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Editor’s Letter

We at Food Safety Magazine are very pleased to share with 
you more exciting developments in our digital media 
offerings...starting with our newly designed website: 

www.foodsafetymagazine.com! If you haven’t had the chance to 
check out the new site, we’d love for you to take a look around, 
explore our features, news and blogs, and even make a comment 

or two. We’ve made big changes to our naviga-
tion to make it more intuitive and user-friendly—
easier for you to find the expert-written food 
safety-related information that you are looking 
for. With category drop-down menus and com-
prehensive search functions, all of our current 
and past content is available at your fingertips. 

Plus, with our new social sharing options embedded in the site, 
we’ve made it easy for you to share all the information you find. 
Follow us on Twitter, @FoodSafetyMag; like us on Facebook, 
www.facebook.com/foodsafetymagazine; or connect on 
LinkedIn, www.linkedin.com/company/food-safety-magazine—we 
want to be your ready source for information, wherever you need 
us. In addition, you can take the magazine with you on your 
smartphone or tablet by downloading our free app, available on 
both Apple iOS and Android devices.
 When you are looking for products and services, remember to 
access www.foodsafetyconnect.com, our online marketplace for 
food safety solutions. Find everything you need to ensure food 
safety at your facility, from instruments, pest control and auditing 
services to consultants, testing reagents and sanitation supplies; 
Food Safety Connect allows you to run side-by-side comparisons 
on products and services. In addition, you can find how-to 
videos, on-demand webinars and technical white papers on a vast 
array of topics. All in all, Food Safety Connect is an indispens-
able tool for food safety professionals. 
 Now available twice every month, our FSM: eDigest newslet-
ter promises to keep you apprised of the latest legislative updates 
on the Food Safety Modernization Act, as well as of the most 
current food safety strategies, both on the plant floor and in the 
boardroom. Our expert authors understand that keeping up with 
all the changes in food safety can be daunting; they want to make 
it easy for you to stay ahead of the competition.
 Don’t be a stranger in the food safety community: Send us 
feedback, Tweets and e-mails with your ideas, suggestions and 
news. We’d love to hear from you!

Best Regards,

Barbara VanRenterghem, Ph.D.
Editorial Director
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News Bites

EFSA Identifies Risks to Bees from Neonicotinoids
 European Food Safety Authority (EFSA) scientists have identified a number of risks posed to 
bees by three neonicotinoid insecticides. EFSA was asked by the European Commission to assess 
the risks associated with the use of clothianidin, imidacloprid and thiamethoxam as seed treat-
ment or as granules, with particular regard to their acute and chronic effects on bee colony surviv-
al and development; their effects on bee larvae and bee behavior; and the risks posed by sublethal 
doses of the three substances. In some cases, EFSA was unable to finalize the assessments due to 

shortcomings in the available data.
The risk assessments focused on three main routes of ex-
posure: exposure from residues in nectar and pollen in the 

flowers of treated plants; exposure from dust produced 
during the sowing of treated seeds or application of 

granules; and exposure from residues in guttation 
fluid produced by treated plants.

In reaching their conclusions, EFSA’s scientists 
evaluated data previously submitted for the ap-
proval of the active substances at the EU-wide 
level and in support of product authorizations 
at the Member State level, as well as relevant 
literature and monitoring data. They also consid-
ered new developments in the assessment of risks 

to pollinators from plant protection products, in 
particular recommendations contained in the EFSA 

Scientific Opinion on the science behind the develop-
ment of a guidance document on the risk assessment of 

plant protection products on bees, which was published in 
May 2012.

This opinion, published by EFSA’s Panel on Plant Protection 
Products and their Residues, proposed a much more comprehensive risk assessment for bees 
and also introduced a higher level of scrutiny for interpretation of field studies. The proposed 
changes are aimed at improving the level of protection afforded to bees when assessing risks 
from pesticides.

Food Safety Magazine Welcomes New 
Editorial Advisory Board Members
 Food Safety Magazine is pleased to wel-
come Jeffrey L. Kornacki, Ph.D., and Kurt E. 
Deibel, Ph.D., to the Editorial Advisory Board. 
Dr. Kornacki has worked at Schreiber Foods 
and Silliker Laboratories. In 2001, he joined 

the University of Georgia 
Department of Food Sci-
ence faculty before found-
ing Kornacki Microbiology 
Solutions. Dr. Deibel is the vice president of 
quality & food safety (chief quality officer) 
for Heinz North America, a division of the 
H.J. Heinz Company. Prior to Heinz, he held 
various leadership positions in food safety 

and quality assurance with Gerber Products Company, General 
Mills and PepsiCo.

Kornacki

Deibel

Larry Keener 
Nominated for IFT 
Board of Directors
  Food Safety Magazine 
(FSM) is delighted to an-
nounce that Larry Keener, 
president and CEO of Interna-
tional Product Safety Consul-
tants and longtime member 
of the FSM Editorial Advisory 
Board, has been nominated 
for the Institute of Food 
Technologists (IFT) Board of 
Directors for 2013. 
 Larry would bring vast 
global experience in food 
safety, food technology, mi-
crobiology, regulatory affairs 
and crisis management to the 
position. As cofounder and 
cochair of the Global Har-
monization Initiative, which 
promotes the harmonization 
of international food safety 
legislation and regulations, 
he would bring a wealth of 
expertise to the position. He 
has also served as chair of 
IFT’s Non-Thermal Processing 
Division.
 The election runs from 
February 13 to March 14, 
2013. IFT voting members 
will be able to cast their bal-
lots via the Internet. IFT will 
send out an “Election Open” 
message e-mail on February 
13, 2013, with details on how 
to cast your vote. We encour-
age all current IFT members 
to cast their ballots for Larry, 
as he would make an out-
standing addition to IFT’s 
board and has been a very 
active and valuable member 
of the Food Safety Magazine 
team.

Food Processing 
and Critical 
Cleaning
 Clean surfaces are essen-
tial for successful food pro-
duction. The comprehensive 
Handbook for Critical Cleaning, 
edited by critical cleaning ex-
perts Barbara and Ed Kanegs-
berg of BFK Solutions, 
provides expanded topics, 
including the chemistry and 
sources of adherent soils, 
film on cleaning equipment 
and cleanliness standards. 
For additional information, 
go to www.bfksolutions.com. 
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USDA Seeks Comments on Proposed 
Frozen Vegetable Grade Standards
 The U.S. Department of Agriculture (USDA) is requesting 
comments on proposed revisions to eight U.S. Standards for 
Grades of Frozen Vegetables.
  The proposed amendments would 
simplify grade descriptions for frozen 
vegetable varieties of asparagus, lima 
beans, speckled butter beans, cooked 
squash, summer squash, sweet pota-
toes, turnip greens with turnips and 
mixed vegetables. Grade classifications 
would be standardized, allowing for a single descriptor for each 
level. For example, U.S. Grade A or Fancy frozen vegetables 
would be classified simply as U.S. Grade A. Proposed changes 
would also include miscellaneous editorial revisions. 

Microbac’s Chicago division welcomes Mark Carter 
as director of food science.
 The Grocery Manufacturers Association (GMA) 
presented the GMA 2013 Industry Collaboration 
Leadership Award to Frederick J. Morganthall II, 
president and COO of Harris Teeter Inc., and Hall 
of Achievement Awards to Timothy Smucker, chairman of 
the board, The J.M. Smucker Company, and Daniel Wegman, 
chief executive officer, Wegmans Food Markets, during the GMA 
Chairman’s Lecture.

Pura Vida Farms, pineapple importer and grower 
and shipper of melon products, has announced the 
selection of Mike Martori as vice president of East 
Coast sales.

Sealed Air Corporation has named Dr. Ilham 
Kadri the new president of the Institutional and 

Laundry business unit.
 The Food Marketing Institute has announced Josh Katz, 
Ph.D., as its new director of food safety programs.
 The American Meat Institute (AMI) has announced Susan 
Backus as the executive director of the AMI Foundation, Betsy 
Booren as chief scientist of the AMI Foundation and Eric Zito as 
the director of membership and exposition services.
 Bunting Magnetics Co. has made several appoint-

ments to the Bunting field sales organiza-
tion for industrial products, expanding 
its existing North American sales force: 
Jason Cohen in Texas and Oklahoma, 
Darrick Litten in Ohio, West Virginia and 
western New York, and Dan Murphy in 

Illinois and Wisconsin.
 Purfresh named Patricia Castaneda as regional 
sales director, South America.
 Retrotech Inc. has appointed Paul Deveikis as 
the new chief executive officer.

Agilent Technologies Inc. has announced that Dr. 
Robert Gerszten has received an Agilent Thought 
Leader Award.

Nilfisk Industrial Vacuums Division has 
appointed Jamie O’Neill as director of 
sales.

 PRO*ACT, an American distributor of fresh pro-
duce, has promoted Brian Kane to chief operating 
officer.

People & Places

Carter

Kane

Martori

Cohen

Litten

Murphy

Gerszten

Correction from Our October/November 2012 Issue
 In our news item about the book, Invisible Things, we stated that 
this book by Yasmine Motarjemi was written for food safety regulators. 
The author informs us that “although the book is intended to teach sci-
ence of food safety, and will eventually contribute to the science-based 
thinking, its target is not regulatory authorities but children, and through 
them, the general public.” Food Safety Magazine apologizes for the 
error.

Food Industry Saddened by Losses of FSM Board 
member Donald J. Graham and Tom Zierenberg 
 Donald J. Graham, 80, died peacefully on 
January 29, 2013, surrounded by family after a long 
struggle with pneumonia and COPD. Don earned a 
B.S. and M.S. in food science and technology from 
Michigan State University. He began his career at 
the Green Giant Company in LeSueur, MN, fol-
lowed by the William Underwood Company, the 
Pet Corporation, the Sverdrup Engineering Com-
pany, where he was designated a Sverdrup Fellow, 
the corporation’s highest award for technical achievement, and Jacobs 
Engineering. In 1999, Don launched Graham Sanitary Design Consult-
ing as president. He performed numerous plant audits and has been in 
hundreds of food processing plants. Don’s accomplishments include be-
ing on the Editorial Advisory Board and frequent author for Food Safety 
Magazine and being a member of the Institute for Food Technologists 
and the International Association for Food Protection. He has authored 
over 35 articles on sanitary design and exceptionally appreciated chap-
ters for books on hygienic food manufacturing, in which he emphasized 
the importance of mindset as the key factor for achieving food safety. 
Don is survived by his wife of 48 years, Dorothy, his two sons Christo-
pher and Jonathan, and two grandchildren Emiko and Tomoki Graham.

 Microbac Laboratories, Inc. has regretfully an-
nounced the sudden death on January 15, 2013, of 
Tom Zierenberg, 53, of Pittsburgh, PA. For over 17 
years, Mr. Zierenberg had served Microbac Labo-
ratories, Inc., in a variety of capacities and was par-
ticularly influential in Microbac’s development of 
its food testing and consulting services. He served 
the company in an operating capacity, leading 
Microbac’s Warrendale, PA laboratory, which pro-

vides food and environmental testing services. Prior to joining Microbac, 
Tom had earned a degree in food science from The Pennsylvania State 
University and worked in a number of roles within the food industry. 
Tom is survived by his wife of 28 years, Cathy, and his two children, Jack 
and Kate.
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TesTing

Modern Analysis of Chemical 
Contaminants in Food

An essential component of 
food safety testing

Chemical contaminants may occur in our food 
from various sources. They typically pose a 
health concern, resulting in strict regulations 
of their levels by national governments and 
internationally by the Codex Alimentarius 

Commission. Therefore, analysis of relevant chemical 
contaminants is an essential part of food safety testing 
programs to ensure consumer safety and compliance with 
regulatory limits. Modern analytical techniques can de-
termine known chemical contaminants in complex food 
matrices at very low concentration levels. Moreover, they 
can also help discover and identify new or unexpected 
chemical contaminants.

Sources of Chemical Contaminants in Food
 Chemical contaminants can be present in foods main-
ly as a result of the use of agrochemicals, such as residues 
of pesticides and veterinary drugs, contamination from 
environmental sources (water, air or soil pollution), cross-
contamination or formation during food processing, 
migration from food packaging materials, presence or 
contamination by natural toxins or use of unapproved 
food additives and adulterants. 

Pesticide Residues
 The use of pesticides, such as insecticides, fungicides 
or herbicides, has become an integral part of modern 
agriculture to increase crop yields and quality by control-
ling various pests, diseases and weeds. Registration of new 

pesticides is a strictly regulated process 
that evaluates their toxicity and environ-
mental fate, and sets maximum residue 
limits (tolerances) in raw and processed 
commodities. There are over 1,400 
known pesticides. Some of them should 
no longer be used but may still be pres-
ent in the environment. Older pesticides 
are being reevaluated based on currently 
available scientific data.  
 Approved uses of pesticides following 
Good Agricultural Practices should result 
in pesticide residues below maximum 
residue limits established in a given 
country. However, global sourcing of raw 
commodities and global distribution of 
food products complicate the situation 
because pesticide registrations, uses and 
limits can be and are different in dif-
ferent countries. Consequently, an ap-
proved use in one country may result in 
an illegal pesticide residue in a food im-
ported into another country, such as the 
recent case of the fungicide carbendazim 
in orange juice imported into the United 
States from Brazil. Furthermore, pesti-
cides can be misused or present in food 
due to contamination during application 
(spray drift), storage or transportation 
or from environmental sources, such as 
contaminated water or soil. 

Veterinary Drug Residues
 Similar to pesticides, veterinary drugs 
are agrochemicals that undergo a thor-
ough registration process, resulting in 
setting of their maximum residue limits/
tolerances in animal-derived foods. The 
major classes of veterinary drugs include 
antibiotics, anthelmintics, coccidiostats, 
nonsteroidal anti-inflammatory drugs, 
sedatives, corticosteroids, beta-agonists 
and anabolic hormones. These drugs, 
which are administered to live animals, 
can remain as residues in animal tissues. 
Liver and kidney are highly susceptible 
to residues given their biological func-
tion.
 Certain antibiotics, such as penicil-

By Katerina Mastovska, Ph.D.
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lin, can cause severe allergic reactions in 
sensitive individuals, which is an impor-
tant reason for enforcing their residue 
limits in foods of animal origin. Another 
important justification for limiting anti-
biotic usage in food-producing animals 
is to reduce the risk of pathogenic 
microorganisms becoming resistant to 
antibiotics. Most veterinary drugs are not 
of acute toxicological concern, but some 
substances, such as nitrofurans, chloram-
phenicol, clenbuterol and diethylstilbes-
trol, have been banned in most countries 
due to their carcinogenicity. Concern 
about endocrine-disrupting effects has 
become another reason for regulation 
of certain veterinary drugs, such as beta-
agonists and hormones. 

Environmental Contaminants
 Environmental contaminants can 
be man-made or naturally occurring 
substances present in air, water or soil. 
They can enter the food chain and 
even bioaccumulate. Some can pose 
an acute health risk if present at higher 
concentrations, but the major concern 
related to the presence of environmental 
contaminants in foods is their potential 
endocrine disruption, developmental, 
carcinogenic and other chronic effects. 
 Examples of environmental contami-
nants that enter the food chain include 
heavy metals, polychlorinated biphenyls 
(PCBs), “dioxins” (polychlorinated 
dibenzodioxins and dibenzofurans), 
persistent chlorinated pesticides (e.g., 
DDT, aldrin, dieldrin, heptachlor, mirex, 
chlordane), brominated flame retar-
dants (mainly polybrominated diphenyl 
ethers), polyfluorinated compounds, 
polycyclic aromatic hydrocarbons 
(PAHs), perchlorate, pharmaceutical and 
personal care products or haloacetic ac-
ids and other water disinfection byprod-
ucts. 
 The manufacture and use of PCBs 
and other persistent organic pollutants 
(POPs) have been banned for years, but 
they remain in the environment due to 
their high stability. PAHs can be found 
in the environment as a result of in-
dustrial pollution or can originate from 
oil spills; thus, they were of concern in 

seafood after the oil spill accident in the 
Gulf of Mexico in 2010. 

Food Processing Contaminants
 Certain toxic or undesirable com-
pounds can be formed in foods during 
their processing, such as during heating, 
baking, roasting, grilling, canning, hydro-
lysis or fermentation. Precursors of these 
contaminants can occur naturally in the 
food matrix, such as in the case of acryl-
amide being formed during the Maillard 
reaction between the amino acid aspara-
gine and a reducing sugar (especially in 
potato- and cereal-based, heat-treated 
products). Alternatively, certain process-
ing contaminants, such as nitrosamines, 
can be formed by interaction of natural 
food components with food additives. 
Carcinogenic and genotoxic chlorpropa-
nols, such as 3-monochloropropane-1,2 
diol (3-MCPD), are formed during the 
acid hydrolysis of wheat, soya and other 
vegetable protein products. 
 Examples of other processing con-
taminants include PAHs (in grilled and 
smoked products), ethyl carbamate (in 
yeast-fermented alcoholic beverages and 
other products) or furan (in a variety of 
heat-treated foods, especially coffee and 
canned/jarred food).

 Food processing may also be a source 
of cross-contamination, such as con-
tamination of nonallergenic foods with 
known food allergens.

Migrants from Packaging Materials
 Direct contact of foods with pack-
aging materials can result in chemical 
contamination caused by migration of 
certain substances into foods. Examples 
of migrants of health concern may in-
clude bisphenol A or phthalates from 
plastic materials, 4-methylbenzophenone 
and 2-isopropylthioxanthone from inks, 
mineral oil from recycled fibers or semi-
carbazide from a foaming agent in the 
plastic gaskets that are used to seal metal 
lids to glass packaging. 

