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Introduction

Escherichia coli, (E. coli), are found in the environment, in animals, and are 
on everyday food item. E. coli is diverse and can live in different 
environments, “Person-to-person contact, environmental exposure and 
drinking or swimming in contaminated water are also thought to be 
important sources of infection” (6), which is why it is such a danger to the 
world. E. coli is linked to high water activity foods, such as meat, the 
“consumption of . . .  ground beef has been linked epidemiologically with 
several outbreaks of disease caused by E. coli” (3). For this experiment, 
walnuts, a low water activity (Aw) food, was picked because of the recent 
outbreak in 2011, “13 patients from three provinces have been sickened so 
far in an E. coli O157:H7 outbreak linked to potentially tainted walnuts” (1). 
Walnuts, are used in baked goods, and E. coli is “destroyed by 
pasteurization” (7). In another experiment “many examples of heated E. 
coli 0157:H7 cells showing sublethal damage” (6). With this knowledge, 
and with the 2011 outbreak, walnuts and thermal heat processing were 
chosen to reduce the growth of E. coli, and to help reduce the growth of 
yeast and molds.  

Objective
The objective of the study was to evaluate if the roasting treatment with 
10 and 20 minutes at 140°C in raw shelled walnuts is able to reduce the 
number of E. coli with 3 log reduction.

Materials and Methods
This study involved four treatments: negative control, positive control, 
and two interventions. The negative control was non-inoculated walnuts 
and the positive was walnuts inoculated with 107 CFU/ml of E. coli K12. 
The interventions were roasting the walnuts at 140o C for 10 minutes and 
20 minutes. The control and intervention samples were spread plated on 
three types of media; PDA (Yeasts and Molds), PCA (Total Plate Count), 
and McConkey agar (E. coli), with three replications each, and incubated 
for 48 hours at 35o C. This study was conducted over one week with the 
controls plated on day 0 at 10-1, 10-2, 10-3 dilutions. All four treatments 
were plated on day 2 and 7 at 10-2, 10-3, 10-4 dilutions. The colony counts 
were recorded and analyzed using SAS GLIMMIX v9.4.

Results

Conclusion
The results of this study show that both roasting with10 minutes and 20 minutes at 140°C significantly reduce E. coli in raw shelled walnuts.
There was contamination in some PDA negative controls which not consistent to total plate count negative controls. The contamination could occur 
from yeast and mold in the environment. Laboratory practice re-training is suggested.
In conclusion, we reject the null hypothesis that roasting with10 minutes and 20 minutes at 140°C is not able to reduce E. coli proliferation in raw 
shelled walnuts.

Media Days
Negative 
Control

Positive 
Control

10 
Minutes

20 
Minutes p-value 

CFU 
log10/g

PCA
0 n/dc 5.2a - - <0.0001
2 n/dc 4.9a n/dc n/dc

7 n/dc 3.3b n/dc n/dc

Media
Negative 
Control

Positive 
Control

10 
Minutes

20 
Minutes p-value 

CFU 
log10/g

McConkey n/db 3.4a n/db n/db 0.0002

PDA 2.4b 3.9a 2.5b 2.5b <0.0001

Figure 1-Effects of Roasting on Microorganisms Growth Over Time Figure 2- Effects of Roasting on E. coli and Yeasts and Molds

* With PCA plates there is a reduction in the CFU count with the treatments of 10 and 20 minutes of roasting with a P-Value of <0.0001. But 
there is no difference in-between each treatment. As stated in Table 1, many of the values are not detectable (n/d) meaning they were below 
level of detection of 0.5 CFU log10/g.
* But there was a similar value in the superscript of the n/d of the negative control and that of each treatment, as shown in Chart 2. Showing 
that the treatments could achieve the same “level” of microorganism's (M/O) on the walnuts as what was present in the negative control.
* Table 2 shows the effect of each treatment on the growth of either E. coli and/or Yeast and Mold on walnuts. On the PDA plates, which are 
representative of yeast and molds, one can observe a 1.4 log reduction from positive control to 10-minute and 20-minute treatments.
* Both treatments were effective in lowering the growth of M/O as indicated by the P-Values in Table 2.
* As previously stated, many of the data points were indicated as below the detectable level of 0.5 CFU log10/g the shared similar superscript 
values indicate a similarity. Once more, Chart 1 shows that the n/d values are like that of the negative control and therefor show a maximum log 
reduction of 1.4.
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