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IFSH Contribution to FDA Center of Excellence 2015-2016 
 

Sample Projects Submitted: 

 

 

1. Listeria monocytogenes Survival in Caramel Apples. CARTS IF01294 

[Statement of the project need] After the 2014-2015 outbreak of listeriosis linked to caramel 

apples, research was undertaken to examine survival of the pathogen in caramel apples to 

support risk assessment and policy decisions.  Listeria monocytogenes behavior needed to be 

assessed on fresh and caramel apples with respect to site of contamination on apples; degree of 

contamination and effects of storage conditions and apple variety on pathogen behavior. 

[Statement describing the activities accomplished] Both stem end- and surface-inoculated L. 

monocytogenes were capable of surviving, and at times growing, on Gala caramel apples at 5 °C 

and 25 °C and on Granny Smith caramel apples at 25 °C. In stem end-inoculated Gala caramel 

apples stored at 5 °C, the population of L. monocytogenes increased by nearly 3 log CFU after 15 

d incubation. At 25 °C storage, L. monocytogenes inoculated at the stem end showed 3- to 4-log 

increases in population on both Gala and Granny Smith caramel apples. Although the fresh 

apples and surface-inoculated caramel apples in general did not support growth, the pathogen 

was always detectable by enrichment culture. Also, different stick materials affected L. 

monocytogenes survival, with plastic supporting less growth than wood or paper; but these 

differences in survival were not observed when the different sticks were used for making caramel 

apples. [Impact statement] The study of factors affecting survival of Listeria monocytogenes in 

caramel apples provided data to assist in understanding the risk associated with this product and 

options for preventive measures to control the hazard. [Executive Summary] The study 

determined information about the survival and growth of L. monocytogenes in both fresh apples 

and caramel apples, specifically examining the effects of site and level of inoculation, inoculum 

drying conditions, storage temperature and time, and apple variety. 

[Publication] 

Salazar, J.K., C.K. Carstens, V.M. Bathija, S.S. Narula, M. Parish and M.L. Tortorello. 2016. 

Fate of Listeria monocytogenes in fresh apples and caramel apples. J. Food Prot. 79: 696-702. 

 

2. Factors Affecting Arsenic Levels in Juices Processed with Filter Aids. CARTS 

IF01325 

[Statement of the project need] Arsenic is a poisonous substance that is known to cause cancer 

and neurodevelopmental effects in infants and children. Long-term dietary exposure to arsenic, 

especially inorganic arsenic, poses a health risk. The FDA has proposed an action level of 10 ppb 

for inorganic arsenic as a benchmark for apple juice makers and enforcement tool for regulators. 
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In 2013, researchers reported finding arsenic in beer products that were clarified with the 

diatomaceous earth (DE) filtration aid. Since filter aids are widely used in the food industry for 

the clarification of beverages, it is necessary to evaluate the transfer of arsenic and other heavy 

metals from filter aids into juices. This study provides valuable information to FDA and the food 

industry on ways to minimize transfer of arsenic and other heavy metals from filter aids to juices. 

[Statement describing the activities accomplished] Thirty-three different filter media products 

from 9 producers were investigated, including 21 diatomite products, 9 perlite products, 2 

cellulose products, and 1 rice hull product. According to a limited survey of 34 filter aid products 

from major producers, arsenic content ranged from 0.1 ppm to 10 ppm, depending on the 

selection of ore and the manufacturing process. We surveyed 10 perlite products from 4 

producers and found 3 perlite products contain >1 ppm of arsenic. No arsenic was found in the 2 

cellulose products. Arsenic levels were shown to increase in juice and simulated juice processed 

through various filter aids in this experiment. Prewashing of filter aids was tested as a possible 

mitigation step to reduce this transfer by using citric and malic acids, as well as EDTA. Since 

malic acid has a comparatively lower chelating ability than citric acid and the use of EDTA is 

limited as it is expensive, citric acid was identified as the most suitable additive used for washing 

treatments. [Impact statement] Data from this research can help beverage producers to reduce 

toxic metal contamination of beverages by using filter-aids and filtering processes which 

mitigate transfer of the heavy metals from the filter aids into the beverage. [Executive 

Summary] This study evaluated the factors affecting arsenic transfer to juices during filtration 

processing. Specific factors studied included type of filtering aid, physical and chemical 

properties of juice, filtration conditions and prewashing treatments of filter aids. 

[Publication] 

Wang, Z., Jackson, L., and J. Jablonski.  2017.  Factors affecting the levels of heavy metals in 

juices processed with filter aids.  J. Food Protection.  In Press. 