Toxins 
 Toxins are naturally occurring sub-
stances that are produced by various 
organisms, with mycotoxins and marine 
biotoxins typically representing the ma-
jor concerns in foods. Other examples 
of toxins in foods may include bacterial 
toxins (e.g., staphylococcal toxins) or 
certain plant toxins, such as pyrrolizidine 
alkaloids that can be found in honey, 
milk or eggs. While the bacterial/fungal 
contamination can be eliminated with 

TesTing

The importance of Moisture in samples Prior to 
Chemical Analyses
 Moisture content is an important consideration during sampling procedures, in part because 
it affects the extent of sample heterogeneity. It may be necessary to determine the moisture 
content through sample drying to express analytical results on a uniform scale.
 Precautions must be considered when drying foods at elevated temperatures, since chemical 
reactions such as hydrolysis can occur and these reactions can be accelerated. Moisture 
determinations can be erroneous if hydrolysis has occurred, since the water of hydrolysis has not 
been released from the sample. A general rule of thumb for sample drying is that it should be as 
rapid and at as low a temperature as possible. Vacuum methods that can used to dry a sample 
include vacuum ovens and lyophilization, or freeze-drying. Another method is microwave drying. 
Unlike external heating devices that operate through the sample vessel, microwaves rapidly heat 
the sample, keeping temperature gradients to a minimum.  
 For certain chemical testing applications, such as the presence of metals in food as well as the 
extraction of crude fat and nutrients from food, microwave digestion is the preparation method 
of choice. The ability of microwave sample prep to dissolve almost any matrix, leaving target 
species behind, provides preparative capabilities unavailable through other methods.
 The inherent variability in the composition of raw materials, basic ingredients and processed 
foods requires the use of proper sampling and sample pretreatment techniques, in addition to 
statistical methods for obtaining representative and replicate samples. Using the proper sample 
preparation methodology can reduce analytical error and costly detection mistakes that could 
jeopardize the safety of the food produced as well as lead to an even more costly food safety-
related recall.
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heat treatment, the toxins can remain in 
the food product as contaminants. 
 Mycotoxins are toxic secondary me-
tabolites produced by fungi (molds) that 
can colonize various crops. They are of 
concern mainly in cereals, nuts, infant 
formula, milk, dried fruit, baby food, 
coffee, fruit juice and wine. There are 
many mycotoxins, but only a few are 
currently regulated, with the European 
Union having a more comprehensive list 
than most other countries, which in-
cludes aflatoxins, ochratoxin A, patulin, 
deoxynivalenol, zearalenone, fumonisins 
and T-2/HT-2 toxins. Different myco-
toxins are prevalent in different climates 
and in various growing and storage con-
ditions.
 Marine biotoxins, such as saxitoxin, 
domoic acid, okadaic acid or ciguatoxin, 
are highly toxic compounds produced by 
phytoplankton. During so-called harmful 
algal bloom events, they can accumulate 
in fish or shellfish, such as clams, mus-
sels, scallops or oysters, to levels that can 

pose serious health risks or even be lethal 
to humans. 

Unapproved Food Additives and Adulterants
  Food adulteration can happen ac-
cidentally when unapproved additives 
are introduced to the food, or the wrong 
additive is introduced through formula-
tion error. This results in mislabeled 
food. Perhaps a larger health issue is 
when foods are adulterated intentionally 
for economic reasons to sell a low-value 
food or material for more or to mask 
food spoilage. Some adulteration may 
just mislead or cheat consumers, such 
as adding high fructose corn syrup to 
honey, but some may be harmful to 
them. The most notorious example from 
recent years is the addition of melamine 
to whey and other protein concentrates 
to increase their apparent protein con-
tent analyzed as total nitrogen. Other 
examples include the use of toxic Sudan 
dyes in adulterated chili powders or adul-
teration of virgin olive oil with hazelnut 

oil, which can cause unexpected allergic 
reactions in sensitive individuals.

Analysis of Known Chemical 
Contaminants in Food
 Most known chemical contaminants 
in foods are small organic molecules. 
Except for high-level adulterants, they 
are typically present in foods at low 
concentrations (parts per trillion to parts 
per million); thus, their analyses in com-
plex food matrices are often quite chal-
lenging. The basic analytical approach 
involves an extraction using a suitable 
solvent, cleanup to remove interfering 
matrix components, a chromatographic 
separation and a selective detection. 
 It is not an exaggeration to say that 
the implementation of mass spectrom-
etry (MS) as a detection technique has 
truly revolutionized the analysis of 
chemical contaminants in foods. As 
opposed to element-selective or nonse-
lective detectors, MS can detect a wide 

TesTing

(continued on page 65)

FSM2313pg12-23,65.indd   15 1/30/13   1:05 PM

http://www.800EZMICRO.com


16 F o o d  S a F e t y  M a g a z i n e  

PROCess COnTROL

isO 22000: And the Beat 
goes On

International growth of ISO 
22000 deserves attention

international Organization for Standardization (ISO) 
22000 is a unique food safety management system 
standard. The standard is nonprescriptive since it 
describes the requirements for a food safety manage-
ment system. However, the standard and the guidance 

standards do not define what specific actions an organiza-
tion must take to meet these requirements. The organi-
zation must determine these actions and then show an 
auditor that these actions are effective in controlling the 
identified food safety hazards. 
 Adoption of ISO 22000 is growing internationally. 
In 2007, approximately 4,000 standards were issued 
worldwide. Currently, the number of certifications has 
increased to approximately 18,000 certificates world-
wide. The majority of certifications has been awarded to 
food processing operations in Asia and Europe. Table 1 

presents the top 10 countries that have 
ISO 22000 certificates granted to food 
processors by country. 
 In addition, over 2,680 Food Safety 
System Certification (FSSC) 22000 
certificates have been awarded interna-
tionally, with 40 percent being awarded 
to sites in Europe, 30 percent to sites in 
the United States and 20 percent to sites 
in Asia. FSSC 22000 is a Global Food 
Safety Initiative (GFSI)-recognized food 
safety management audit scheme. It uses 
ISO 22000 and appropriate ISO 22002 
standards to define the requirements for 
a food safety management system.  
 Since ISO 22000 is a nonprescriptive 
standard, it provides both opportuni-
ties and challenges to organizations that 
desire to implement the requirements. 
The primary opportunities focus on 
the fact that some companies with a 
highly developed food safety manage-
ment system may be already meeting the 
standard’s requirements. However, the 
challenges are just the opposite of the 
opportunities. Organizations that want 
to implement ISO 22000 must have 
access to professionals who understand 
food safety systems so that the food 
safety management system can be prop-
erly designed and implemented.
 The implementation process consists 
of three parts:
1. First, the organization must un-

derstand the requirements of the 
standard.

2. Second, it must understand what 
must be done to implement the stan-
dard’s requirements.

3. Third, the organization must develop 
a plan to meet the requirements of 
the standard.

 In response to market needs, ISO sub-
committee (SC) 171 has been developing 
a number of standards and guidance 
publications to support the use of ISO 
22000. Table 2 lists current and planned 
publications that support ISO 22000 in 
the ISO 22000 family of standards. 

By John G. Surak, Ph.D.

Table 1: Number of ISO 22000 Certificates Issued by Country

 Number of ISO 22000 
Country Certificates

China 5,575
Greece 1,197
Turkey 1,088
India 1,020
Taipei, Taiwan 949
Romania 641
Poland 626
Japan 482
Spain 364
Egypt 276
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Monitor and report the temperature of your perishable goods 
from any location with the reliability of wireless connectivity.

staying connected  
to your data has  

never been easier

T&D is dedicated to providing you with the easiest and most reliable way to monitor and report data 
across an entire enterprise. With proven wireless and network connected solutions, you’re able to monitor all 
aspects of food preparation, transportation, storage and service. So, no matter how your data is collected— 
whether it’s locally or from a remote location—we provide systems that can automate the process and  
ensure error-free record keeping. Today, with compliance policies changing rapidly and consumers 
demanding quality assurance, why trust anyone but T&D for your monitoring needs?

For more information about T&D products visit food.tandd.com/FS.

©T&D Corporation, Inc. 2013. All rights reserved.

TD-1115-Crab Sgl Pg Ad-FS.indd   1 1/18/13   1:54 PM
FSM2313pg12-23,65.indd   17 1/30/13   9:57 AM

http://food.tandd.com/FS


18 F o o d  S a F e t y  M a g a z i n e  

 ISO published two booklets that were 
initially designed to provide technical 
assistance to help midsize and small 
businesses implement food safety man-
agement systems that conform to ISO 
22000. These booklets are written to be 
useful for any company that desires to 
implement and maintain a food safety 
management system based on ISO 
22000.  
•	 ISO 22000: Food safety management 

systems: An easy to use checklist for small 
businesses: Are you ready? is also known 
as ISO 22000: Are you ready? The 
publication presents a detailed ex-
planation of the auditable clauses on 
the standard. It is available in paper 
format, PDF format and CD-ROM. 

•	 The	second	publication	is	How to use 
ISO 22000 food safety management sys-
tems. This publication provides guid-
ance to organizations that desire to 
implement ISO 22000. It was written 
by a committee of ISO experts who 
have been actively involved in teach-
ing and implementing ISO 22000. It 
will be published early in 2013. One 
key focus of the book is to explain 
the process approach that forms the 
structure of ISO 22000. Surak and 

Lorca2 published an article on process 
audits in Food Safety Magazine.

 Both books can be purchased for a 
nominal cost at the American National 
Standards Institute and ISO websites 
(www.ansi.org and www.iso.org/iso/
home.html).   

Expert Panels
 SC 17 has formed an expert panel on 
the ISO 22000 family of standards. This 
panel consists of six experts represent-
ing Australia, Asia, Europe and North 
America. The panel will develop an of-
ficial interpretation of the standards. The 
panel will not respond to questions on 
audit schemes such as FSSC 22000 and 
other GFSI-recognized audit schemes, or 
specific conditions an organization can 
use to meet the requirements of the ISO 
22000 family of standards. The panel’s 
work will be published on the FAQ page 
that is part of the ISO management-
system-for-food-safety website (www.iso.
org/iso/tc34sc17home). This content is 
also located at www.myiso22000.com.

PRP Guidance Standards
 Work has continued on the publica-
tion of ISO technical specifications to 

provide guidance on the prerequisite 
programs (PRPs) that organizations 
should implement. The PRPs are an 
essential part of the food safety manage-
ment system in that they define the envi-
ronment for the production of safe food. 
The subcommittee plan is to have a total 
of six guidance standards that cover the 
PRPs for the entire food chain.  
 In 2009, ISO published ISO/TS 
22002-1:2009. This technical specifica-
tion is the first standard in the ISO 
22002 series and describes the PRPs 
required for food processing organiza-
tions. The standard was based on PAS 
220:2008.  
 ISO has just recently published the 
PRPs needed for catering operations. 
ISO/TS 22002-2:2013 was made avail-
able as of January 17, 2013. This standard 
is intended to be used by catering and 
foodservice organizations that include 
air catering organizations, and compa-
nies that provide foodservice operations, 
including school and industry dining 
rooms, healthcare facilities, hotels, 

PROCESS CONTROL

Table 2: Planned and Proposed Standards in the ISO 22000 Family of Standards

Booklets published by ISO 
•	 ISO 22000: Food safety management systems: An easy to use checklist for small businesses: 

Are you ready?	This	publication	is	also	known	as	ISO 22000: Are you ready?	and	was	
published	in	2007.

•	 How to use ISO 22000 food safety management systems	is	set	to	be	published	in	2013.	

Standards that are published
•	 “ISO	22005:2007:	Traceability	in	the	feed	and	food	chain	—	General	principles	and	basic	

requirements	for	system	design	and	implementation”	
•	 “ISO	22000:2005:	Food	safety	management	systems	—	Requirements	for	any	organization	in	

the	food	chain”	
•	 “ISO/TS	22003:2007:	Food	safety	management	systems	—	Requirements	for	bodies	providing	

audit	and	certification	of	food	safety	management	systems”	
•	 “ISO	22004	revision:	Food	safety	management	systems	—	Guidance	on	the	application	of	ISO	

22000:2005”
•	 “ISO/TS	22002-1:2009:	Prerequisite	programmes	on	food	safety	—	Part	1:	Food	

manufacturing”	
•	 “ISO/TS	22002-2:2013:	Prerequisite	programmes	on	food	safety	—	Part	2:	Catering”	
•	 “ISO/TS	22002-3:2011:	Prerequisite	programmes	on	food	safety	—	Part	3:	Farming”

Standards under development
•	 “ISO/TS	22002-4:	Prerequisite	programmes	on	food	safety	—	Part	4:	Food	packaging	

manufacturing”
•	 “ISO	22002-5:	Prerequisite	programmes	on	food	safety	—	Part	5:	Transport	and	storage”

Table 3: Outline of the Requirements of ISO 
22002-2 Prerequisite Programs for Catering

1. Scope
2. Normative references
3. Terms and definitions
4. Generic PRPs
	 	 4.1	Facilities	requirements
	 	 4.2	Hygiene	requirements	within	the	
	 	 	 establishment
	 	 4.3	Personnel	health	and	hygiene	
	 	 	 requirements
	 	 4.4	Hygiene	requirements	in	the	
	 	 	 processing	of	food
	 	 4.5	Hygiene	management
	 	 4.6	Product	recall	procedures
5. Catering-specific PRPs
	 	 5.1	Thawing
	 	 5.2	Preparing
	 	 5.3	Cooking	process
	 	 5.4	Portioning
	 	 5.5	Cooling	and	storage	conditions
	 	 5.6	Freezing,	storage	and	thawing	
	 	 	 conditions
	 	 5.7	Transport
	 	 5.8	Food	reheating	and	service
	 	 5.9	Identification	and	hygiene	control
		 	 	 system
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restaurants, coffee shops, supermarkets 
and retail food stores. Table 3 provides 
an outline of the standard.
 Farming is the first step in the food 
chain. ISO 22002-3 describes the best 
practices that should be adopted that 
allow farmers to maintain a hygienic 
environment so they can do their part in 
ensuring on-farm hygiene.
 The standard is divided into three 
parts: common PRPs, PRPs specific 
for crop production and PRPs specific 
for animal production. Included in the 

animal production are PRPs for growing, 
handling and harvesting aquatic animals. 
Table 4 presents an outline of the stan-
dard’s requirements.
 Currently, ISO SC 17 is actively 
developing two additional standards, 
one for food packaging and one for food 
transport and storage. The food packag-
ing standard defines the requirements for 
establishing, implementing and main-
taining PRPs for controlling food safety 
issues in the manufacture of food pack-
aging materials. This standard should 
be published in 2013. The work on the 
transport and storage standard has just 
started, with publication scheduled for 
2014. A feed production standard is 
expected to start in 2014. 

New Work on the Horizon
 ISO is revising ISO 22003, the 
auditing standard, and ISO 22004, 
the guidance standard for interpreting 
ISO 22000. All ISO standards must be 
reviewed once every 5 years. During 

this review process, the standards are 
renewed, revised or withdrawn. In 2010, 
ISO voted to renew the contents of 
ISO 22000. ISO will start revising this 
standard in 2014 or 2015.  n

John G. Surak, Ph.D., is the 

principal of Surak and Associates 

and provides consulting for food 

safety and quality management 

systems, designing and implement-

ing process control systems and 

implementing Six Sigma. He led the U.S. delegation to 

ISO committee meetings that developed ISO 22000. 

He can be reached at jgsurak@yahoo.com.
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Table 4: Outline of the Requirements of ISO 
22002-3 Prerequisite Programs for Farming

1. Scope 
2. Normative references 
3. Terms and definitions 
4. Establishment and maintenance of 
 prerequisite programs 
5. Common prerequisite programs
  5.1 General
  5.2 Location
  5.3 Construction and layout of premises
  5.4 Equipment suitability 
  5.5 Personnel hygiene 
  5.6 Working animals 
  5.7 Purchasing management
  5.8 On-farm storage and transport 
  5.9 Cleaning
  5.10 Maintenance 
  5.11 Waste management
  5.12 Pest control in premises 
  5.13 Management of products 
    suspected to be unsafe 
  5.14 Outsourced activities 
6. Prerequisite programs specific to 
 crop production 
  6.1 General
  6.2 Irrigation
  6.3 Fertilization 
  6.4 Plant protection products 
  6.5 Harvest and postharvest activities 
7. Prerequisite programs specific to 
 animal production 
  7.1 General 
  7.2 Feed and water for animals
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sAniTATiOn

Raw Produce Field sampling 
for Biological Risks

Mitigating biological risk is 
possible with early sampling 
of produce in the field

A 
primary requirement for a comprehensive 
food safety management system for raw 
produce is the verification and validation 
of certain processing steps. The method of 
verification and validation is often achieved 

by testing a multitude of criteria, benchmarks or speci-
fications necessitated by the process in question. When 
testing is needed, sampling is a required and essential first 
step. Regardless if the verification or validation of these 
processing steps is process control points or Critical Con-
trol Points, the fact remains that if a sample is not taken 
with a specific objective or purpose in mind, the test and 
the subsequent analytical result may be misleading, not 
representative and/or meaningless altogether.
 We’re not going to discuss the merits or disadvantages 
of testing. What we are here to discuss is that, too often, 
when testing is needed, sampling or the sampling process 
is not deliberated, not considered and generally over-
looked. Hence, sampling may become the weakest link 
in this important analytical chain. The weakness is that 
an analytical testing method may address the “who, what 
and why” for a sample but not necessarily the “where, 
when and how” to sample. Not knowing the “where, 
when and how” for a sample may lead to inaccuracies, 
errors and confusion in interpreting the analytical result.
 Testing results or analytics are like audits: they are 
snapshots in time. As with audits, the depth, magnitude 
and frequency of sampling, and thus the analytics, may 
provide one with a justifiable representation of how ro-
bust a food safety management system is and how safe 

the end product will be. It stands to rea-
son that the larger the size and the more 
frequently the samples are taken, the 
more accurate the resulting interpreta-
tions will be. Unfortunately, a sampling 
and testing plan of intense frequency, 
depth and magnitude, while beneficial, is 
usually quite cost prohibitive.

