Fate of Listeria monocytogenes in Cocoa Powder during Isothermal Inactivation
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Introduction Materials and Methods

Low moisture foods and food ingredients have been increasingly implicated in foodborne outbreaks, as . . .
reflected in the infamous nationwide Salmonella outbreaks related to peanut butter and products and Cocoa powder inoculation Pre-equilibrated to target a,,

numerous other outbreaks involving almonds, chocolate, wheat flour and others [1]. L. monocytogenes ‘.
o Equilibrated in a chamber at target a,, for ~4 days

is an important pathogen, causing serious foodborne disease in susceptible individuals. It is ubiquitous
Inoculum were mixed with cocoa powder 0 a,, was measured by Aqualab series 3 (+ 0.025 a,,)

and persistent in a variety of food processing environments, can remain viable on low moisture foods
[2] and dry environment for extended periods especially if organic material (soil) is present [3], has its
ability to grow at refrigerated temperature, low infectious dose and high motility. It causes about 1600
illnesses annually in the United States with a mortality rate of ~ 16%. It was historically associated
with ready-to-eat food outbreaks. Recent multistate outbreaks in cantaloupes (33 death, 1 stillbirth and
147 sick) and caramel apples (7 deaths and 35 cases) indicate that L. monocytogenes is a new emerging '
foodborne pathogen in fresh produces, highlighting the food safety risks of Listeria in different foods Storage study

and commodity groups including low moisture foods. This was further highlighted by a recent Classic

B . . X . . . Lo o Inoculated samples were aliquoted and sealed in —_
Hummus Listeria recall. Despite an increasing number of studies addressing Salmonella inactivation in . mp q : B

Heat intervention

B X . L moisture barrier bag and store at room
low-moisture foods, there is a general lack of knowledge related to L. monocytogenes inactivation in temperature —

low moisture foods during thermal processing and to the factors impacting their survival in low F <P
moisture food. Cocoa powder is an essential ingredient and widely incorporated in different disserts 0 At selected of time points, 2 _"®
and drink and thus a possible source of L. monocytogenes contamination. Therefore, the objective of cocoa powders were samplecF.

this study was to evaluate the thermal resistance of L. monocytogenes in cocoa powder and further for survival enumeration and a,, meas
investigate the impact of water activity (a,,) on its survival in cocoa powder.

0 Samples were loaded to TDT test cellthen
subjected to thermal inactivation at a selected T.

0 At each time point, remove 3 test cells and chilled
in ice water immediately for survival enumeration.

Conclusion
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@ 8.04 B 70°C {2 =05800) “ 2.0+ & 70°CR = 0.9606) é’ . % o L. monocytogenes is stable in cocoa powder;
§ 5 701 & 75°C (R = 0.9527) § 5 7.1 g ©T715 °C (R? = 0.9527) g '§ o o Demonstrated much higher thermal resistance in cocoa
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2 29 49 % 35S 49 \ e Z2 & 29 validate thermal processing for control of L.
2 £ 10 é \;K IS5 E £ 304 U\\u }E\ ,,5, : monocytogenes in low moisture foods.
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