of the waxy cuticle covering the leaf surface (Patel &
Sharma, 2010). Similar differences in the cuticle between
the spinach and lettuce cultivars examined in this study
may be present that could account for the variation in

the total number of bacteria present between samples.

In addition, differences between cultivation, harvesting,
and handling practices of spinach and lettuce could also
be contributing factors to the differences in microbial
populations enumerated.

The total number of psychrophilic bacteria was similar
between each of the 5 types of produce samples tested
(Figure 3), although there was a trend that the grocery
sample of a type of lettuce had a higher psychrophilic
count than its farmers’ market counterpart. Psychrophilic
counts identify the level of microorganisms that are able
to survive and grow in refrigeration temperatures (7°C),
where consumers store most fresh produce. The trend

in having higher numbers of psychrophilic microbes in
grocery samples would be consistent with the refrigerated
distribution and storage of produce that ends up on the
grocery store shelf. This time in the refrigerator could
enable the psychrophilic microbes to grow. If the farmers’
market samples had not received the same temperature
treatment prior to purchase, then it is feasible that the
psychrophilic counts would be lower in these samples.
Interestingly, the number of psychrophilic bacteria

Figure 7. Representative plate showing presumptive positive
E. coli O157:H7 colonies present on a CT-SMAC plate.

present in every sample was higher than the number
of mesophilic bacteria. The reason for this is
not fully understood.

The total number of yeasts and molds are also similar
between samples, with the exception that the Romaine
lettuce from the farmers’ market had approximately

8 times more yeasts and molds compared to the other
samples tested (Figure 4). A previous study found

that yeasts were the most prevalent organisms found

in minimally processed vegetables, with yeast counts
ranging from less than 100 to 4 x 10® CFU/g and mold
counts ranging from less than 100 to 4 x 10* CFU/g
(Tournas, 2005). The combined yeast and mold counts in
our study were well below the highest levels reported by
Tournas (2005). The higher number of yeasts and molds
present in the farmers’ market sample may be a reflection
of the growing environment of the plant, as well as how
the plants were handled post-harvest. Yeasts and molds
can be introduced onto the produce from workers’ hands
during harvest and handling (Tournas, 2005). If the
farmers’ market samples did not receive the same level
of sanitization treatment as the grocery samples, then the
higher yeast and mold counts could be expected. Since
the trend in higher counts on farmers’ market samples

is consistent between mesophilic aerobic plate counts,
molds, and yeasts, this is a likely scenario.

Figure 8. Representative plate showing presumptive positive
Salmonella spp. colonies visible on a XLDA plate.
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