In the Beginning
 Let’s start with the end result in mind. 
As we know, food safety risks can be di-
vided into three major categories: physi-
cal risks, chemical risks and biological 
risks. One method of monitoring these 
risks is to rely on a testing program to 
obtain analytical results for the various 
risk variables that may be controlled by 
prerequisite steps or by one or more kill 
steps. Assuming that we know what type 
of analyte we wish to test for, the im-
mediate question should be: How do we 
sample the process, product or commod-
ity to provide the most representative 
snapshot and, thus, the most representa-
tive result for the analyte in question?
 Let’s evaluate the above question by 
reviewing how the three food safety risk 
categories most often manifest in pro-
cesses. It can be safely said that physical 
and chemical risks or contamination usu-
ally occur with much more homogeneity 
in processes than do biological risks. 
Biological risks, however, are known 
to be sporadic and difficult to isolate. 
Immediately, we realize that sampling 
for biological risks will be like sampling 
for the proverbial needle in a haystack. 
It also stands to reason that it would 
be much easier to find a negative bio-
logical analytical result than a positive 
biological result, which, unfortunately, 
may encourage a false sense of security. 
While we can sample for physical and 
chemical risks by following a statistical 
and/or a random number-generator sam-
pling plan, sampling for biological risks 
is much more challenging. For example, 
the common Z-pattern field-sampling 

By Sri Pfuntner, M.Sc.
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approach,1, 2 while effective for pest man-
agement and thus chemical residue sam-
pling, may not be sufficient to sample 
for a biological risk. That said, how does 
one approach field sampling for biologi-
cal pathogens? Before we answer this 
question, let’s explore other consider-
ations.

Sampling with a Purpose: 
The Why, Where and When
 As the title indicates, one should 
sample raw produce fields with a pur-
pose. That is, why do we sample? There 
are two reasons: We sample either for 
monitoring purposes or for forensic 
purposes (such as when we encounter 
a recall issue). Either purpose requires 
consideration of the federal Reportable 
Food Registry reporting requirements, 
which is a federal mandate to report any 
foodborne pathogen found on a product 
destined for consumption that is in the 
channels of trade and not within the 
producer’s complete control to mitigate 
further distribution. If one wants to test 
and sample for a foodborne pathogen, 
regardless of where the product or the 
process affecting the product is within 
the supply chain, it is advisable to have a 
positive release policy in place to ensure 
that the product does not enter the chan-
nels of trade should a contaminant of 
some type be encountered. 
 Keeping this mandate in mind, we 
now know the when to sample, which 
is at the time we still have complete 
control of the distribution of all items 
produced. If we do not have complete 
control of the distribution of all items 
produced, we need to step farther back 
in the process and reconsider where to 
sample. Perhaps we must sample much 
earlier in the process or supply chain to 
determine and understand the baseline 
risk of distribution control. Thus, the 
when to sample is at the point of com-
plete control of product distribution, 
and the where to sample is at the earliest 
point in this production process. The 
reason it is important to sample at the 
point of complete distribution control 
is when the purpose of sampling is to 
analyze for foodborne pathogens. In 

that case, it is recommended to enforce 
a positive release policy to lessen the 
accidental distribution of contaminated 
product entering the supply chain and 
the channels of trade. Thus, sampling at 
the point of distribution control enables 
one to implement a positive release pol-
icy. Combining the when and the where 
considerations isolates the field sampling 

process as close to the harvest event as 
possible while providing sufficient time 
for laboratory results turnaround so as 
not to delay harvest plans, to still have 
control of product distribution, and, 
hence, to reduce the possibility of con-
taminated product entering the channels 
of trade. 
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The Analysis: The What
 The next question is what analyte (bi-
ological risk or foodborne pathogen) and 
what type of sample should be analyzed? 
In considering which analyte to analyze, 
we have two options to consider. Each 
analyte requires a different action and ac-
tion plan when the result is determined. 
One option is to analyze for an indica-
tor microbe, that is, one mimicking a 
biological risk or foodborne pathogen. 
The other option is to analyze for the 
biological risk or foodborne pathogen 
directly. 
 First, let me say there is no right or 
wrong option, just different strategies to 
achieve different purposes. Should we 
decide to analyze for the indicator mi-
crobe, a stepped-up sanitation plan may 
need to be implemented when action 
levels are crossed. Note that these ac-
tion levels are determined by a baseline 
microbe population level within the area 
sampled. Should we decide to analyze 
for a foodborne pathogen, a positive re-
lease policy, a potential recall action and 
the federal Reportable Food Registry re-
quirement should all be kept in mind. In 
considering what type of sample to ana-
lyze, analytical results for the different 
types of samples command distinct and 
diverse actions and/or corrective actions. 
For example, in the case of a foodborne 
pathogen analyte, the focus centers on 
the control of end-product distribu-
tion. The action plans for maintaining 
distribution control are specific for the 
type of samples tested. For instance, if a 
positive result for a foodborne pathogen 
is found in soil samples, do we destroy 
all the product grown in that soil? By 
the same token, if the irrigation water 
is sampled, and a foodborne pathogen 
is found in the water samples, do we 
destroy the entire crop irrigated by this 
water? What if we sampled the product/
crop? Did we or can we isolate the lot or 
acreage sampled so that we can eliminate 
the potential contaminated lot from the 
rest of the field to be harvested? When 
a foodborne pathogen is found, do we 
then proceed in a forensic mode and 
widen our sampling plan? How will this 
result impact the remainder of the crop?

 It quickly becomes clear that we must 
adopt a what-if strategy when we design a 
sampling plan as to what we actually pro-
pose to sample. Similarly, if we decide 
to test for an indicator microbe, specific 
action thresholds must be established for 
the sample type. How does one estab-
lish action thresholds 
for indicator microbe 
levels? The answer is 
to establish a general 
baseline population 
of this microbe on 
the sample of interest. 
For example, one can 
establish the generic 
Escherichia coli popula-
tion on a leafy green in 
a specific growing area 
throughout a growing 
season. Establishing 
baseline populations 
and action thresholds 
is another topic on its own and beyond 
the scope of this article. Suffice it to say 
that when deciding what to analyze (ana-
lyte and type of sample), considerable 
thought needs to be involved because 
differing action plans or corrective action 
plans must be initiated based upon the 
analytical end results.

The Sampling Process: The How
 This brings us back to the how to 
sample.
 Keeping in mind that biological risks 
are sporadic and infrequent, the odds of 
finding a representative analytical result 
become slim to none when a sampling 
plan is followed without an in-depth 
review of environmental risk factors. 
Before any sampling plan is developed, 
statistical or random, it behooves you to 
thoroughly walk the field to be sampled 
and plot a risk map according to expo-
sure or influence from biological risks. 
For example, within a 20-acre lot, hot 
spots may be present such as a one-acre 
exposure to bird droppings due to the 
presence of a nearby telephone pole or 
a two-acre depression where water and 
debris naturally accumulate, etc. These 
hot spots must be mapped, identified 
and ranked as high-, medium- and low-

risk areas. Next, convert these high-, 
medium- and low-risk areas to econom-
ics—income dollar production. Convert-
ing these ranked areas to monetary terms 
clarifies the potential economic risks 
from samples taken within these areas, 
as the analytical results mandate certain 

actions. It is also easy 
to see that you may 
want to be as detailed 
as possible in mapping 
these areas. Once the 
maps are developed, 
you can develop a 
sampling plan that 
results in more com-
prehensive sampling 
with larger magnitudes 
and higher frequencies 
in higher-risk areas. 
Not only does it make 
more economical 
sense to sample and 

test according to risk, but also it becomes 
a much more manageable task for the ex-
ecution of action plans, such as the im-
plementation of a positive release policy. 
Additionally, when the incremental cost 
of risk (crop destruction), cost of positive 
release implementation (potential har-
vest delay) plus the cost of sampling and 
analysis are all weighed against income 
dollar production, a management deci-
sion can be formulated whether to retain 
the commodity from that particular 
parcel. It may be more cost effective to 
discard the commodity and/or not plant 
in these risk-identified areas.

Sampling Personnel: The Who
 The last question to ask is who the 
sampling entity should be and who 
should perform the analytical process. 
We have two options, which are again 
economically driven. Sampling can be 
performed in-house (an economical solu-
tion) or by a disinterested third party (a 
more costly approach). The analytical 
process can also be performed in-house 
or by a commercial laboratory, with 
similar economic ramifications. Again, 
there are no wrong answers, just different 
strategies and economics to consider. 
The decision as to which strategy to use 
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is a matter of legal liability based on 
analytical results and the applicable ac-
tion plan(s). For instance, if the purpose 
of sampling is to monitor indicator 
microbe levels, in-house sampling and 
analysis may be sufficient as long as the 
level of competency of the sampler and 
the in-house laboratory is commensurate 
to the sampling and analytical proce-
dure. Should this strategy be followed, 
it is recommended that frequent blind 
samples be sent to a state-certified third-
party laboratory to validate the in-house 
laboratory performance. Similarly, a 
third-party sampler should perform side-
by-side sampling to validate the in-house 
sampling procedure. When wishing to 
analyze for a foodborne pathogen, due 
to the complexity of analytical proce-
dures, it is advised that analysis and sam-
pling be performed by a state-certified 
laboratory proficient in analyzing said 
analyte for the particular sample type. 
When engaging a California state-
certified laboratory to perform said anal-

ysis, additional reporting liability needs 
to be considered. Aside from the federal 
Reportable Food Registry reporting re-
quirements, a California state-certified 
laboratory (in-house and third-party 
alike) has the obligation to report any 
out-of-compliance foodborne pathogen 
to the California State Department of 
Agriculture.

Conclusions
 The sampling process for raw produce 
for the purpose of verifying and validat-
ing a food safety management system 
to yield a food-safe product is not to be 
overlooked and should not be consid-
ered an insignificant challenge. The who, 
how, what, where, when and why to sample 
cannot be taken lightly, as the ramifica-
tions of the analytical results when a 
sampling plan is not well planned can 
produce a devastating blow, not just for 
the producer but for an entire industry. 
To design and develop a thorough, 
complete and representative sampling 

process, one must take the time to plan, 
spell out the purpose, state the objective, 
define the results and ask the difficult 
questions. A well-planned sampling pro-
gram will not only achieve the purpose, 
objective and anticipated results but will 
also sustain and maintain a sound ana-
lytical process representative of the food 
safety management system it is designed 
to verify and validate. Think about it! n
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AccreditAtion

the role of Accreditation 
Bodies in Supply chain risk 
Management

Accreditation helps manage 
risk throughout the food 
industry

From production to distribution, the complex 
crop-to-table food supply chain is fraught with 
risk, as demonstrated by recent outbreaks of 
food-related diseases such as bovine spongiform 
encephalopathy-infected beef, Listeria and    

Salmonella.   
 Representatives from Danone, a French food 
products corporation, and WalMart summarized the 
challenges facing the food industry at the Global Food 
Safety Initiative (GFSI) 2012 conference on “Advanc-
ing Global Food Safety through Collaboration.” Frank 
Yiannas, vice president of food safety at WalMart, said, 
“In a changing food delivery system, food production, 
processing, distribution, retail, foodservice and trans-
portation all have a shared responsibility to provide 
safe food.”
 Yves Rey, quality general manager at Danone, 
added, “Today’s consumer not only expects value for 
money but also demands that companies act responsi-
bly towards the community. Each time there is a food 
safety incident, besides the human tragedy, there is a 
loss of confidence in our food supply.”
 All food organizations, retail conglomerations and 
regulatory agencies look to food testing laboratories 
to ensure that biological and chemical components of 
foods are safe for consumers. But are all food testing 
laboratories created equal?

 The short answer is no. Certainly, 
food testing laboratories are required to 
meet ISO/IEC standard 17025:2005, 
General requirements for the competence of 
testing and calibration laboratories. How-
ever, the devil is in the details. In the 
case of food testing laboratories, best 
practices dictate that a third party assess 
the competency of the testing lab and its 
compliance with the relevant standards—
and that’s where accreditation bodies 
(ABs) come into play. 

The ABCs of ABs
 ABs are responsible for ensuring 
compliance with standards, examin-
ing the competence of laboratory staff, 
verifying accredited scopes of testing/
calibration and monitoring effective-
ness of laboratory quality management 
systems. Third-party ABs can accredit 
certification bodies, inspection agencies, 
calibration/testing laboratories and other 
conformity assessment bodies. They are 
required to operate in accordance with 
ISO/IEC 1701, General requirements for 
accreditation bodies accrediting conformity 
assessment bodies. In general, an accredited 
certification body primarily provides 
certification to a quality management 
system (e.g., ISO 9001, ISO 14001, ISO 
22000, etc.), whereas an accredited test-
ing/calibration facility provides an ac-
curate statement of measurement usually 
in a test report or calibration certificate. 
The U.S. Food and Drug Administration 
(FDA) has concluded that certification 
bodies should have access to competent 
laboratory services needed to support 
their food safety audit program func-
tions. These laboratories should conform 
to ISO/IEC 17025:2005. 
 As not all testing/calibration labora-
tories perform the same work or have 
similar capabilities, accreditation can 
help identify and qualify those that are 
competent to perform a defined scope 
of work. Further, accreditation requires 
traceability to the SI units of measure-
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ment undertaken by the laboratory, pro-
viding a high degree of reliability to its 
measurements. Accreditation is a formal, 
independent process that ensures labo-
ratories meet established management, 
quality and technical standards and are 
competent to perform the services for 
customers and stakeholders within their 
recognized scope of accreditation. 
 Food testing laboratories depend on 
ABs to perform thorough assessments 
and to provide timely feedback for im-
provements based on the AB’s findings. 
For instance, Melissa Calicchia, owner 
of Food Microbiological Laboratories, 
based in Cypress, CA, is a State of 
California (ELAP) and ISO/IEC 17025 
microbiological food testing laboratory 
accredited by International Accreditation 
Service Inc. (IAS), based in Whittier, CA. 
Calicchia says, “I chose to earn accredita-
tion because it demonstrates that our lab 
operates to a global standard with rigor-
ous examination of methods, facilities 
and staff.” 
 Analytica Alimentaria GMBH, an 
independent laboratory also accredited 
under IAS with laboratories in Germany 
and Spain, specializes in the analysis of 
pesticide residues and other potential 
food contaminants. Udo Lampe, general 
manager for Analytica Alimentaria, adds, 
“Accreditation by a neutral and techni-
cally capable organization is the only 
way to confirm that our laboratory meets 
the technical requirements for testing 
and that we fulfill our own quality 
system.”

Standards of Evaluation
  The process of becoming accredited 
and maintaining accreditation involves 
ongoing technical and quality assess-
ments of a laboratory’s equipment, 
personnel qualifications and methods/
procedures used for performing calibra-
tion/testing and can vary from country 
to country. In the U.S., for example, 
expanding regulatory oversight will 
dictate advances in these standards (see 
“Anticipated Regulatory Changes Push 
for Accreditation Standards,” p. 26).
 Accreditation in the U.S. is complex 
and highly sector specific. As a result, the 

U.S. has multiple ABs, some of which 
specialize to serve certain industries. 
When selecting an accredited calibration 
or testing laboratory to test your prod-
ucts or calibrate your equipment, make 
sure that the AB is a signatory member 
of the International Laboratory Accredi-
tation Cooperation (ILAC) Mutual Rec-
ognition Arrangement (MRA). ILAC is a 

globally recognized international cooper-
ation of laboratory and inspection ABs. 
These member ABs participate in a rigor-
ous peer evaluation process based on 
a common standard (ISO/IEC 17011) 
to ensure that each signatory maintains 
competence to provide accreditation 
services. The result of this MRA is that 
the reports of laboratories accredited by 
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an ILAC-recognized AB are accepted by 
governments and industries worldwide. 
Jesse Lamas Calvillo, laboratory manager 
for AGQ Labs, Spain, says, “Interna-
tional accreditation not only assures 
the quality of data being emitted to our 
clients from our laboratory, but benefits 
the company by guaranteeing uniformity 
of standards across the board on the 
world stage. AGQ has seven laboratories 
throughout the world, which allow us to 
operate in over 20 countries, and ISO/
IEC 17025 accreditation has been criti-
cal within every one of those food safety 
markets. Beyond the more apparent 
benefits of having an internationally rec-
ognized accreditation, being on the same 
playing field as national agrifood labo-
ratories in Europe and abroad heightens 
our profile and lends credibility any time 
we have to represent our clients in a 
dispute.”
 Governmental regulatory agencies 
such as the Consumer Product Safety 
Commission, the U.S. Environmental 
Protection Agency and the Nuclear 
Regulatory Commission require accredi-
tation to verify the technical competence 
of organizations like laboratories, inspec-
tion bodies and/or certification agencies.
 Laboratories seeking accreditation 

from an 
ILAC mem-
ber organiza-
tion must 
demonstrate 
that their 
testing and 
calibration 
methods are 
conducted in 
accordance 
with inter-
nationally 
recognized 
standards, 
and within the framework of ISO/IEC 
17025, General requirements for the compe-
tence of testing and calibration laboratories.

Systematic Assessment
 The first step in the accreditation pro-
cess is for the laboratory to submit qual-
ity management system documentation 
to the AB, describing its management 
and technical procedures for compliance 
with ISO/IEC 17025. The documenta-
tion comprises the laboratory’s quality 
system manual, details on the labora-
tory’s equipment, a proposed scope of 
accreditation, list of test methodologies 
and procedures, and capabilities for 

establishing 
and estimat-
ing measure-
ment uncer-
tainty for the 
testing to be 
performed. 