 

3. Detection and Quantification of Partially Hydrolyzed Gluten and Soy in Food. 

CARTS IF01075 

[Statement of the project need] Celiac disease is a hypersensitivity to gluten, proteins found in 

wheat, barley and rye, while food allergies are an immunological response to certain food 

proteins. Undeclared gluten/allergens can inadvertently appear in foods through incorrect 

labeling, improper handling of rework, cross-contact during manufacture and insufficient 

equipment cleaning procedures. Sensitive and accurate analytical methods are needed to detect 

and quantify the presence of gluten and allergens in foods, and in the food processing 

environment. [Statement describing the activities accomplished] A study investigated the 

effectiveness of Clarex in degrading gluten in beer produced with barley malt. Samples of beer 

were collected before fermentation, after fermentation, during aging and before and after the 

filtering treatment. Beer and wort samples were analyzed for gluten content with 5 quantitative 
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gluten ELISA kits. In general, gluten levels in wort decreased after the boiling step and in beer 

during fermentation and aging. Although, gluten was detected at levels >20 ppm in some Clarex-

treated beer samples, filtration treatment further reduced gluten concentrations in these beer 

samples below 20 ppm gluten. The results indicate that filtration is a critical processing step for 

reducing gluten content in beers treated with Clarex. Regular soy sauce containing wheat as an 

ingredient, and tamari (gluten-free) soy sauce samples incurred with wheat gluten were analyzed 

for the presence of gluten using gluten-specific lateral flow devices (LFD) by project 

collaborators at FDA/CFSAN/ORS. The results indicate that gluten was not detected in soy 

sauce after the sauces were fermented for 1 month.  The effects of six months fermentation and 

aging on individual proteins present in regular and tamari soy sauce samples were studied using 

SDS-PAGE and showed that gluten could not be detected in the fermented sauces.  An LC-

MS/MS method was developed to analyze proteins/peptides in regular and tamari soy sauce 

samples.  Although gluten peptides were found in the sauces early in the fermentation, they were 

not detected in the fully fermented products. [Impact Statement] Use of reliable and accurate 

methods for gluten and allergen detection will ensure that cross-contact risk is minimized in food 

production facilities that do not have dedicated processing lines. Identification of stable chemical 

markers of gluten/allergens in food is essential for development of methods that enable accurate 

detection of these proteins and peptides formed during their hydrolysis. [Executive Summary] 

Clarex treatment resulted in substantial reductions in the amount of gluten (intact and partially 

hydrolyzed) in beer compared to the control treatment without added enzyme as measured with 5 

gluten-specific ELISA kits.  Filtration was identified as a critical step in reducing gluten content 

of beers treated with Clarex.   The fermentation involved in the production of some soy sauce 

products result in substantial losses of intact gluten.   

[Publication] 

Cao, W., Watson, D., Bakke, M., Panda, R., Bedford, B., Kande, B., Jackson, L.S. and E.A.E. 

Garber.  2017. Detection of gluten during the fermentation process to produce soy sauce.  J. Food 

Protection.  80(5): 799-808.  

 

4.  Microbial Inactivation Matrix to Determine Critical Parameters for Salmonella 

Reduction in Model Low Moisture Food Systems. CARTS IF01244 

[Statement of the project need] Many firms are attempting to validate ovens as preventive 

controls for FSMA compliance. Commercial, forced hot-air drying processes are used in the 

production of a variety of low water activity products, including spices, dehydrated vegetables, 

dried fruit, breakfast cereal, snack foods, pasta, quick-cooking rice, texturized vegetable protein, 

breading, jerky and pet foods. Typically, these processes have limited efficacy with respect to the 

destruction of Salmonella, as dry heat is less effective than moist heat at pathogen inactivation. 

Consequently reductions in pathogen populations may be insufficient to reduce the risk of 
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foodborne illness. This multi-disciplinary project generates a matrix of microbial inactivation 

data for parameters such as drying temperature and dwell time, and product parameters such as 

water activity and composition (protein, starch, fat, moisture) that affect thermal resistance. 

[Statement describing the activities accomplished] Samples at water activities of 

approximately 0.5-0.98 were evaluated at four temperatures each to generate D- and z- values. 

