warm weather seasons, present a food safety Step. - Program Relative Humidity (4) Ambient Temp. (*/°C) Time (min) A In coolers packed without ice, all foods were in the temperature danger zone
challenge for school nutrition programs, as providing a nutritious meal that 1 Start 1 (40-140°F; 460°C) for five hours (Figure 2).
has been stored and handled properly until serving may be difficult. 2 Drying 80 75/23.9 33
3 Drying 80 85/29.4 33 A In coolers with ice packs on the bottom, foods in the top layer (and likely the
A ?P2EEOWOUOET 2 wOl EQOUWEUIl woOl Ul OwUUOUI E w4 bring 80 05/35 33 E O middle layer where temperature was not monitored) were in the temperature
students on the field trip. 5 Drying 80 105/40.6 33 danger zone for five hours (Figure 3).
6 Drying 80 115/46.1 33
A Coolers are COmmOnly stored on school buses, which are not temperature ! Drying 80 125/51.7 33 A No differences (P > 005) were observed inL. monocytogenaw Salmonella
regulated, and may pose a risk to food safety. 5 Ding 50 LR 32 populations comparing time 0 controls and 5 -hour populations between
; 2 oning = A28 = cooler packing scenarios (ice or no ice). Therefore, pathogen recovery graphs
A UnderStanding foodborne pathOgen grOWth pOtentiaI In school lunch meals 10 Drying 80 150/65.6 33 were averaged across packing scenarios (Figure 4 and 5)
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packed into insulated coolers, transported on field trips, and exposed to
elevated environmental temperatures prior to serving was the purpose of
this research.

A Product placement within cooler did not result in L. monocytogengsopulation
changes (compared to controls)on sandwiches, sliced apples, or baby carrots.

Cooler 1: Ice Packs on Bottom

Methods 67 167 67 47 487 |47 & 4O O A L. monocytogenasopulations after inoculation and 30 min of attachment
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were virtually non -recoverable on baby carrots.

A Temperature conditions for insulated cooler storage to be used in the
simulation study were determined by monitoring school bus ambient
temperature profiles using data loggers during May -June 2015 in North

A Product placement in coolers did not result in Salmonellgopulation changes

Cooler 2: No Ice

Carolina and Arkansas. = (57 7 © 060 & & & 5 for sandwiches and sliced apples, but a slight population decline was
o= = = e = = observed on baby carrots placed in the middle and bottom layers of both
A Preliminary studies showed that two cooler packing strategies posed the L S L TR R L Al cooler packing scenarios PA wY 0 Y k A0
most risk in terms of product temperature increases during simulation: &0 T & o0 O\ D O

1. cooler packed with one layer of ice packs on the bottom

5 cooler aCkeC USin L ice (l & rel i St ST e rot e Of ch|||ed AR ared Temperature data loggers 9;: Salmonella inoculated lunches A 3 I 'D U i U U U E él i U UT T \I U U U Wi U I E U W 0 'D é\l UJIB\ w k l.UI O U
s itepms o J 5 ek P it + Listenia inoculated funches Salmonellaand L. monocytogends the specific foods studied. This may not be
Figure 1. Cooler packing scenarios. Inoculated lunches were randomly assigned to the case for other pathogens or food types.
» _ ) position within each layer of the cooler.
A Lunches met U.S. National School Lunch Program standards, and included a
turkey sandwich, sliced apples, and baby carrots. )
4 = . = g - == Carrot, bottom g ) == Carrot, bottom
A Lunch items were separately inoculated with L. monocytogenes Salmonella g cancwicnootom| | 2 —cantwich, ot Signific ance
spp. (~4 log CFU/Q). s i R i ; . . .
Pp- J 9) i é: — o 5" = e A Although sandwiches, carrots, and apple slices were subjected to temperature
A Inoculated sack lunches were randomly placed in the top, middle, and o 0= o _a;]bL:se o SO:hnCOtcr)]lerépﬁ Ckrlr:]gl stc_:e:arlos, Ratliogen papwiations gic 0ot
bottom layers of each cooler packing scenario (Figure 1) B PR EREE SAAREEEETLEEEEL iNncledse auiing e o7k SHNUIAHOT.
A Each cooler contained 30 lunches (10 lunches per layer; one lunch inoculated with

- TR Figure 2. Product and ambient air temperature profiles Figure 3. Product and ambient air temperature profiles A T 1T UO1T OLII : 1 0Brdddd B bl ¢ Nd A '
L. monocytogen@\d one with Salmonellaspp. within each Iayer) fo?lltlmeches packed in a cooler with no ice packs. fo;gﬁmeches packed in a cooler with a layer of ice packs A 3 I I U I I O U I O o U Urpag E ﬂ)UbIleﬂtmemUle@ @ffl@[:tlve fOr
on the bottom. preventing foodborne pathogen growth on these specific food products.
A Coolers were placed within an electronically controlled thermal processing
unit (smokehouse) and subjected to increasing temperatures (7/5150°F; 24 Maaaa aa, W nokedcomo  Jaaaa B noculated Conto
66°C) over a 5-hour storage period (Table 1). SR gra- Bhae op . B Top
=i B Middle E N Middle
, oo | - | USDA
A Product temperatures were monitored continuously during simulation Iin g ke ANSAS TATE
lunches in the top and bottom layer of each cooler scenario bydatalogger. 1 1 e
AN . A B S NEEFE UNIVERSITY il
A Following the 5-hour simulation, serial dilutions of sandwich, sliced apple, @s\‘* N & &@ &2 & This project has been funded at least in part with Federal funds from the U.S. Department of
and baby carrot samples were plated on selective media to enumerate il i Agriculture. The contents of this publication do not necessarily reflect the view or policies of
- - - Figure 4. Salmonellgpopulati lunch it Figure 5. Listeriamonocytogengsopulations on lunch the U.S. Department of Agriculture, nor does mention of trade names, commercial products,
changes in pathogen populations (control samples enumerated at time of acoording to their losation within the cooler, itﬁ%rllls;ccording to their location within the cooler. or Organizat?ons ol ondorsement by it (UG, EorEiiinE; ’
. ; : abPopulations with different superscripts within each abPopulations with different superscripts within each e
placement into thermal processing unit ). product are statistically different (PA Y & Y k A & product are statistically different (PAY & Y k A8

A Data were analyzed using SAS MIXED; 3 replications were conducted.