After re-
viewing this 
documenta-
tion, the AB 
conducts an 
on-site assess-
ment using a 
team of qual-

ity system and technical experts matched 
to the laboratory’s scope to confirm 
compliance with the standard. For in-
stance, a food laboratory may propose 
a scope of accreditation that includes 
biological testing for Salmonella using the 
FDA-Bacteriological Analytical Manual, 
which outlines procedures for the detec-
tion of pathogens such as Salmonella in 
food products. Another example could 
be the use of a regulatory method like 
U.S. Department of Agriculture (USDA)-
Microbiology Laboratory Guidebook 
(MLG) for the microbiological analysis 
of meat, poultry and egg products.
 Competency of the laboratory staff to 
perform the intended work and ongoing 
training is another critical area reviewed 
by the AB. 
 Dr. Sri Ghanthan, a veteran IAS asses-
sor, says, “Certainly the primary focus of 
the assessment team is to identify non-
conformances. However, they might also 
look for ways to share knowledge about 
industry best practices. In the food safety 
business, it’s not enough to just meet 
the standard[s]. Accreditation bodies 
must also see evidence of a laboratory’s 
commitment to continuous improve-
ment of its processes, people and tools 
as well as evidence of preventive actions 
to proactively address potential problem 
areas. That means looking at the testing 
processes, interviewing people, determin-
ing equipment capabilities and even the 
way samples are received, identified and 
stored. The goal of continuous improve-
ment is to improve long-term efficiency 
and accuracy.”

AccreditAtion

Anticipated regulatory changes Push for Accreditation Standards 
 According to the Food Safety Modernization Act (FSMA), FDA must establish 
model accreditation standards to ensure that accredited labs have the following 
controls by 2013:
•	 Methods	to	ensure	that	appropriate	sampling	and	analytical	procedures	are	

followed
•	 Certification	of	reports	of	analyses
•	 Internal	quality	systems
•	 Complaint-handling	procedures	
•	 Training/experience	requirements
	 Of	course,	these	types	of	Good	Laboratory	Practices	and	controls	are	already	
common	in	many	accredited	laboratories	currently	operating	throughout	the	
world.	In	fact,	many	of	these	would	be	eligible	for	accreditation	under	FSMA,	
which	would	cover	government	and	private	labs,	both	U.S.	and	foreign.	Al-
though	non-third	party,	in-house	laboratories	of	food	manufacturers	are	eligible	
for FSMA accreditation, FDA has not yet decided on this issue and has declined 
to	provide	guidance	at	this	time.	
	 However,	the	agency	stated	that	to	facilitate	FDA	assessment,	a	certification	
body	could	seek	accreditation	from	an	AB	that	is	operating	in	accordance	with	
ISO/IEC	17011:2004,	and	that	the	certification	bodies	should	have	access	to	
accredited	laboratory	services	needed	to	support	the	audit	program	functions	
(see	www.fda.gov/RegulatoryInformation/Guidances/default.htm).	These	
laboratories	should	conform	to	ISO/IEC	17025:2005.

Figure 1: Certificate of Accreditation
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 Food Microbiological Laboratories’ 
Calicchia recalls, “During our on-site 
assessment, the evaluators recom-
mended that we chronicle our improve-
ment projects as well as improvements 
to methodologies, systems, facilities, 
communications and personnel. The 
documentation would help us recognize 
where we focused our energies most. For 
instance, if we focused more on improv-
ing methodologies, but very little on 
facilities, we might have missed some op-
portunities. The documentation would 
help us identify gaps where there might 
be inconsistencies.”
 Once a testing laboratory has dem-
onstrated technical competence and 
compliance with the accreditation crite-
ria, it is granted a Certificate of Accredi-
tation—CA—(Figure 1). The certificate, 
which includes a scope that describes 
the laboratory’s technical capabilities, 
is given to the laboratory and a copy is 
placed on the AB’s website. The CA also 
is made available to consumers, potential 

customers, stakeholders and regulatory 
bodies. 

Reading between the Lines
 When an AB issues a CA to a labora-
tory, it will include the name and con-
tact information for the laboratory, the 
standard (ISO/IEC 17025) used for the 
accreditation and the scope of the ac-
creditation. 
 Keep in mind, ISO/IEC 17025 is a 
generic standard used to accredit labo-
ratories in many different fields, ranging 
from biological testing (food testing) to 
electrical testing (fiber optics) and other 
technical disciplines. It is important to 
review the details in a laboratory’s CA 
before contracting with the laboratory 
for its services. The scope will list the 
details of the laboratory’s qualifications 
under the accreditation. 
 Just because a laboratory is accredited 
to ISO/IEC 17025 doesn’t mean it is 
qualified to perform Listeria testing as 
per the USDA-MLG. The ability of the 

laboratory to perform the relevant test-
ing must be listed on its scope of accredi-
tation.
 A review of the laboratory’s CA and 
scope will help customers select ap-
propriate laboratories to perform the 
required tests and/or calibrations. n
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MAnAGeMent

Food Safety Management: 
Hazard- or risk-Based?

A variety of approaches to 
food safety management 
exists: Which is right for you?

Hazard Analysis and Critical Control Points 
(HACCP) principles require identified and 
realistic food safety hazards to be prevented, 
eliminated or reduced to acceptable levels. 
The first two options are straightforward, 

from a conceptual perspective. The result in both cases 
is—again conceptually—a complete absence of the hazard, 
which should be acceptable to everyone. Things get more 
complicated with the last option: “reduced to acceptable 
levels,” because acceptability is a multifaceted concept. 

Risk-Based Approaches
 Traditionally, acceptable levels of food contaminants 
have been defined on the basis of scientific dose-response 
insights—leading to, for example, the establishment of 
“allowable daily intake” (ADI) limits for substances of 
toxicological concern or of infectious dose for microbio-
logical pathogens.
 This approach leads then to the adoption of (legal) 
limits, such as “absence in 25 g,” which is a more strin-
gent requirement than “absence in 10 g,” indicating 
that the relative risk of a negative outcome (illness) is 
deemed lower. For our current purposes, we will term this 
approach “risk-based.” It is important to note that “risk-
based” always implies that a certain level of risk, not zero, 
is deemed acceptable.
 Allergenicity has long been a special problem in the 
context of this approach, especially in “may contain” 
cases. The distinguishing factor in allergenicity is the 

extreme variability of individuals’ sensi-
tivity to the material in question. Most 
people are not sensitive at all, a few 
percent are and some may be extremely 
sensitive. Furthermore, in products that 
“may contain” a certain allergen, the idea 
is that the actual content may also vary 
significantly. The situation therefore gets 
increasingly complex. One approach 
that individual food processors have 
taken is to label their products as “may 
contain everything that could be pres-
ent on the manufacturing site (or sites 
if the same product is manufactured at 
multiple sites).” In response, consumers 
sensitive to specific allergens have been 
known to “calibrate themselves against 
the market,” trying little bites of “may 
contain” products to see if they have an 
immediate reaction. If not, they would 
conclude that this product could safely 
be consumed now and in the future, 
counting on allergen levels to be effec-
tively constant in subsequent production 
lots. Where existing products have been 
transferred from one manufacturing site 
to another, resulting in different actual 
allergen residue levels, this has some-
times proven to be an unreliable strategy 
with severe consequences. Simple “may 
contain” labeling is therefore not a real 
risk-based strategy, because it does not 
consider the actual level of allergens in 
the product, invites risky behavior on the 
side of consumers and makes no attempt 
to link dose to effect. Fortunately, more 
systematic approaches like VITAL (Vol-
untary Incidental Trace Allergen Label-
ing)1 make a thorough attempt to bring 
allergen labeling back into the fold of 
scientifically valid, risk-based approaches.

Hazard-Based Approaches
 Increasingly, however, very different 
considerations are being included in the 
concept of acceptability. The Sudan Red 
case in the UK in 2004 is an example.2 
In this case, the nonfood dye Sudan Red 
had been found as a contaminant in 

By Peter Overbosch, Ph.D.
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certain spices. As no acceptable level had 
been determined, all products contain-
ing Sudan Red at any level were recalled. 
This included products that could be 
linked, through traceability, to the issue, 
even if no Sudan Red could be detected 
in them anymore. It is questionable 
whether homeopathic dilutions of a 
suspected hazard continue to pose an 
actual risk, but the case was handled on 
an absolute zero-tolerance basis. For our 
current purposes, we will term this ap-
proach “hazard based.”
 Whereas the Sudan Red case had con-
ventional toxicological considerations 
(based on very little available evidence, 
which was where most of the problem 
originated) as the main driver, a few 
other cases seem to go well beyond that. 
 Imports of American long-grain rice 
came to a halt in 2006, when traces of 
genetically modified LL601 were detect-
ed.3 “The protein found in LLRice 601 
is approved for use in other products. 
It has been repeatedly and thoroughly 
scientifically reviewed and used safely in 
food and feed, cultivation, import and 
breeding in the U.S. as well as nearly a 
dozen countries around the world,” ar-
gued U.S. Secretary of Agriculture Mike 
Johanns, but Japan and the European 
Union (EU) stopped import immediate-
ly. As ships with rice were still underway 
when the issue became known, tests had 
to be developed to analyze cargoes upon 
arrival. The proposed sampling and test-
ing regime was significantly more likely 
to pick up LL601 than a very sensitive 
routine Salmonella test in case of suspect-
ed Salmonella contamination, although 
nobody would suggest that LL601 was 
more hazardous than Salmonella. Fur-
thermore, EU Member States would not 
agree on point-of-entry acceptance test-
ing, but continued to test once-cleared 
batches when they arrived within their 
borders. Adopting a hazard-based ap-
proach in the absence of an actual haz-
ard is, in this case, explained by the EU 
public’s strong aversion to genetically 
modified organism (GMO) technology, 
which in turn guided authorities’ actions. 
 The case of azo dyes in food—which 
must now be labeled by EU law so par-

ents can choose to avoid the product for 
their children—illustrates how public and 
political perception may designate an 
additive as a hazard in a case where the 
European Food Safety Authority clearly 
was very reluctant to go that far. The 
labeling obligation then effectively acts 
as a hazard-based preventive measure, 
and the hazard status of these additives 

has become a self-fulfilling prophecy and 
is now a well-accepted “fact” in public 
media. Much the same applies to the “E-
number” ingredients (chemicals permis-
sible as food additives in the EU). The 
system was originally designed to assure 
consumers about the safety of these in-
gredients, but public opinion has moved 
in the opposite direction and producers 
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are now keen to “keep the label clean” 
by eliminating such ingredients, thereby 
reinforcing the trend.
 Lastly, there seems to be an emerging 
tendency to treat even contaminants for 
which a maximum residue level has been 
legislated on a zero-tolerance basis. The 
thinking behind this appears to be that 
detected levels may vary case by case, 
that the presence of a contaminant indi-
cates the possibility that other samples 
might exceed limits and that a positive 
decision to allow the product into the 
market might in the end be seen as negli-
gent and indefensible.  

Risk- or Hazard-Based:
Does It Matter?
 The problem with the above exam-
ples is not so much that people should 
be forced to eat what they don’t wish 
to eat, or that food safety would benefit 
from lax rules and enforcement. The 
problems are inherent in the concept of 
hazard-based food safety approaches, as 
the underlying drivers are on a collision 
course:
•	 Analytical	methodology	becomes	

ever more sensitive and selective. That 
holds for chemical as well as micro-
biological analyses, in which recent 
advances have shown that multiple, 
different strains of organisms could 
be detected where traditionally none 
or only one would be found. On the 
chemical/analytical side, we will get 
ever closer to the point where every 
possible environmental substance can 
be detected in every substrate. An 
elegant example was already shown in 
the 1980s, when low levels of BTEX 
(benzene, toluene, ethylbenzene and 
xylene) components were detected in 
olive oil, which caused great concern, 
mainly in Germany. Much negative 
publicity resulted until it was proven 
that the mere exposure of olives to 
the exhaust fumes of normal traffic at 
a significant distance for a few days 
(essentially just storing the olives in a 
shack off road) would cause the levels 
found and that consumers would be 
exposed to higher levels of these sub-
stances on a regular basis by filling up 

the gas tanks of their cars. Only then 
did public concern fade away. 

•	 Allowing	hazards	to	be	designated	on	
other than strictly scientific grounds, 
or pushing scientific requirements to 
allow for fast-track hazard designa-
tion, is helping increase the number 
of hazards. Furthermore, these aver-
sion-based hazards have a tendency 
to end up in the zero-tolerance cat-
egory either directly (GMO example) 
or indirectly (Sudan 
Red dye example). 
Additionally, in 
many countries, au-
thorities must now 
be informed about 
any noncompliant 
test results—even if 
they are tentative or 
otherwise dubious 
or unconfirmed. 
This obligation has 
been implemented 
to prevent real is-
sues from being 
covered up or 
necessary communication from be-
ing delayed, but in practice it often 
means that authorities will be under 
pressure to warn the public from the 
very first moment a potential issue is 
suspected. Once a warning has gone 
out, there is, in practice, no way back. 

•	 As	methodologies	are	continually	
refined and more zero-tolerance 
hazards are added, noncompliant test 
results can be expected to become 
ever more frequent, leading to ever 
more “scandals,” recalls, feelings of 
uncertainty in the general public and 
perfectly acceptable food being de-
stroyed as if it were toxic waste. The 
feelings of uncertainty also typically 
drive calls to carry out more tests and 
at lower levels of sensitivity, turning 
the circle ever faster. 

 Hazard-based approaches tend to 
develop a runaway internal logic that 
drives developments to their limits: for 
example, the recall of Sudan Red-related 
products only on the basis of traceabil-
ity. As the logic, once adopted, seems 
impossible to argue with, different ap-

proaches are normally only possible in 
an entirely different setting. The Food 
Standards Australia New Zealand agency 
saw things differently: “… the authority 
believes that Australians are safe. For a 
start, because the amounts of the dye in 
these products are so small, and because 
the link to cancer in humans hasn’t 
been proven, the overall risk to health 
is small.” A similar pattern was seen in 
other cases—the BTEX controversy in 

olive oil was never as 
big outside Germany. 
Solid risk-based ap-
proaches generally do 
not have this inher-
ently inescapable logic. 
   In addition, the on-
going pursuit of these 
cases diverts efforts 
from more urgent food 
safety priorities—most 
of which have to do 
with implementing 
basic HACCP/hygiene 
management systems 
in the food chain—in 

developing as well as developed coun-
tries. The certification and general food 
safety awareness level for suppliers in 
Europe and elsewhere still needs improv-
ing, and significant work is required to 
raise standards.

So What Can Be Done About It?
The main goal must be to target our 

food safety efforts toward the preven-
tion of actual harm. With the ongoing 
high incidence of foodborne illness 
around the world (the World Health 
Organization has mentioned 1.8 million 
fatalities), most of which are expected to 
be due to microbiological issues, there 
is every reason to continue working on 
basic hygiene and HACCP in our mar-
kets and in other countries, where some 
of our products are grown, farmed or 
manufactured. 
 This includes ongoing training, cer-
tification efforts and the development 
of analytical methodology to trace 
pathogens involved in outbreaks [one 
reason the German enterohemorrhagic 
Escherichia coli (EHEC) outbreak of 2011 
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took so long to be resolved was that the 
appropriate analytical tools for E. coli 
O104 in food were not available at the 
time] and traceability technology for 
the entire supply chain. With an ongo-
ing background level of around 1,000 
EHEC cases annually in Germany and 
around 70,000 in the U.S., this is a prime 
example of risk-based priority setting.
 The gradual efforts toward food safety 
in terms of risk reduction are hard work, 
not very glamorous and never finished. 
Any preventive effects can be demon-
strated only indirectly and statistically, so 
the immediate rewards in terms of a de-
monstrable intervention in an acute case 
are simply not there. Looking back at the 
behaviors of some of the stakeholders 
in the aforementioned German EHEC 
case, where there was no shortage of 
actors claiming a part of the responsibili-
ties and public communication duties, 
impatience with the slower pace and less 
precipitous actions of a risk-reduction 
approach may have been a factor.   

 At the same time, we would benefit 
from a very critical assessment of all 
zero-tolerance, hazard-based approaches 
for the reasons provided above. Risk 
communication must be an important 
element of this exercise. Recognizing 
that much of the driving force behind 
the designation of zero-tolerance hazards 
is aversion-based (zero tolerance was 
not put in place because there is infinite 
risk), the best options here might be in 
stressing the negative consequences of 
many hazard-based approaches: 
•	 The	unstoppable	drive	toward	com-

plete elimination of implicated prod-
ucts from the market in the absence 
of any significant risk 

•	 The	associated	food	waste	
•	 The	inherent	tendency	toward	“dis-

covering” more of these instances
•	 The	very	considerable	efforts	involved
•	 The	tendency	to	reconfirm	existing	

feelings of uncertainty among the 
public 

•	 The	absence	of	a	contribution	toward	

reducing the rate of foodborne 
 diseases
 Moving forward, the food indus-
try—primary producers, manufacturers, 
retailers and foodservice—will need to 
continue to work together to improve 
risk-based food safety management along 
the entire supply chain. We will also 
need to become more vocal in challeng-
ing many hazard-based, zero-tolerance 
approaches that may effectively under-
mine any confidence the consumer may 
have in our global food safety efforts.  n
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PAcKAGinG

Molecular and Supramolecular 
design for Active and edible 
Packaging Systems

New advances in food 
packaging design on 
cutting edge

to the average consumer, food packaging is 
simply the enclosure of a food product in a 
plastic pouch, a metal can or a glass bottle. To 
a scientist or engineer, however, food packaging 
is a rather technical matter. It is a coordinated 

system designed for the efficient delivery of high-quality, 
safe food products throughout every phase of the supply 
chain.1

 Primary packaging has a great influence on food qual-
ity and safety. It can be considered a four-component 
system: the food, the internal environment, the package 
and the external environment. A good understanding of 
the interactions between these components is necessary 
to design the food package. Interactions between the 
food and the internal environment are the most impor-
tant factors, since the rate of food deterioration under the 
conditions of the internal environment frequently gov-
erns the shelf life of the package. The package represents 
a protection of the food against negative effects from 
the external environment. It often serves as a barrier to 
delay the ingress of moisture or oxygen from the external 
environment, thereby extending the shelf life of foods 
that are sensitive to moisture and oxygen. Interactions 
between food and package may be desirable or not. 
Desirable interactions include active packaging systems 
that will be described in detail below, whereas undesirable 
interactions include migration of undesirable packaging 
components to the food.1 
 In recent years, several technologies have received 

great attention due to their innovative 
and challenging characteristics, such as: 
1) active packaging, 2) bio-based/edible 
materials, 3) intelligent packaging and 4) 
high-barrier materials. We give here an 
overview of the general concepts regard-
ing active packaging systems, edible coat-
ings and films, and we present several 
recent research advancements that could 
drive the transition toward more efficient 
and innovative systems based on the use 
of novel concepts of macromolecular 
design. The control of hierarchical struc-
tures from molecular levels to nano- and 
microscale through the control of the 
interactions and assembling behavior of 
molecules and compounds will permit 
development of materials with advanced 
and smart functionalities as well as ma-
terials able to interact with and respond 
to external stimuli, thus improving the 
efficiency of the packaging system. 
  
