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Figure 1.  Strawberry propagation, quarantine area and experimental layout under BSL3 conditions.

Strawberry cv. Chandler and cilantro cv. Santo will be grown in open fi eld 
environments following standard commercial practices for each crop. Once each 
crop has reached fruit set (strawberry) or harvest maturity (cilantro) the crop 
will be transported to BSL2 or BSL3 greenhouse conditions where inoculation 
and chemical treatments will be performed. Leaves and fruit from the selected 
crops will be independently spot inoculated at Log 3 and 6 CFU/ml with any of the 
following strains: generic E. coli, avirulent/pathogenic E. coli O157:H7 and E. coli 
O26, O111, and O145. Once inoculated, fruits and leaves will be collected at 2-day 
intervals for 8 days, with and without the application of sterile water, chlorine 
and OxiDate 2.0  (each at 100 ppm). Environmental and bacteriological data will 
be collected during the length of the experiments and used to predict die-off 
kinetics of the selected strains following predictive models: (i) classical log-linear, 
(ii) sigmoidal-like, (iii) concave and convex and (iv) biphasic.

METHODS

OBJECTIVES
I. Determine the die-off kinetics (using multiple predictive models) of virulent 

and surrogate strains of E. coli O157 and non-O157 STEC inoculated to 
the surface of fruit and leaves of strawberry and cilantro at 2 inoculum 
concentrations (Log 3 and 6 CFU/ml) with and without the application of 
chlorine (100 ppm) or OxiDate 2.0 (PAA) (100 ppm).  

II. Establish whether applying an interval of days between last irrigation and 
harvest, using a microbial die-off rate of 0.5 log per day, is a sound food safety 
practice for the selected crops.

The anticipated outcome of these two objectives will be to provide detailed die-
off rates for surrogate and pathogenic strains of EHEC and STEC from the surface 
of strawberry and cilantro, which could be used by the industry and state and 
federal regulators to defi ne the following:

1. Whether the current die-off guidelines proposed by FSMA accurately refl ect 
die-off rates of EHEC and STEC microorganisms, and if this practice could be 
considered safe for growers to follow when inadvertently using water that 
cannot meet the 2012-EPA recreational water quality standard.

2. Whether the use of chlorine or OxiDate 2.0 (PAA) solutions through the 
irrigation system is a potential preharvest aid to increase die-off rates of 
enteric pathogens from the surface of strawberry and cilantro.

BENEFITS TO THE INDUSTRY

Inoculation of strawberry leaves and fruit will begin in May 2016, while cilantro 
plants will be inoculated during September 2016 (Figure 1). The experiment will be 
replicated in two independent staggered events separated by a15-day interval. 

RESULTS TO DATE

Establishing Die-Off Rates of Surrogate and Virulent EHEC-STEC Strains from 
Strawberry and Cilantro Surfaces:  Time, Inoculum Dose and Chemical Intervention

SUMMARY
The fresh produce industry is facing major changes in production practices due 
to the implementation of the Food Safety Modernization Act (FSMA). Within 
the new rules the standards associated with water quality are among the most 
contested by industry associations.  Current guidelines require water that will 
be in direct contact with the crop, to meet the 2012-EPA recreational water 
standards.  An alternative provision to comply with these rules includes an on-
the-fi eld microbial die-off rate between the last irrigation and harvest over no 
longer than four consecutive days when water cannot meet these standards. 
However, science-based information is needed to support this potentially 
useful provision; especially for cilantro and strawberry crops where few or no 
further disinfection steps are commercially available after harvest. This research 
focuses on optimizing the existing knowledge in microbial die-off of EHEC-STEC 
microorganisms to determine if this FSMA alternative provision is a safe farm 
practice when using water that cannot meet the 2012-EPA standards.
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Figure 2.  Description of Log linear and Weibull models describing the 
die-off of pathogenic E. coli O157: H7 from the surface of leaves. In 
these example die-off rates of E. coli O157: H7 were 0.3 CFU per day (log 
linear model) vs 0.2 CFU per day (Weibull model).


