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Introduction:
How do plant surface microstructures affect contamination?

Bacterial attachment and internalization are the first steps in food

contamination. We studied the transport, attachment and

internalization of non-spherical bacteria on protrusions (e.g.

trichomes) and openings (e.g. stomata, cuts and wounds) commonly

occurring in fresh produce.

Computational Methods:

Attachment Results:

Conclusions:
The particle tracking model provided a deeper understanding to the 

experimental results.  Protrusions create low velocity, low shear 

regions increasing attachment while holes pull cells downward and 

increasing residence time on the surface increasing attachment
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Figure 5:A-B) Total normalized particle density based on flow rate, C-E), Normalized particle density 

based on distance from structure (zones are radially 2.5µm from structure) at 8.2 mm/s, F-H) 

Normalized particle density based on distance from structure at 40.9 mm/s, I-K) Normalized particle 

density radially from the structure (upstream, downstream, or on the side in equal area regions).

Figure 1. A) spherocylinder particle representation, B) Escherichia coli on spinach [1], C) SEM of  

stomata and grooves on  spinach [2] & D) SEM of  trichomes and stomata on a tomato leaf  [2]
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Figure 2. A) Validation at constant shear rate, B) Fluorescent cell in microfluidic device [3] 

and C) model simulation of  10 cells with small perturbations of  initial position

Rotation Results:

Theoretical Period: 0.774 s 
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Figure 3. A) Computational model and typical raw images obtained from CSLM of  fluorescent

Escherichia coli attached to trichomes [2] (B) and stomata [2] (C)
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Figure 4. Example simulation results for four model situations
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