Active Packaging
 Active packaging has been defined as 
systems in which the product, the pack-
age and the environment interact in a 
positive way to extend the food’s shelf 
life or to achieve some characteristic of 
the food that cannot be obtained other-
wise. Active systems are usually obtained 
by embedding into the packaging materi-
als active compounds that absorb sub-
stances from the environment surround-
ing the food or that are released from 
the packaging into the food. Among the 
several active systems, interesting and 
challenging materials are those able to 
release active compounds such as antimi-
crobials or antioxidants into the food. In 
this respect, the aim of controlled-release 
systems intended for food packaging 
applications is to optimize the amount 
of active compounds released from the 
polymeric carrier into the food to delay 
or inhibit the mechanisms responsible 
for the degradation of the packed food-
stuff.
 EU Regulations 1935/2004 and 

By Giovanna Buonocore, Ph.D., and Salvatore Iannace, Ph.D.

FSM2313pg24-34,44-45.indd   32 1/30/13   9:58 AM



Silliker, Inc.
111 E. Wacker Drive, Suite 2300
Chicago, IL 60601 / USA

Choose Confidence 
Choose Silliker

Part of Mérieux NutriSciences, Silliker is the leading internationally accredited provider 
of food safety and quality services. We’re dedicated to helping companies worldwide 
find the best possible solutions to food safety challenges throughout the supply chain. 

www.silliker.com • info@silliker.com

Corporate Headquarters:

FOOD
SAFETY &
QUALITY

®

Copyright © 2013 Silliker, Inc. All Rights Reserved  

Silliker, Inc.
111 E. Wacker Drive, Suite 2300
Chicago, IL 60601 / USA

Choose Confidence 
Choose Silliker

Part of Mérieux NutriSciences, Silliker is the leading internationally accredited provider 
of food safety and quality services. We’re dedicated to helping companies worldwide 
find the best possible solutions to food safety challenges throughout the supply chain. 

www.silliker.com • info@silliker.com

Corporate Headquarters:

FOOD
SAFETY &
QUALITY

®

Copyright © 2013 Silliker, Inc. All Rights Reserved  

FSM2313pg24-34,44-45.indd   33 1/30/13   9:58 AM

http://www.silliker.com
mailto:info@silliker.com


34 F o o d  S a F e t y  M a g a z i n e  

450/2009/EC define specific rules for 
the use of new types of materials and 
articles designed to actively maintain or 
improve the condition of the food. In 
particular, Regulation 1935/2004 offered 
for the first time the opportunity to use 
active packaging in Europe by allowing 
the application of materials with agents 
that could migrate into foods. This regu-
lation regarding all materials and articles 
intended to come into contact with food 
contains general provisions on the safety 
of active and intelligent packaging and 
sets the framework for the European 
Food Safety Agency 
evaluation process.2

 Currently, one of 
the most interesting 
approaches to improve 
the performance of ac-
tive packaging systems 
is the development, 
on a laboratory scale, 
of hybrid organic-
inorganic materials. 
Two different approaches can be used: 
1) systems in which the active inorganic 
particles are dispersed at the nanometric 
level into the polymer matrix, and 2) 
systems in which the inorganic particles 
are embedded into the polymer matrix 
and act as a carrier that enables the con-
trolled release of the active compound 
from the packaging into the food. 
 An example of the first approach is 
given by inorganic phyllosilicate clays 
that can be used as support for silver 
nanoparticles (AgNPs) to generate a new 
class of antimicrobial systems. The plate-
let clays, which possess intensive charges 
on their surfaces, swell in water and 
generate a stable pseudo-cross-linking 
network that interacts and stabilizes 
the AgNPs. The silver-supporting mate-
rial can control the release kinetics of 
silver ions because of weak electrostatic 
interactions, which are established with 
surface platelets of montmorillonite 
(MMT). We have recently shown that 
silver-MMT (Ag-MMT) antimicrobial 
nanoparticles can be obtained by incor-
porating silver ions into natural MMT.3 
These Ag-MMT nanoparticles can be 
embedded in bio-based polymer matri-

ces to explicate antimicrobial activities 
against microorganisms. It was shown 
that water uptake by the organic matrix 
plays a key role in the antimicrobial ef-
ficacy of the developed active films. Agar 
hydrogel nanocomposites, which exhibit 
the highest water content uptake, were 
the most active against the tested micro-
organisms.
 An example of the second approach 
is given by highly ordered mesoporous 
silicas that have been long recognized 
as very promising materials with a wide 
range of possible applications, such as 

the capability to act 
as a reservoir for the 
accommodation of 
drug molecules in the 
pharmaceutical field 
or active compounds 
in the food packaging 
field.4 In fact, the well-
known possibility of 
chemically functional-
izing the pore surface 

of siliceous mesostructures with different 
organic moieties5 constitutes a route for 
controlling drug release by diffusion 
under specific conditions. When the in-
teractions between desorbing molecules 
and silica pore walls are significantly 
strong and/or show some kind of speci-
ficity, the release also depends on the sta-
bility of the complex between the func-
tional groups of the drug/active com-
pound and those of the substrate. This 
phenomenon permits the fine-tuning of 
the release of specific molecules from a 
given mesostructure by simply changing 
the functional groups that are attached 
to its pore walls during the process of 
synthesis. We have recently reported that 
an amino-functionalized SBA-15 meso-
porous silica exerts a profound influence 
over the antioxidant release of tocopher-
ol contained in low-density polyethylene 
polymer films.6 When tocopherol was 
preincorporated into such a mesostruc-
ture, active polymer films containing the 
functionalized carrier showed a slower 
antioxidant release when compared with 
samples containing either free tocoph-
erol or tocopherol loaded into a purely 
siliceous SBA-15 substrate.

 In general, active materials already on 
the market are not very widespread in 
Europe. This is most likely due to some 
degree of diffidence of the average con-
sumer toward these kinds of new packag-
ing materials. Notwithstanding, food 
companies, food packaging suppliers 
and consumers should bear in mind that 
these new concepts can be a valuable so-
lution to new market requirements such 
as the emerging social tendency to buy 
food products at longer time intervals. 
For this reason, it is highly desirable to 
continue developing new packaging sys-
tems able to maintain the characteristics 
of fresh food as long as possible. 

Future Advances of Active 
Packaging
 The field of food packaging can be 
considered one of the emerging appli-
cations of stimuli-responsive polymer 
materials. They are an interesting, inno-
vative and challenging class of materials 
that can adapt to surrounding environ-
ments and regulate the transport of mol-
ecules as a reaction to external stimuli. 
To sustain life and maintain biological 
function, nature requires selectively tai-
lored molecular assemblies and interfaces 
that provide a specific chemical function 
and structure as well as a change in their 
environment. Synthetic polymer systems 
with very similar attributes are often 
prepared for a broad range of applica-
tions such as controlled-release systems. 
Recently, stimuli-responsive macromo-
lecular nanostructures have been devel-
oped; they are capable of conformation-
al and chemical changes upon reception 
of external signals such as change in tem-
perature, pH or chemical composition.7 
These materials will permit triggering the 
release of active compounds only when 
strictly needed by the system. 

Edible Coatings
 Edible films and coatings are other 
strategies widely investigated to meet 
consumer demands for more natural 
foods and environmental protection. 
They can be developed using agricultural 
commodities and/or wastes of industrial 

PAcKAGinG

“Primary packaging 

has a great influence 

on food quality and 

safety.”

(continued on page 44)
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Food SaFety InsIder: sanItatIon solutIons

Sanitation plays a critical role in the food safety indus-
try. Proper sanitation is a key component to protecting 
food manufacturing facilities from introducing spoilage 

or pathogenic organisms to their products, surfaces and equip-
ment. Cleaners and sanitizers must be accurately measured and 

correctly prepared to ensure they are 
effective. Too little sanitizer allows for 
the potential growth of these organisms, 
whereas too much sanitizer can act as an 
adulterant to the product and unneces-
sarily raise sanitation costs. There are 
several methods for measuring chemical 
concentrations, and the goal for quality 
assurance managers in each facility is to 
find the method that is the most accurate, 
efficient and cost-effective.

Test Strips
One commonly used method is test 

strips that, when placed in a prepared 
chemical solution, produce a color change based on the amount 
of active chemical in the solution. The test strip’s large incremen-
tal concentration values and visual color result create a lack of 
precision and variability in operator interpretation. Test results 
must be recorded, tracked and analyzed manually. 

Chemical Titration Kits
 The use of titration kits requires an arduous process of dis-
pensing precise volumes of an indicator solution into a mixture 
of sanitizer and source water to produce a color change. A single 
drop or less can cause the indicator’s change in color, thus ren-
dering the result of the test invalid, and the process must be re-
peated. Titration kits are laborious to operate and require calcula-
tions to determine the result, which must be manually recorded.

Chemical Injectors
 Chemical vendors often supply customers with inline chemi-
cal injectors. These devices are installed in conjunction with the 
facility’s water lines to mix the sanitation chemical and water at 
a defined proportionate rate to create an “on-demand” homo-
geneous chemical mixture. Injectors typically require an intricate 
installation procedure and routine maintenance, halting the sanita-
tion process. Independent test methods are required to verify the 
injectors are mixing at an appropriate rate and results must be 
manually recorded.

Conductivity
 Another method of measuring chemical concentration levels 
is by testing the solution’s conductivity. The conductivity of an 
aqueous solution is determined by the concentration of ions in 

the solution. Measuring a solution’s 
conductivity and then comparing it to 
the conductivity of a known standard 
for that chemical allow for a quick and 
precise determination of the chemical’s 
concentration. 

Our Solution
 The LIGHTNING MVP® Hazard 
Analysis and Critical Control Points 
(HACCP) monitoring system from 
BioControl includes an optional probe 
that can be used to determine the 
precise concentration of a sanitizer or 
cleaner, helping to ensure they are be-
ing accurately prepared to clean and 
sanitize effectively. 
 The LIGHTNING MVP Conductivity 
Probe’s results are accurate to within 
five percent: five times more accurate 
than test strips or titration kits, which 
historically only provide ± 25% accu-
racy. This 20 percent gain in accuracy 
provides significant cost savings for a 
facility. Less sanitizer will be used due 
to inaccurate measurements, and ex-
pensive plant equipment will be spared 
the corrosive effects of excessively con-
centrated chemicals. Conversely, the 
probe ensures sanitizer concentration is 
sufficient to prevent the growth of mi-
croorganisms, protecting the consumer 
from foodborne illnesses. In turn, the 
manufacturer is kept safe by preventing 
outbreaks and protecting the product 
from premature spoilage, protecting the 
brand’s reputation and the company 
and its employees from liability. 
 Designed with an epoxy-based 
body, the probe is rugged, durable, re-
quires little maintenance and is safe for 
use in food manufacturing plants. The 
probe automatically stores and records 
data that, when used in conjunction 
with the LIGHTNING MVP software, 
can be uploaded to a computer for 
tracking and trending analysis with a 
click of a button. 
 While there are several methods for 
determining sanitizer concentration, the 
most accurate, responsive, cost-effec-
tive and easiest for operator use is the 
LIGHTNING MVP Conductivity Probe. 
The ability to record, track and analyze 
data will allow managers to adhere to 
their HACCP and hygiene programs 
while reducing overhead costs.
 For more information, please con-
tact BioControl at 800.245.0113 or by 
e-mail at info@biocontrolsys.com.

Importance of Accurate 
Measurement of Cleaners 
and Sanitizers
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HACCP Monitoring Begins with the LIGHTNING MVP®

Let BioControl bring greater accuracy and value to your 
HACCP and hygiene monitoring programs with the 
LIGHTNING MVP. Our hand held instrument allows for the 
instant detection of ATP, pH, temperature, conductivity and 
chemical concentration and offers: 

•	 On-site user calibration and verification 

•	 24/7 online training and user certification

•	 Quick and easy upload to a PC for trending and tracking 

Find out what makes the LIGHTNING MVP the first choice 
in Hygiene and HACCP monitoring for QA managers 
committed to quality.

Quality
Safety

Accuracy

www.biocontrolsys.com  |  info@biocontrolsys.com  

FSM2313pg35-43.indd   37 1/30/13   9:59 AM

http://www.biocontrolsys.com
mailto:info@biocontrolsys.com


38 F o o d  S a F e t y  M a g a z i n e  

Research has proven that warm, wet environments encour-
age bacterial growth. Food processing facilities have 
all the ingredients for a potentially dangerous recipe for 

foodborne illness. Sanitation requirements in these facilities are 
established and maintained to prevent and 
remove the risk of contaminants that could 
possibly infect the food product. But pes-
ky pathogens lurk in the least expected 
places, hiding on processing equipment 
in crevices and gaps not visible and/or 
easily accessible for cleaning. The old ad-
age “out of sight – out of mind” is not an 
acceptable excuse anymore, especially 
in light of the recent outbreaks of food 
contamination at the processing level. 
The breeding of bacteria, the clinging of 
contaminants and those pesky pathogens 

all have the potential to put a company out of business if a con-
sumer contracts a foodborne illness from their product. 

Stainless Steel Electric Motors
 In 1988, Stainless Motors, Inc., was founded and became 
the very first manufacturer of stainless steel electric motors for 
processing industries, a product innovation brought about by the 
realization that painted cast motors required frequent removal for 
maintenance. Corrosion, rust, flaking paint and water entry were 
serious issues and create costly and time-consuming mainte-
nance schedules. Stainless motors soon became the recognized 
standard in processing due to their cleanability and corrosion 
resistance. But over time, it became apparent that there were 
still concealed areas on electric motors, stainless or painted, that 
were susceptible to contaminants and build up of food debris. 
If unable to see it or get to it, it was even more difficult to clean. 
Those areas that are not accessible were not getting cleaned ef-
fectively during normal cleaning procedures. It is the dirty little 
secret known to most people in the industry, but kept quiet as 
there was no known solution. Until now.

A New Level of Clean
 Engineers at Stainless Motors, Inc., introduced a revolutionary 
stainless washdown motor design in August 2012, trademarked 
Sanifan Technology™. It is a patent-pending, comprehensive 
solution that dramatically reduces crevices on the stainless mo-
tor and provides a way to wash areas previously inaccessible. 
Some innovative improvements to conventional design included 
replacing the webbed plastic cooling fan with a polished stainless 
fan and securing it to the motor shaft in a sanitary manner. This 
redesign eliminated the crevices, thus removing possible areas of 
entrapment for bacteria and contaminants. Other improvements 

such as a sanitary shroud mounting 
and sanitary seals further enhance the 
design.  

The ULTIMATE Level of Clean
 For the ultimate level of clean, Sani-
fan Technology motors are available 
with an optional spray endbell and 
cleaning port. This provides the ability 
to directly inject cleaning solution to 
the most inaccessible areas of the mo-
tor—under the fan shroud and between 
the fan and endbell. This guarantees 
the most thorough cleaning possible 
for these hidden surfaces on the mo-
tor. In addition, water can be sprayed 
through the fan shroud into the fan area 
to complete the sanitation process. 
This combination of spray cleaning 
from the inside out and then again from 
the outside in exceeds standard motor 
cleaning capabilities. The cleaning port 
is available in several connection con-
figuration and inlet positions to satisfy 
virtually all application requirements.

A Proactive Approach
 With the high risk of bacterial 
growth and contamination within food, 
pharmaceutical and bio tech process-
ing facilities, along with the legal rami-
fications if a recall is is sued, Sanifan 
Technology is the clear choice. The 
future of a plant caught in a contami-
nation lawsuit or a recall can be devas-
tating and have an irreversible negative 
impact on the brand and company. A 
global proactive approach to im proved 
sanitary equipment design and clean-
ing is imperative. Sanifan Technol ogy, 
with its advanced clean ing capabilities, 
is clearly a major breakthrough in food 
safety.

The High Cost of Hidden 
Contamination
 The risk of contamination from 
poorly cleaned equipment cannot be 
ignored, and every opportunity must be 
employed to ensure a sanitary process-
ing plant. The cost of a single recall 
could potentially shutter a facility. Sani-
fan Technology is clearly the respon-
sible next step in promoting a safer, 
cleaner and more sanitary processing 
environment. For more information, 
please visit Stainless Motors, Inc., at 
www.stainlessmotors.com or call 
505-867-0224.  

Hidden Contamination on 
Processing Equipment
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TM

 505.867.0224
sanifan@stainlessmotors.com  •  www.stainlessmotors.com

Engineered, Manufactured, and Supported in the U.S.A.

