
•According to the CDC, STEC bacteria cause 265,000 illnesses, 3,600 hospitalizations, and 30 deaths annually in the United States

•E. coli serotype O157:H7 has been associate with numerous outbreaks associated with beef products and was declared an 
adulterant in non-intact ground beef by the USDA in 1994.  Recently, six more STEC serotypes have been added to the adulterant 
list: O26, O45, O103, O111, O121, O145.
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Introduction

Objectives

Results

Materials and Methods 

1) Evaluate the effects of ground cinnamon and coffee on E. coli K12 in venison 
for 

hunters to have a simple, yet effective way to prevent the growth of E. coli.

2) Evaluate the effect of time, in days, on E.coli levels.

Table 1. Impact of Cinnamon or Coffee on E.coli K12 in Venison

Escherichia coli is a common issue in red meat. However, little research has been
done on the prevalence of E. coli in red game meat, specifically venison. Hunters
have limited resources in the wilderness to prevent contamination, and any effort
to change that could be impactful.

Spices are an inexpensive and convenient way to aid in the preservation of meats.
Research has been done with the use spices to help control bacterial growth in
beef for food safety. Most of this related research used cinnamon and coffee to
reduce the bacterial count on whole muscle beef. This is why these two common
ingredients were used to test it in venison.

Sample Location
Locally sourced, non-commercial venison tenderloin was divided into four 
treatments of 10 grams per dilution series.

Inoculation
The venison tenderloin was inoculated with 100 microliters of concentration 
107 CFU/mL Escherichia coli.

Treatment
Cinnamon (treatment 1) and coffee (treatment 2) were applied as 0.5 grams of 
spice to 10g of venison. The treated venison was allowed to sit for 48 hours at 
35°C. The incubation period allowed the E. coli K12 to grow and for the treatments 
to inhibit the growth.

On day 0, venison was inoculated with E. coli, creating positive and negative 
control samples using plates for yeast and mold, total bacterial count, and E. coli 
growth. Three repetitions were created for each dilution of 10-1, 10 -2, and 10 -3 for 
yeast & mold and total bacterial count; whereas general E. coli was diluted to 10 -2, 
10 -3, and 10 -4.

On day 2, the venison inoculated with E. coli was used to create additional positive 
samples similar to day 0’s operation, except the dilutions for general E. coli were 
reduced to 10-1, 10 -2, and 10 -3; the same as yeast & mold and total bacterial count. 
Both treatments for cinnamon and coffee were added to inoculated meat samples 
and plated in the same way for negative and positive controls for day 2.

On day 7, the overall growth was observed and replicate procedures were created 
in the same way as day 2’s samples for negative and positive controls as well as 
both treatments.

Quantification
On day 10 the plates  were counted. Colony forming units were put into SAS data 
management software.

References

Figure 1. PCA and 
MacConkey plates, day 2, 

cinnamon treatment

Figure 2.  PCA and  
MacConkey plates, day 7 

cinnamon treatment 

“Deer Meat as the Source for a Sporadic Case of Escherichia Coli O157:H7 Infection, Connecticut1 - Volume 8, Number 5-May 2002 - Emerging Infectious Disease Journal - CDC.” Centers for Disease

Control and Prevention, Centers for Disease Control and Prevention, 15 July 2010, wwwnc.cdc.gov/eid/article/8/5/01-0373_article.

Ferens, Witold A., and Carolyn J. Hovde. “Escherichia Coli O157:H7: Animal Reservoir and Sources of Human Infection.” Foodborne Pathogens and Disease, Mary Ann Liebert, Inc., Apr. 2011,

www.ncbi.nlm.nih.gov/pmc/articles/PMC3123879/#!po=51.7717.

Institute Of Food Technologists. “Cinnamon Is Lethal Weapon Against E Coli.” ScienceDaily, ScienceDaily, 6 Aug. 1999, www.sciencedaily.com/releases/1999/08/990806074926.htm.

Acknowledgement
Valentina Trinetta, Ph. D, Cassandra Jones, Ph. D, Gabriela Magossi, Austin McDaniel, Food Science Institute

Results

A P-value of .235 for treatments indicates no conclusive impact of cinnamon and coffee on venison.

A statistical difference in overall bacterial load between Day 2 and Day 7 can be observed.

A P-value of .02 indicates the possibility of E. coli K-12 reduction over time, yet alpha values

exceeding .05 prevent rejection of the null hypothesis.

Conclusion and Future Research

The results of the study helped demonstrate the prevalence of E. coli K12 on whole muscle venison

cuts. Further experiments and more data are needed to support the theory that spices affect

microbial growth on game meats. More research with more aggressive species can determine the

most effective interventions possible to reduce pathogenic microorganisms in venison muscle cuts

for deer hunters around the country.

Figure 3. PDA and 
MacConkey plates, day 2, 

coffee treatment

Figure 4. PCA and 
MacConkey plates, day 7, 

coffee treatment