At a reference temperature of 75 ºC the calculated D-values for water activity (aw) 0.490, 0.634, 

0.736, 0.815, 0.910, and 0.979 were 12.11, 17.18, 5.80, 1.46, 0.39, and 0.011 minutes, 

respectively. In addition, z-values were generated for each water activity. The z-values for water 

activity 0.490, 0.634, 0.736, 0.815, 0.910, and 0.979 were 14.58, 8.68, 7.89, 7.19, 6.88, and 6.03 

ºC, respectively. D-values of the two matrices at a reference temperature of 75°C were 

significantly different at each target aw (p < 0.05). A global model was developed for both the 

high-protein (dog biscuit) and high-fat (cracker) matrices. The models had a low RMSE of 0.76, 

which implies that a linear D and z type model fits the data sets well. [Impact Statements] This 

project identifies critical factors associated with pathogen destruction in active drying processes 

and fills gaps with respect to regulatory evaluation of the efficacy of active drying processes 

including legacy processes (e.g. baking, roasting, drying) utilized by industry to meet FSMA 

requirements to implement preventive controls. [Executive Summary] As expected, the thermal 

resistance of Salmonella increased with decreasing water activity. however, the two model foods 

mostly followed a similar trend of decreasing thermal resistance with an increase in aw. For iso-

thermal, iso-water activity processing conditions, models developed to fit experimental data 

provide a means to mathematically predict lethality in low moisture foods during thermal 

treatment. 

 

5. Verifying Fibers Meet Regulatory Definitions for Nutrition Facts Labeling: 

Evaluating Polydextrose. CARTS # IF01075 

[Statement of the project need] Certain fiber ingredients have insufficient data or have 

incongruent findings to determine if they meet the dietary fiber definition of having a 

physiological effect(s) that is beneficial to human health. In such cases, additional data are 

required to make a regulatory decision. Polydextrose (PDX) is one example of a carbohydrate 

requiring more data. Therefore, the goal of this project is to verify PDX meets the regulatory 

definition of a dietary fiber. [Statement describing the activities accomplished] The study 

assessed the potential for polydextrose to provide a fiber-associated physiological benefit in 

humans when assessed across a dose range in two different food matrices (dry and wet). The 

final report has been filed with FDA and the results were prepared for publication. It is currently 

under review after responding to review comments. The results have been presented at the IFSH 

annual meeting and will be presented at Experimental Biology in April 2017. The findings were 

noteworthy indicating that the glucose polymer does not act like a dietary fiber as measured by 

standard glucose tolerance testing whether incorporated into a beverage or dry matrix bar. Partial 

digestion was indicated for an intermediate dose as measured by elevated blood glucose 
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concentrations. [Impact Statements] Polydextrose, a synthesized carbohydrate, when added to 

food and beverage products does not meet regulatory requirements for labeling as a dietary fiber 

based on measures of blood glucose. 

 

6. Whole Genome Sequencing (WGS) Initiative  

[Statement of the project need] The whole genome sequencing (WGS) technology has been 

recognized by the scientific community and regulatory agencies as a powerful new technology 

for detection, differentiation and tracking of foodborne pathogens to enhance food safety and 

public health. However, its extensive use by the food industry to improve food safety has been 

hampered for a number of reasons such as the novelty of the technology, lack of awareness and 

absence of training programs specifically designed for food safety technicians and staff. The 

IFSH WGS initiative intends to facilitate the use of the technology by the industry through 

providing training and laboratory and bioinformatic services, as well as collaborative efforts in 

research and investigative projects. The initiative also endeavors to enhance communications 

between the regulatory, other governmental agencies and the food companies on the use of WGS 

technology and encourage coordination and cooperation.  [Statement describing the activities 

accomplished] An Industry Advisory Committee consisting of representatives from 8 food 

companies was established to provide guidance on the project priorities and research activities. 

The membership of the advisory committee grew to 12 companies by August of 2016. A full-

time scientist was hired to lead this special project at IFSH. A WGS symposium was planned for 

September 2016 in conjunction with the IFSH Annual Meeting. The purpose of organizing this 

symposium was to educate and promote WGS technology among food industry professionals, to 

encourage communication and collaborations between government, academic and food industry 

stakeholders, and to implement cutting-edge methods for detection of foodborne microorganisms 

causing disease or food spoilage and to formulate rapid responses to any threat to food safety and 

quality. A state-of-the-art WGS laboratory has been established at Moffett, with two MiSeq 

sequencers and a high performance computer for sequence data analyses. Isolates received from 

the FDA and IFSH scientists were sequenced, and the data were submitted to GenomeTrakr. 

[Impact statement] The IFSH WGS initiative serves as a bridge between the FDA, CDC and the 

food industry to facilitate the use of the technology by the industry to enhance food safety and 

public health.  

 