THE SANITARY CHOICE
    FOR FOOD SAFETY

 

             Standard Features Include:
           •Polished stainless crevice free fan • O-Ring sealed endbells

             •Sanitary fan to shaft mount with blind tapped sanitary nut 

   •Crevice free fan shroud mounting • Sanitary seal on junction box cover

       

 Available with optional Integral Spray Cleaning Endbell  (pictured above)

Previously hidden 
 contaminants,

food debris,
   pathogens and

bacteria are easily
 �ushed away

 leaving a clean and 
  sanitary  processing  

  environment. 
No other stainless 

washdown duty
motor can provide 

this level of 
cleanability.

FSM2313pg35-43.indd   39 1/30/13   9:59 AM

mailto:sanifan@stainlessmotors.com
http://www.stainlessmotors.com


40 F o o d  S a F e t y  M a g a z i n e  

A widely publicized press release in 2010 from the Safe 
Foods Coalition and the Pew Initiative estimated the cost 
of foodborne illness to be $152 billion annually. According 

to Ben Chapman of North Carolina State University, other stud-
ies, using a different methodology, show a much higher figure of 
$1.4 trillion. Either way, it is obvious that foodborne illness is an 
expensive problem.

Of the top five food safety 
problems, “poor plant and 
equipment sanitation” scored 
75 percent in another study, 
clearly correlating good sanita-
tion and food safety.

Traditional methods to 
determine cleanliness are tra-
ditional visual inspection and 
microbial assays. Over the last 
couple of decades, adenosine 
triphosphate (ATP), protein 
residue and glucose residue 
swabs have also become 
established methods. 

Richard F. Stier, consulting food scientist and Food Safety 
Magazine Editorial Advisory Board member, has indicated that 
traditional methods of determining cleanliness, such as visual 
inspection and microbial assays, have both value and limitations. 
Microbiological analysis typically requires two or more days to 
complete, and a particular analysis such as aerobic plate count 
(APC) is limited in the types of microorganisms detected. Further, 
microbiological analyses do not detect organic residue resulting 
from ineffective cleaning. Visual inspection only allows gross lev-
els of organic residue—those that are visible to the naked eye—to 
be detected.
 Mr. Stier has also suggested the following for hygiene 
monitoring:
•	 Ideally,	should	be	in	“real	time”
•	 Simple,	easy-to-use	tools
•	 Allow	for	rapid	response
•	 Ease	of	documentation
 A number of products manufactured by Hygiena and available 
from Weber Scientific nicely meet these criteria.
 The protein residue swabs include ALLER-Snap™ and PRO-
Clean™. Both detect protein residues left on a surface after 
cleaning, are read through a colorimetric change without an 
instrument and have different levels of sensitivity. 
 With ALLER-Snap, you swab a surface, release the reagent 
and incubate the device for 15 minutes. If protein residue is 
present, the reagent will turn purple. The color change provides 
a semi-quantitative measure of the surface cleanliness. The 
more contamination is present, the quicker and darker the color 
change. This swab detects down to 1 µg protein. This extraordi-
nary sensitivity is suitable for allergen monitoring. The cost per 
test is around $2.00. 

 PRO-Clean works similarly but does 
not require an incubation step. A posi-
tive will also turn purple with results in 
under 10 minutes and most changes 
taking place in under 60 seconds. It de-
tects down to 10 µg protein and costs 
around $1.50 per test.
 SpotCheck™ detects minute 
amounts of glucose, which is a com-
ponent of 85 percent of all foods and 
beverages; since it measures simple 
sugars, you can detect all major food 
groups with or without any protein 
content. Expect to pay $1.30 to $1.70 
per test.
 ATP bioluminescence technology 
may offer higher sensitivity, in some 
instances, to colorimetric swabs. 
All living organisms contain ATP. In 
hygiene monitoring applications, ATP 
bioluminescence systems are gener-
ally calibrated using a relative light 
unit, thresholds for “clean” or “dirty.” 
Completely clean surfaces—those 
free of food residue and microorgan-
isms—will not have detectable levels of 
ATP. Unclean food manufacturing and 
preparation equipment and utensils will 
have recoverable amounts of ATP from 
food residue and perhaps microbial 
cells. Keep in mind that ATP measures 
both live and dead organic matter so it 
measures “clean or dirty.” Detection of 
microbes, if present, is coincidental.
 The Hygiena ATP system uses a 
luminometer and their all-in-one swab 
device. Depending upon your particular 
needs, two luminometers are available: 
systemSURE PLUS™ or EnSURE™ 
(which can also measure coliforms us-
ing other swab devices); and a choice 
of two ATP swab devices, SuperSnap™ 
or Ultrasnap™. The procedure is the 
same throughout: swab, activate, insert 
into the instrument and read the results 
in 15 seconds. And since ATP is instru-
ment-based, it comes with software 
that walks you through the establish-
ment of your hygiene protocols.
 SuperSnap detects to 0.1 femto-
moles (the smallest possible detect-
able amount) of ATP. Ultrasnap detects 
to 1.0 femtomoles. The EnSURE and 
systemSURE PLUS luminometers have 
a sensitivity to 0.1 and 1.0 femtomoles, 
respectively. An aseptic fill operation, 
for example, may want the higher de-
tection level compared to a distribution 
area. Per test, swab costs run around 
$2.00.

Rapid Cleaning Validation 
Tests
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Request your FREE copy
today of our 265-page
buyer’s guide!
Call 800-328-8378 or 
visit weberscientific.com

We Carry Many
Hard-to-find &

Exclusive Products

Legendary for great prices since 1959

800-328-8378   •   weberscientific.com

Specialists in Food & Beverage
Sampling Supplies

Dippas® Sterile Sampling System
Dipper and 
sample container – 
All-In-One
• Long handle 

neatly snaps off 
after sampling

• Leak-proof 
container

• 30 to 250 mL 
capacity available

• As low as $0.50 
each

RCS Air Samplers
Effective microbial monitoring 
of ambient air
•  Factory calibrated

for use with 
prepared media
strips

•  Samples at 40
liters per
minute  

•  Set volumes
20, 40, 80, 160

and 320L – 0.5, 1, 2, 
4 or 8 minutes  
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Sterile microbiological sampling
kits from Puritan®
Made in the USA and a terrific value

ESK® swab and solution
• Choose from 

most popular 
solutions – 
neutralizing, 
Butterfield’s, 
Letheen and 
Peptone

• Available in 10 or 4 mL fill
• Around $0.84 per kit

EnviroMax Plus® pre-moistened
foam tip swab kits
• Superior swab-

bing for Listeria, 
Salmonella and 
other pathogens

• Strong flexible 
handle shaft 

• Biocide free absorbent foam
• Around $1.60 per kit

Protein residue rapid test swabs
Visual read – no instrument required
ALLER-Snap™ detects
down to 1 µg protein
• Extraordinary 

sensitivity is 
suitable for 
allergen 
monitoring

• Results after 
a 15 minute 
incubation

• Around $2.00 per test

PRO-Clean™ detects down to 10 µg
protein
• Results in under 10 minutes with most 

changes under 60 seconds
• Around $1.50 per test

FS Weber Scientific 2013 Ad:Layout 1  1/7/13  11:13 AM  Page 1

FSM2313pg35-43.indd   41 1/30/13   9:59 AM

http://weberscientific.com
http://weberscientific.com


42 F o o d  S a F e t y  M a g a z i n e  

The emergence of foodborne pathogens such as Listeria 
monocytogenes, Salmonella, Escherichia coli O157:H7 and 
Campylobacter have grabbed national media attention and 

awareness. In today’s world, it has become critically important to 
have an effective sanitation program as part of a Hazard Analysis 

and Critical Control Points (HACCP) plan. A successful HACCP 
plan will include seven basic principles: hazard analysis, CCP 
identification, establishing critical limits, monitoring procedures, 
corrective actions, verification procedures and recordkeeping and 
documentation.
 “All sanitation programs have the ultimate goal of reducing 
and/or eliminating all harmful contaminants,” says Chris Celusta, 
manager of food processing for Spartan Chemical. “Having an 
effective sanitation program not only ensures public safety but 
can help reduce costs by reducing spoilage and waste, avoiding 
recalls, decreasing labor hours associated with cleaning and low-
ering legal exposure.”
 It is scientifically proven that rigorous and regular cleaning, 
as part of an HACCP plan, is associated with major decreases in 
foodborne pathogens. In order for an effective chemical sanitizer 
to work properly, the surface must be cleaned prior to the appli-
cation of the sanitizer. Training of sanitation staff on how to clean 
more thoroughly is paramount to the success of the program.
 “The need for cleaning, sanitizing and recordkeeping is well 
documented in the food processing industry,” explains Celusta. 
“Training of the sanitation staff is critical in order to maintain an ef-
fective program. Our approach is to train the staff with interactive 
education and validation tools that serve as on-going procedural 
and verification components in the HACCP program. The output 

of this training can be used to establish 
CCP limits and identify the need for 
corrective actions.”
 Spartan uses a three-pronged ap-
proach to ensure proper cleaning and 
sanitation is achieved—TRAINING, 
VALIDATION and DOCUMENTATION. 
Spartan’s Training & Certification Pro-
gram trains, tests and certifies staff 
on cleaning standards and methods. 
Handy, portable food processing train-
ing cards reinforce the training program 
and provide a framework for adherence 
to the standard going forward. This 
process is supported by Spartan’s ATP 
validation tools. ATP swabs and meter 
allow sanitation managers to train and 
assess staff cleaning operations while 
minimizing risk of transfer of harm-
ful pathogens. The data can then be 
loaded into Spartan’s CompuClean® 
CMMS (Custodial Maintenance Man-
agement Software), which allows 
sanitation managers to document and 
monitor established CCP limits, verify 
program progress and identify the need 
for corrective action. In combination 
with Spartan’s wide range of cleaning 
and sanitizing chemicals, the system 
provides an end-to-end solution for 
HACCP plans. 

 Contact Chris Celusta ccelusta@
spartanchemical.com to learn more 
about how Spartan’s food processing 
program can help you train, validate 
and document your way to cost 
reductions.

Managed Cleaning 
Program Facilitates Cost 
Reductions for Food 
Processing Facilities
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food production, creating additional 
values from biomass. Edible coatings 
and films are not studied with the aim of 
substituting traditional packaging materi-
als. Due to their distinctive properties, 
they can be used to provide additional 
functionalities to the food. Food pres-
ervation can be therefore improved, 
and one may also reduce the cost and 
amount of traditional packaging used. 
 The biopolymer used to develop edi-
ble films and coatings is usually based on 
hydrocolloids, such as polysaccharides 
like cellulose, starch, alginates, chitosan, 
gums, pectins and proteins, from vege-
table or animal origin. Their functional 
properties can be used to modify the bar-
rier to gases and moisture and, in more 
advanced developments, serve as carriers 
of food additives and nutrients. Blends 
or composites with other additives and 
fillers are also developed to optimize 
the barrier properties or to control the 
release kinetics of substance.8 
 The most important property these 
natural biopolymers must possess is the 
possibility of forming films with suitable 
mechanical and barrier properties. The 
chemical, molecular and supramolecular 
structures are, therefore, important fea-
tures of natural biopolymers that permit 
design of the physicochemical properties 
of the films as well as the processing 
technology for the manufacture of the 
products.
 Cellulose and cellulose derivatives, 
obtained by chemical substitution of 
some hydroxyl groups along the chain, 
permit development of films with ionic 
properties (carboxymethylcellulose) and 
nonionic cellulose ethers (methylcel-
lulose, hydroxypropylcellulose and 
hydroxypropyl methylcellulose). Films 
made by these derivatives are usually 
very sensitive to water but resistant to 
oil and fat. They can be used to incor-
porate functional additives and anti-
microbials, such as, for example, nisin 
or rosemary, and tea extract to reduce 
lipid oxidative rancidity. Antimicrobial 
films based on starch and starch deriva-
tives can be obtained by incorporating 
potassium sorbate or chitosan into the 
films. However, the presence of these  

substances could modify the crystalline 
structures of the films, thus reducing the 
barrier to gases.
 Alginates, biomacromolecules extract-
ed from brown seaweeds, are other inter-
esting polysaccharides due to their capa-
bility to react irreversibly with polyvalent 
metal cations, in particular calcium ions, 
to produce water-insoluble polymers. 
For these classes of 
polysaccharide ma-
terials, the release of 
potassium sorbate or 
other antimicrobial ad-
ditives is controlled by 
modulating the physi-
cal properties of the 
biomacromolecular 
structure, in particular, 
through control of the 
reticular density.
 Chitosan, extracted 
from the shells of 
crustaceans, is a high-
molecular weight cati-
onic polysaccharide that is widely used 
to make films with antibacterial and anti-
fungal activity. It has been extensively 
used to protect, improve quality and ex-
tend the shelf life of fresh and processed 
foods. 
 Proteins represent another class of 
biomacromolecules employed for ed-
ible films and coatings. They can have 
impressive barrier properties to oxygen, 
carbon dioxide, oil and fats. However, 
mechanical and water vapor barrier prop-
erties of films produced from these ma-
terials are inferior to those of synthetic 
origin.9 
 Both agro- and animal-based proteins 
such as wheat gluten, corn zein, soy 
protein, whey proteins, casein, egg white, 
keratin, collagen, gelatin and myofibrillar 
proteins have been used to prepare films 
and edible coatings by using the solvent 
casting process. Very few publications 
have reported on the thermoplasticiza-
tion and the extrusion of these proteins 
to produce films. The development of 
extrusion-based technologies with good 
reproducibility and control over the 
molecular architecture and spatial con-
formation of the natural macromolecule 

is among the main scientific and techno-
logical challenges to exploiting the use of 
protein-based films and coatings. 
 While thermoplastic starches (TPS) 
have been widely studied and successful-
ly applied in industry, including blend-
ing TPS with other synthetic polymers, 
the thermoplasticization of proteins has 
been reported only recently, and it has 

been investigated on 
gluten, zein, soy, whey 
and gelatine.9

Several factors 
must be taken into 
account when choos-
ing between different 
possible plasticizers for 
the development of 
thermoplastic proteins. 
The most commonly 
used plasticizer is glyc-
erol, which is miscible 
in most cases. Other 
systems that have been 
investigated include 

polyfunctional alcohols, such as sorbitol 
and propylene glycol, as well as di- and 
triethanolamine. Heat and shear stresses 
contribute to the unfolding of the pro-
tein in the presence of the plasticizer 
during the extrusion process. Proper pro-
cessing conditions such as temperature 
profile, residence time and screw design 
are therefore necessary to supply the 
needed mechanical and thermal energy 
to the proteins/plasticizer systems. By 
optimizing protein/plasticizer systems 
and processing conditions, one could 
obtain materials with rheological proper-
ties suitable for film-blowing technolo-
gies.10

 However, one should be aware that 
the use of extrusion-based processing 
could affect the functionalities of anti-
microbial compounds embedded in the 
polymeric matrix. These substances are 
generally heat sensitive and thermally 
unstable; thus, they may become inac-
tive during processing, mainly because 
of the high temperature, high shear rates 
and high pressure an extruder can reach.9

Conclusions
 The ongoing scientific and techno-

PACKAGING

“The package 

represents a protection 

of the food against 

negative effects 

from the external 

environment.”

(continued from page 34)
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logical interest in developing more ef-
ficient ways to use renewable resources 
will foster the development of novel and 
advanced substrates based on vegetable 
biomass. Bio-based materials for added-
value applications, such as biomedical 
uses, drug delivery and advanced pack-
aging systems, could be developed by 
mimicking the synergy between different 
biomacromolecules that are naturally 
assembled in hierarchical structures. 
Challenging researcher activities are 
expected to take place in the field of 
nanocellulose and “nanopapers,” and on 
protein/polysaccharide self-assembling 
nanosystems to develop hybrid and 
supramolecular structures with unique 
properties not achievable by simple 
blending or through a “composite” ap-
proach. Fully bio-based, edible structures 
with superhydrophobic, stimuli-respon-
sive properties coupled with high barrier 
and mechanical properties are just some 
examples of the possible functional and 
structural features achievable with a 
novel material/manufacturing platform 
based on such biomacromolecules and 
by using novel nano- and self-assembling 
technology approaches. However, we 
must take into account that in nature, 
biology accomplished much sophisticat-
ed construction from molecular bottom 
up to visible organisms and structures. 
Construction of hieararchical structures 
only from a bottom-up approach could 
be very difficult to exploit at industrial 
scale. Fusion with the well-developed, 
top down-type nanofabrication should 
be taken into consideration for more 
rapid development of these innovative 
technologies in added-value applications, 
included advanced packaging.11 n
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Animal Welfare 
and Food Safety
By F. Bailey Norwood, Ph.D., and Jayson L. Lusk, Ph.D.

The 2011 movie Contagion tells a fictional story of how globalization and ease of travel can 

produce fast-spreading pandemics, killing people more quickly than government authorities 

can respond. The culprit for this Hollywood illness is a new virus of unknown origin, resistant to all 

known vaccines.

It isn’t until the end of the movie that the origin of the killer is revealed. It all began (spoiler alert) with a 

bat carrying a piece of banana to a hog farm. The bat manages to fly into an enclosed building where 

sad-looking hogs are housed in tight quarters. The bat drops the banana on the floor, where it 

is quickly eaten by a hog. Presumably, the banana or the bat carried a virus, which 

spread to the pigs. One of the pigs is then 

slaughtered, and a man carving the meat 

in China fails to wash his hands before he 

shakes the hand of a character played by Gwyn-

eth Paltrow, who then travels back to the United 

States where she dies—but not before sickening 

many others.1

The premise of Contagion is that raising hogs on “factory farms” 

encourages the emergence of deadly pathogens. How accurate is this 

caricature? In reality, a bat is more likely to drop food near hogs or chick-

ens raised outdoors. Would the movie have been more realistic if the bat 

infected a pig raised on an organic farm, a farm where animals roamed “free 

46 F o o d  S a F e t y  M a g a z i n e  

FSM2313pg46-61.indd   46 1/31/13   11:41 AM



F e b r u a r y  n  M a r c h  2 0 1 3   47 

range,” or a farm 

owned by a small 

producer slaughter-

ing his own animals and 

selling locally? Or would a 

more accurate film show the bat 

shedding feces near a field of broc-

coli, sickening people consuming fruits and 

vegetables instead of meat? Is it true that animal 

welfare and food safety are trade-offs, or are they in-

stead complements? When we pay more for humane meat, 

are we also getting safer food or are we accepting greater risk? 

These are the questions we investigate in the present article.
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Animals versus Plants
 Before discussing the relationship between animal welfare and food safety, it is 
useful to step back and look at the big picture. If asked, many people would probably 
consider foods derived from animals to be less safe than those derived from plants. 
Yet, news stories routinely report outbreaks from jalapeños, melons, tomatoes and let-
tuce. If a vegan is just as likely to suffer from a foodborne illness as a meat eater, then 
the discussion of animal welfare and food safety takes a different tone.
 Which is more dangerous to consume: plant or animal? One recent survey of 
food safety experts suggests a belief that eating produce is riskier than eating pork, 
beef, eggs, poultry or dairy.2 Part of this assessment, however, is due to aggregation. 
All fruits and vegetables are grouped into one category; different types of meats are 
counted separately.  
 More insight can be gained by investigating actual outbreak data. Table 1 reports 
the results of an analysis utilizing 10 years of U.S. Centers for Disease Control and 
Prevention outbreak data (from 1999 to 2008) to calculate the number of annual ill-
nesses and deaths attributable to different foods as well as the economic costs of the 
illnesses (medical costs, productivity losses and estimates of the value of mortality).3 

Even if poultry alone is compared with all produce, poultry results in more illnesses 
and deaths. Beef causes more illnesses but fewer deaths than pork, and eggs appear 
safer than any of the meats. Vegan advocates claiming that animal-derived foods are 
riskier to consume4 apparently have some evidence to support them. Fewer illnesses 
or deaths result from the consumption of bakery and produce than meats, eggs and 
dairy. Moreover, many of the illnesses from produce originate from livestock and 
spread to plants through the wind or poor manure treatment.5 The Center for Science 
in the Public Interest calculates that roughly one-third of all foodborne illnesses from 
a plant source is of animal origin, whether it be livestock or wildlife.4, 6

 Investigating the sources of foodborne illnesses also helps us understand the link 
between animal welfare and food safety. If the most humanely produced foods are 
also the safest, perhaps this correlation suggests causation? The comparisons in Table 
1 are in some ways unfair, though. Americans today consume more poultry than any 
other meat product,7 so even if a meal containing poultry is safer than beef or pork, 

more illnesses may result from poultry 
consumption simply because chicken is 
consumed on such a large scale. Using 
the data in Table 1 to claim poultry is 
risky is a bit like claiming roads in Texas 
are more dangerous than those in Wyo-
ming simply because more Texans die in 
car crashes—however, the population size 
of the two states would seem the more 
logical culprit. Analogously, the volume 
and value of the food should be taken 
into consideration when comparing risks. 
Consumers might voluntarily accept 
riskier food if they value it more.
 For a better comparison, we took the 
illness values in Table 1, converted them 
into percentages and divided the percent-
ages by the amount of money a typical 
household spends on each food type.8 
What results is an index of food risk 
accounting for both consumption and 
value of the foods. As shown in Figure 
1, meats remain more than two times 
riskier than produce. The risks associated 
with eggs relative to other foods, how-
ever, are greatly increased compared with 
Table 1. Eggs may not cause more ill-
nesses than produce overall, but for each 
dollar spent, they do. The risk from sea-
food also rises, and though produce may 
cause more illnesses than beef overall, 
each dollar spent on beef is more likely 
to get you sick than a dollar spent on 
produce. As in Table 1, poultry remains 
the riskiest food to consume.
 What does Figure 1 tell us about the 
relationship between animal welfare 
and food safety? The actions of animal 
advocacy organizations suggest that they 
believe animal suffering to be especially 
profound on egg and pork farms, and 
for welfare to be relatively higher on beef 
and dairy farms. Clearly, food safety is 
not determined solely by animal welfare, 
as beef is less risky than eggs but about 
the same as pork. Poultry is much riskier 
than pork or eggs, yet we believe welfare 
to be considerably higher for broilers 
than hogs or layers. It is clear from 
Figure 1 that food safety must be influ-
enced by many other factors in addition 
to animal welfare.
 Still, there are many reasons to be-
lieve a welfare-safety link exists. This 
means that when we debate how animals 

Food Illnesses Deaths Cost of Illness (million $)

Poultry 1,535,859 179 2,449

Complex foods 2,992,405 190 2,085

Pork 447,109 202 1,907

Producea 1,203,397 138 1,435

Beef 776,841 133 1,356

Dairy 292,729 120 1,266

Deli/other meats 193,550 112 1,135

Seafood 644,021 100 941

Game 46,968 69 651

Eggs 176,766 47 447

Bakeryb 459,188 22 246

Beverages 145,880 9 95

All meatsc 2,953,359 626 6,847

Meats, eggs, dairy 3,422,854 793 8,560

Produce, bakery 1,662,585 160 1,681
aFruits and vegetables
bIncludes breads and cereals
cThis definition of meats includes poultry and deli/other meats.

Table 1: Annual Number of Illnesses, Hospitalizations and Deaths Associated with Different 
Foods3
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should be treated, we are also debating the safety of our food. In the next section, we 
explore the ways in which animal well-being can be improved and the concomitant 
change in food safety we should expect.

Natural Animal Behaviors and Safe Food
 Animal scientists and consumers often have different notions about what makes 
for a happy animal. According to many animal scientists in the U.S., high welfare pri-
marily requires a clean, healthy environment where animals are provided with all their 
physiological needs, are provided adequate shelter and are protected from predators. 
According to this perspective, there are synergies between animal welfare and food 
safety, as both can be provided in the same environment.
 According to our survey work, roughly 40 percent of Americans agree with this per-
spective (another 11 percent say they care little about the well-being of farm animals). 
This leaves 48 percent of Americans who disagree with our depiction of the animal 
scientists’ view, and believe animals must also be allowed to exhibit natural behaviors 
if they are to experience high levels of well-being.9 These behaviors include the ability 
to move around freely, access to the outdoors and the opportunity to socialize with 
animals of their species.
 Allowing free expression of natural animal behaviors should reduce stress in the 
animal, and as a consequence may10 (but may not11) reduce the shedding of patho-
gens.12 These improvements, however, often come at a cost. Layers raised in a cage-
free setting can suffer from injury by other hens, creating stress and even death. Sows 
moved from a gestation stall into a group pen can now turn around freely, but may 
turn to encounter an aggressive sow—again, creating stress. We once visited a free-range 
egg farm where the birds had access to pasture but were continually preyed upon by 
hawks—this fear would certainly create stress. While there is no guarantee that these 
improvements are good for animal welfare or food safety, most published research 
contends that replacing battery cages with cage-free systems (or enhanced cages)13 
and converting gestation stalls to group pens14 improve animal welfare. And if animal 
welfare is improved, it is reasonable to believe stress and the shedding of pathogens 
are lowered—but there are no guarantees. We once talked to an egg farmer raising both 
caged and cage-free eggs, and his employees would not eat the eggs from the cage-free 
system, believing the difficulty of identifying and culling sick hens in a cage-free sys-
tem makes the average egg more risky to eat.
 The relationship between animal well-being and food safety becomes more com-
plex when a farm uses a free-range system, where animals have access to both comfort-
able shelter and the outdoors. Hogs love mud, and mud is rarely sterile. Hogs eagerly 
root and engage in continuous social interactions. While such a “natural” setting is 
likely to increase animal well-being in one dimension, it may also make a hog sick, as 

hogs can more easily come into contact 
with the feces of other hogs and wildlife, 
as well as a broad array of worms and 
other parasites not normally found on 
a concrete floor. Increased prospects for 
disease, infection and parasites can turn a 
happy hog into a sick hog.
 One of the original motivations for 
confining hogs to concrete floors inside 
buildings (i.e., today’s conventional hog 
farm) was to separate hogs from para-
sites and pathogens. Lungworms were 
once found in at least one-half of hogs 
in the 1940s, but today the parasite is a 
rarity. The same can be said for kidney 
worms. Pork was once thought danger-
ous to eat if undercooked. The threat 
was trichinosis—another threat that is 
today almost nonexistent.15, 16 Farmers 
once deliberately raised hogs in the same 
pastures as cows, knowing hogs would 
eat undigested grain from cow feces. 
Chickens would do the same.17 An egg 
study found greater Salmonella contami-
nation in free-range eggs, probably due 
to the easy access rodents have to the 
chicken feed. Not only do the rodents 
defecate in the chicken feed, but “mice 
droppings can be actively sought out 
by birds when mixed in the feed and or 
bedding because of their seed-like size 
and appearance.”18 However pleasant the 
small, diversified farm seems, most con-
sumers don’t like to eat animals that ate 
the feces of other animals. Farmers did 
not confine animals to cramped cages 
on hard floors out of malevolence but 
to reduce parasites and disease. Animal 
welfare may be compromised by con-
finement, but animal health is improved, 
and with it food safety.
 Comparing hog health today with 70 
years ago isn’t an entirely fair compari-
son. Given the scientific advancements 
in animal production since the 1940s, 
it might be possible to allow hogs out-
door access without the concomitant 
pathogens and parasites experienced by 
the 1940 farmer. Yet even today, research 
finds that hogs given outdoor access 
experience higher rates of Salmonella, 
Toxoplasma and Trichinella than hogs 
on conventional farms.19, 20 In outdoor 
systems, Salmonella is spread through 
sows’ wallowing in the same mudhole,21 
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producer tested positive, leading them to conclude, “Consumers should not assume 
that free-range or organic conditions will have anything to do with the Salmonella 
status of the chicken.”24 While organic meats are generally more contaminated with 
pathogens, those pathogens are less likely to be resistant to antibiotics, so it is difficult 
to say whether organic meats are riskier to eat.25 The point is that one cannot assume 
organics are safer.
 Other articles on the welfare-safety link26 considered animal treatment before 
slaughter, so we concentrate on other production stages in this paper. Contrary to 
other discussions on this issue, we also ignore antibiotic resistance in livestock. There 
is a widely held notion that animals can be raised in cramped confinement only if 
they are routinely fed antibiotics to prevent the spread of disease. This does not seem 
to be the case. Our European contacts testify that the ban on antibiotics in Sweden, 
Denmark, the United Kingdom and other nations has not altered the production sys-
tems used.27

Consumer Perceptions
 Perceptions of food safety are just as important as actual safety, insofar as driv-
ing consumer choice and retail sales. Food producers face a daunting challenge. Not 
only must they raise live animals that are naturally covered with bacteria, viruses and 
prions, and then transform the animal products into safe foods, producers must con-
vince the public that the food is safe. Their success is already astonishing if not pub-
licly acknowledged—for every 39 million Americans, only 1 will die of a food-related 
illness, and he or she is typically very old, very young or has a compromised immune 
system.28 However, food activists will go to great lengths to convince the public their 
food is unsafe, so livestock industries must not only battle bacteria and germs but sen-
sationalized information as well.

presenting a dilemma for farmers who 
want to produce safe pork in an outdoor 
environment.
 Free-range systems for layers and 
broilers face similar problems. Some of 
these systems confine the birds at night 
in large cages on wheels, taking the birds 
to different locations where they may 
forage naturally. This more “natural” 
existence, however, brings the birds in 
contact with the feces of deer, rodents 
and feral hogs, and because these wild 
animals can contaminate vegetables with 
Salmonella,22 then free-range poultry can 
be contaminated also. Free-range poultry 
often share the pasture with cattle, sheep 
or goats, allowing cross-contamination 
between species.
 Scientists have measured Salmonella 
prevalence in poultry meat derived from 
pasture and organic systems, and tend to 
find the rates are comparable or higher 
than in conventionally produced poul-
try meat.23 Another study tested broiler 
chickens for Salmonella and found that 
60 percent from an organic-free range 
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Despite developments in traceability systems, it is often impossible to precisely 
determine what actually causes a food to become contaminated. The technology exists 
to trace meat back to the farm using meat’s DNA,29 but even then it is difficult to de-
termine exactly what caused the contamination in the first place, or how the pathogen 
evaded the myriad precautions employed at modern slaughtering facilities. This, how-
ever, does not let the farmer off the hook.
 When Food, Inc. told the true story of a young boy who died from infection with 
Escherichia coli O157:H7, the documentarians blamed the illness on the poor condi-
tions in which the cattle were raised and on the feeding of corn instead of grass. The 
filmmakers knew viewers would disapprove of the cattle being “ankle-deep in their 
manure, all day,” and thus the film gave the impression that cattle in feedlots are sad, 
and that sadness translates to hu-
man death. Other people have 
died from E. coli infection, but 
their deaths were not sensational-
ized by documentaries. Three 
people died from contaminated 
organic spinach in 2006. The bac-
terium could have been carried by the wind or water from a nearby farm to where the 
spinach was growing, but it could also have been the cattle manure used as fertilizer.30 
 There was no documentary exploiting the three deaths in an effort to “expose” 
the dangers of organic farming. Nor do food activists criticize those who oppose ir-
radiation—perhaps the most effective method of killing pathogens. Why the double 
standard? We believe much of it has to do with activist and consumer perceptions. 
Because livestock industries use large-scale, factory-like methods of production, and 
because the processing and distribution stage are dominated by large corporations, 
food activists believe these corporations are motivated largely by greed for immediate 
profits, even at the expensive of consumer health.
 While many readers of this article will rightly balk at this caricature of meat pro-
duction industries, it must be recognized that this is the view subtly expressed by food 
documentaries such as Food, Inc., Fresh or Forks Over Knives. As a result, in this sen-
sationalistic atmosphere, the livestock industry is likely to be deemed guilty in every 
outbreak of foodborne illness until proven innocent. The apparent anti-industry bias 
also means that illness traceable to organic or local food producers will probably be 
chalked up to an innocent mistake.
 The cattle industry’s past mistake in feeding rendered carcasses to cattle continues 
to haunt it, allowing documentaries like Fresh to use this example as proof that “fac-
tory farmers” will cut every corner and do anything to animals that increases short-run 
profits. Many “so-called” experts once thought this feeding practice to be scientifically 
sound. It wasn’t. The result was mad cow disease, and subsequent scientific “experts” 
since then have been understandably viewed with greater skepticism. If farmers had 
abstained from using a feed that they knew most people would find repugnant—and 
about which there was still some scientific doubt—the reputation of livestock indus-
tries might not have been tarnished.
 The public knows little about livestock agriculture and so will infer the integrity of 
an industry from a farm’s appearance, in addition to what they read on Grist or see 
on Real Time with Bill Maher. If a farmer prevents a sow from turning around because 
it saves money, will the farmer also cut corners on food safety to save money? If a 
farmer crams a hen into a small cage with four other hens to boost production, would 
he be unwilling to lower output by removing sick hens from the food production 
channel? If organic farmers are not held accountable for the foodborne illness they 
cause simply because they are trying to raise ethical food, livestock producers will be 
held accountable for the illness they do and do not cause because, in the public’s per-
ception, they seem to be acting unethically toward hens and hogs.
 In a telephone survey we conducted with the American Farm Bureau Federation, 

78 percent of Americans agreed with the 
statement, “Animals raised under higher 
standards of care will produce safer and 
better tasting meat.”7 There is no separa-
tion between perceived animal welfare 
and perceived food safety. While the first 
priority of producers of meat, eggs and 
dairy products is ensuring food is safe, 
in reality, safe food only has value if it is 
also perceived to be safe. Let there be no 
doubt, regardless of whether higher ani-

mal welfare creates safer food, food from 
happy animals will be considered safer.

In Summary
 In general, production systems that 
provide animals outdoor access have the 
potential to expose animals to pathogens, 
viruses and other parasites. In some 
cases, it appears that this potential is real-
ized. However, in other cases, perhaps 
due to effects of lower stocking densities 
or better managerial competence, the 
risks can be alleviated or even reversed. 
In short, animal housing conditions are 
but one factor, and a far from deciding 
factor, affecting food safety.
 However, consumers don’t always 
see it that way. Consumers conflate 
perceptions of safety with perceptions 
of animal welfare. They are not neces-
sarily irrational in doing so, as care and 
managerial competence in one domain 
are likely to be correlated with meticu-
lousness in another. Food safety is hard 
to observe on the farm, especially for 
the average consumer who doesn’t know 
Salmonella from Campylobacter. However, 
through pictures and videos, consumers 
can readily observe tidiness and stock-
ing density, and the ability of animals 
to exhibit natural behaviors. Although 
these do not necessarily relate to food 
safety, it is not wholly unreasonable for 
consumers to presume that someone 
who cares about the one cares about the 
other. If we are really concerned about 
the volume of pathogens people actually 

“One recent survey of food safety experts suggests 
a belief that eating produce is riskier than eating 
pork, beef, eggs, poultry or dairy.”
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consume, then we must also be aware of 
their perceptions—which drive what they 
put in their mouths.    n
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PPartnerships with dependable, quality-
conscious suppliers are key to a manufacturer’s 
reputation and success.
 As the nutrition science industry grows, so 
do the questions and concerns regarding qual-
ity. Most, if not all, quality-related questions 
can be answered by evaluating the cultivation 
and harvesting practices, the manufacturing 
practices and the quality control program ad-
opted by the ingredient suppliers.
 One of the challenges the industry faces today is the lack 
of standardized methods for product assessment. Using differ-
ent methodologies produces different test results. Therefore, 
a product that may meet all the requirements using a certain 
method may not meet the requirements using a different meth-
od. Several industry organizations are currently working toward 
standardization of processing and testing methodologies.

Manufacturing Practices 
 Manufacturing processes affect the quality of herbal ingredi-
ents. Cross-contamination with other products, environmental 
contamination, mix-ups and mislabeling can lead to poor-
quality material. These can be avoided by implementing Good 
Manufacturing Practices (GMPs). Quality-conscious ingredient 

suppliers have adopted some form of GMPs, 
whether the product is a drug, a food, a pro-
posed dietary supplement or a combination 
of the three. Manufacturers also must contend 
with the challenge that ingredients are sourced 
from diverse geographic locations. Although 
most of these locations have some form of 
GMPs, the standards and enforcement are 
not the same as those in the manufacturer’s 

home market. It is therefore important to check and evaluate 
the manufacturing practices of suppliers to ensure high-quality 
botanical products.

Ingredient Specifications
 A quality botanical ingredient is one that uses the correct 
plant species and plant part, is unadulterated, safe for human 
consumption and has the potency (level of chemical constitu-
ents) it claims. 
 Different types of identification methods, such as macro-
scopic, microscopic, organoleptic, thin-layer chromatography 
(TLC), high-pressure (HP) TLC, HP liquid chromatography 
(HPLC) and Fourier transform infrared spectroscopy, may be 
used to identify the genus, species and plant part. Each of these 
identity tests has advantages and limitations. At the very least, 
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the type of identification method(s) used should be specific 
enough to differentiate between species and plant parts. In 
most cases, different methods must be combined to identify 
the plant species and plant part beyond a reasonable doubt.
 Other than identity, botanicals should be tested for adul-
terants such as heavy metals, pesticides and ethylene oxide 
residues. Most countries have regulatory guidelines related to 
adulterants, and products must meet these guidelines. 
 Aflatoxin and microbiological testing are required to ensure 
the product is free of pathogenic bacteria and is safe for human 
consumption. Raw ingredients usually have a high microbial 

load and thus require some form of sanitization. Several saniti-
zation options are available, but it is important to understand 
the regulatory and quality impact of such sanitization processes 
before choosing one that is appropriate for the specific product.
 Chemical tests are required to confirm that the material 
meets the claimed potency of active or marker chemical con-
stituents. Depending on the constituent, different instrumental 
methodologies, such as HPLC, gas chromatography or ultravio-
let spectrophotometry, may be used to quantify these chemical 
constituents.
 One of the very first things needed to ensure the quality of 
botanicals is to create an ingredient specification sheet detail-
ing identity (genus, species, plant part), physical (appearance, 
particle size, density), chemical (chemical constituents, marker 
compounds), heavy metal, pesticide and microbiological re-
quirements as well as the preferred sterilization process. Since 
using different methods could lead to different test results, it is 
important to identify the sterilization and test method on the 
specification sheet. 
 In the case of botanical extracts, the ingredient specification 
should also list the raw herb-to-extract ratio, extraction solvents 
used and any excipients and/or carriers that may have been 
used in the production of the herbal extracts.

Certificate of Analysis (COA)
 The ingredient supplier should provide a COA with all ship-
ments. The results of identity, physical, chemical, heavy metal 
and pesticide residues testing as well as microbiological testing 
results should be listed on the COA along with the specifica-
tions and methods of analysis. The COA should be a guarantee 
that the product is what it claims to be, is unadulterated and is 
safe for human consumption. However, the COA provided by 
the ingredient supplier should be verified and the test methods 
used should be evaluated. It is important for suppliers and cus-
tomers to agree on test methodologies prior to accepting COA 
results.

Ingredient Supplier Selection
 A key step in ensuring the quality of finished products is 
choosing an ingredient supplier that will provide material that 
meets all of the requirements. The vendor should be provided 
with the detailed ingredient specification—which should be 
part of the contract with the customer—so that they can fully 
understand the customer’s requirements. The supplier should 
review the specification thoroughly and provide feedback to the 
customer in the form of comments or ask for further clarifica-
tion. The customer and supplier should agree on the ingredient 
specification before placing or accepting orders.

 It is very important to review and evaluate the vendor’s ca-
pabilities and expertise. Some areas that need to be evaluated 
are the vendor’s quality unit, including but not limited to the 
education, training and experience of the quality unit staff. 
The vendor’s Standard Operating Procedure programs, testing 
capabilities (including certification of any third-party testing 
labs used), laboratory equipment, sanitation programs, process 
control and pest control programs are some of the areas that 
should be evaluated. It is necessary to assess whether the ven-
dor follows some form of GMPs and Good Laboratory Prac-
tices in terms of product and document traceability. A site visit 
and audit of the vendor facility provide critical information 
regarding vendor quality. 
 Since the ingredient supplier receives material from diverse 
geographic regions, a vendor qualification program is essential 
to have in place to ensure the quality of raw botanicals 
received. 

Conclusions
 It is essential to partner with vendors that understand your 
quality requirements and are capable of meeting them. It is 
only through this partnership that we can provide high-quality 
finished products to consumers. n
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“A quality botanical ingredient is one that uses the correct plant species 
and plant part, is unadulterated, safe for human consumption and has 
the potency...it claims.”
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IIf you were unfortunate enough to have a bout 
of norovirus illness during your lifetime, you 
probably still remember it. Nothing is more 
disheartening than to develop norovirus illness 
while traveling on that well-deserved vacation 
or after a wedding reception or celebratory 
meal at your favorite restaurant. The fact is, 
noroviruses are the principle cause of foodborne illness. In 
the United States alone, there are an estimated 5.5 million 
cases annually.1 Although other enteric viruses contribute to 
foodborne illness, noroviruses are by far the most prevalent. 
Noroviruses are transmitted by ingesting the pathogen, through 
contaminated food, water or person-to-person contact. They 
are highly contagious and found in high numbers in both feces 
and vomit.
 Norovirus particles can cause illness even in relatively small 
numbers, estimated at perhaps as few as ten. Symptoms often 
include projectile vomiting and explosive diarrhea, usually at 
the same time, making this illness most unpleasant. Combating 
noroviruses in the food supply chain takes an all-hands-on-deck 
approach involving growers, harvesters, transporters, processors, 

food handlers and of course, consumers. Some 
practical measures to reduce noroviruses in 
foods involve pre- and postharvest interven-
tions, product testing and targeted research.2 

Poor Hygienic Practices
 One of the most common means for food 

contamination is poor personal hygiene, which leads to hand 
contamination and subsequent transfer of viruses to foods sim-
ply by handling. Foods commonly implicated in enteric virus 
illness include fruits and vegetables, deli meats, bakery prod-
ucts, ready-to-eat foods and molluscan shellfish. Foods handled 
by ill workers or persons with unsanitary hands are frequently 
the source of contamination, at harvest, during transport, at the 
grocery store or during food preparation and serving. Fruits, 
vegetables and berries may be contaminated in the field by 
the harvesters’ hands, but also by polluted irrigation water or 
sewage-contaminated drainage ditches or septic systems in the 
vicinity of the farms. Maintaining clean dishes and silverware 
is also important in reducing illnesses. Hand washing with 
soap and water prior to harvest, transport and preparation of 
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foods is essential to reducing norovirus illnesses in the general 
population. If gloves are used to handle foods, they should be 
maintained in a sanitary manner. Noroviruses are generally re-
sistant to alcohol-based products, including hand sanitizers, so 
thorough washing is very important. 
 
Environmental Contamination of Shellfish
 Unlike most food products, in which handling is often the 
source of contamination, bivalve molluscan shellfish (oysters, 
clams, mussels and cockles) are most commonly contaminated 
by fecally polluted water in the harvest area. These shellfish 
feed by filtering out particles in the water through their gills 

and diverting the particles to their mouths and digestive tracts. 
Bivalves can bioconcentrate viruses within their edible tissues 
to many times the levels in the surrounding water. This makes 
raw shellfish susceptible to high levels of norovirus contamina-
tion when the water is polluted. To minimize illnesses, regula-
tors in the U.S. monitor shellfish growing waters for signs of 
fecal pollution using fecal coliform (bacterial) standards. These 
bacteria are not the best indicators for virus pollution, because 
bacteria and viruses have different tolerances to ever-changing 
environmental conditions. Nevertheless, the detection of bacte-
rial contamination of fecal origin signifies the likelihood that 
norovirus and other enteric viruses are also present. The con-
verse is not true; that is, water that tests clean for fecal coliform 
bacteria may still contain viruses that are more persistent than 
bacteria. Shellfish from such waters could still pose a threat to 
the consumer. Other factors that contribute to shellfish con-
tamination include storm water runoff, particularly in areas 
with septic tanks, faulty sewage treatment plants and the illicit 
dumping of boat wastes into harvesting areas. Dumping of boat 
wastes and vomiting overboard have been associated with spe-
cific outbreaks.3, 4 Harvesting only from areas approved by state 
regulators will reduce the threat of illness but cannot guarantee 
safety. Other factors, like storing shellfish in a sanitary manner, 
chilling them with “clean” ice and handling the shell stock and 
shucked products under hygienic conditions, are necessary pre-
cautions to enhance shellfish safety. 

Processing Interventions
 Washing. Since honest efforts can go only so far in providing 
safe foods, postharvest processing interventions are often neces-
sary to enhance food safety. The outer surfaces of foods such as 
fruits and vegetables, leafy greens and berries should be washed 
with potable water to remove surface contamination to the 
greatest extent possible. Foods with porous or crinkly surfaces, 
like strawberries and curly leaf lettuce or spinach, are more dif-

ficult to wash and may require more effort to remove surface 
contamination. Several rinses of produce with copious amounts 
of water would be expected to lessen the number of viruses 
present. Even then, viruses may remain within pores, cracks 
or surface folds. Peeling vegetables will also remove surface 
contamination. Melons should be thoroughly washed before 
cutting to prevent the transfer of surface contamination to the 
inside of the fruit via the knife. 
 The outer shell of molluscan shellfish should be washed 
clean to remove mud and potential surface viruses, particularly 
if the shellfish are to be shucked and eaten raw. In a food pro-
cessing environment, food contact surfaces should be washed 

with dilute bleach solution to inactivate (kill) potential norovi-
ruses, although the effective concentrations and exposure times 
for bleach and other disinfectants against human noroviruses 
have not been defined. 
 Heating. Pasteurization and/or cooking are effective means 
to inactivate enteric viruses, but their effectiveness depends on 
the type of cooking (frying, steaming, baking, boiling) and the 
duration.5 Internal temperatures must be sufficient to inactivate 
viruses, although the times and temperatures required to inac-
tivate human noroviruses have not been clearly defined. Cook-
ing is effective and useful as a disinfection process for many 
foods, including vegetables. A short blanching may be suffi-
cient to eliminate surface contaminants on fresh vegetables. For 
shellfish, thorough cooking can leave them overly chewy, so 
alternative processing strategies are needed.
 Depuration. A popular method to cleanse shellfish of bacte-
rial and other contaminants is known as controlled purification 
or depuration. Molluscan shellfish are placed in tanks of clean 
seawater and allowed to purge the contaminants from their sys-
tems, generally over a 3-day period.6 Depuration has been prac-
ticed for over 100 years and is effective in reducing bacterial 
contamination and sand, but is less efficient in reducing enteric 
viruses from shellfish. Enteric viruses apparently become se-
questered in motile, phagocytic hemocytes (blood cells) of the 
shellfish. Motile, phagocytic hemocytes can travel back and 
forth from the digestive tract, through the epithelial cells sur-
rounding the tract and into the shellfish’s connective tissues.7 

Although these hemocytes have acidic interiors, enteric viruses 
can be highly acid tolerant. Laboratory studies have shown that 
hepatitis A virus was very acid tolerant and persisted for 21 days 
in oyster hemocytes, whereas other viruses were less tolerant.7 
No studies of acid persistence of human norovirus have been 
performed, but judging from the number of norovirus illnesses 
caused by shellfish, it is suspected that noroviruses may also 
persist in hemocytes for extended periods. Preliminary testing 

“...bivalve molluscan shellfish (oysters, clams, mussels and cockles) are 
most commonly contaminated by fecally polluted water in the harvest 
area.”
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suggests that many of the viruses within oysters may reside 
within hemocytes that migrate from the digestive tissues into 
the connective tissues of the shellfish. Consequently, shellfish 
depuration appears inadequate to purge viruses from shellfish. 
 High-Pressure Processing. High-pressure processing (HPP) is an 
alternative method to inactivate microbes in foods, including 
shellfish. HPP has been used to reduce vegetative bacteria in 
foods to enhance food safety and prolong shelf life. Foods like 
guacamole and fruit juices are often pressure treated. Pressure 
inactivates the spoilage enzymes in guacamole to preserve its 
green color, while HPP-treated fruit juices taste more like fresh-

squeezed juices than heat-pasteurized products. Pressures of 
250 MPa or higher are commonly used in the processing indus-
try and kill most bacteria. A simple conversion for MPa is that 
1 MPa = 145 psi of pressure, which is about five times what 
is normally used in a car tire. Therefore, 250 MPa is 36,250 
psi. Pioneering work on enteric virus inactivation using HPP 
showed that hepatitis A virus and norovirus surrogates could 
be inactivated using moderate levels of pressure (450 MPa or 
less).8, 9 In a collaboration between the U.S. Department of Ag-

riculture (USDA), Emory University and Virginia Tech, it was 
determined that pressures greater than 400 MPa are required 
to inactivate norovirus particles in oysters using human vol-
unteers.10 However, 400 MPa is higher than pressures used for 
commercial HPP treatments of shellfish. 
 Irradiation. Other postharvest processing methods include 
gamma and ultraviolet light irradiation. Gamma irradiation can 
be effective in eliminating some viruses, like hepatitis A virus, 
rotavirus, poliovirus and the norovirus surrogates feline calicivi-
rus and canine norovirus; however, some studies reported that 
the levels required for inactivation negatively affected shellfish 

flavor.6 Ultraviolet light inactivates viruses on the surfaces of 
products, but is ineffective in the case of shellfish due to its in-
ability to penetrate into the tissues where virus contamination 
generally resides. Procedures like salting or freezing and thaw-
ing appear relatively ineffective in reducing noroviruses.  

Product Testing
 Virus Analysis of Foods. Several methods have been devel-
oped to extract and test for total norovirus contamination 

“High-pressure processing...is an alternative method to inactivate 
microbes in foods, including shellfish.”
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(infectious and noninfectious virus particles) in foods; however, 
there are no internationally recognized standard methods to 
date. In an effort to develop standardized procedures, the Eu-
ropean Committee for Standardization established a Technical 
Advisory Group for Viruses to develop and publish standard vi-
rus extraction and assay procedures for food surfaces, soft fruit 
and salad vegetables, bottled water and bivalve molluscan shell-
fish.11 After many years of work, their results should be avail-
able soon. Virus isolation from foods, either through a rinsing 
procedure or by extraction, must be followed by analysis of the 

viruses. In spite of improvements in our ability to extract vi-
ruses from foods, the analysis of rinses and extracts leaves much 
to be desired. Assay methods are almost exclusively based on 
reverse-transcription polymerase chain reaction (RT-PCR), a 
molecular-based procedure that amplifies viral RNA into com-
plementary DNA (cDNA) copies. RT-PCR-based assays have a 
number of limitations. Perhaps the most significant is that they 
detect total virus presence (both infectious and noninfectious 
virus particles). Thus, viruses inactivated by chlorine, other dis-
infectants, sunlight, heat, high pressure, etc. can still test posi-
tive by RT-PCR. Other limitations of RT-PCR are that the assay 
is subject to laboratory contamination and is frequently inhib-
ited by compounds in the extracts of shellfish or other foods. 
Various controls must be included in both virus extraction and 
assay to demonstrate the effectiveness of the extraction and the 
lack of inhibitors or contaminants in the assay. Such controls 
increase the time and complexity of the procedures but are nec-
essary for accurate interpretation of the results. 
 Determining Norovirus Infectivity. For over 40 years, research-
ers have attempted to propagate noroviruses in culture. Unlike 
many human viruses, which can be assayed and quantified in 
cell culture, norovirus propagation has not been successful, in 
spite of some reports to the contrary. Plaque assays and cyto-
pathogenicity assays are the basis for quantitative assessment 
for many viruses, but are ineffective for human noroviruses. 
Animal models are another way to monitor the infectivity of 
some viruses, but human noroviruses are incapable of replica-
tion in laboratory animals. Recent advances suggest it will soon 
be possible to separate inactive from potentially active norovi-
rus using magnetic beads coated with molecules that mimic the 
cellular receptors to which noroviruses bind. It would then be 
possible to extract potentially infectious norovirus particles.12, 13 

Inadequacies of Norovirus Surrogate 
Research 
 The quest for an assay to detect infectious noroviruses in 
food and water has been hampered by the inability to propa-

gate human noroviruses in cell or tissue culture systems and the 
inability to infect common laboratory animals. Consequently, 
other viruses that can be assayed for infectivity are often used as 
norovirus surrogates. One of the earliest viruses to stake a claim 
as a norovirus surrogate was feline calicivirus, which produces 
easily quantified plaques in feline kidney cell culture. A more 
recent entry in the search for a surrogate is murine norovirus, 
which is genetically more similar to human norovirus than is 
feline calicivirus and produces plaques in a mouse macrophage 
cell line. To date, over 400 papers have been published on the 

use of feline calicivirus and murine norovirus to determine the 
effectiveness of chemical disinfectants and processing technolo-
gies on norovirus inactivation. Other norovirus surrogates have 
been proposed; however, it has become abundantly clear that 
none of the surrogates tested to date perfectly mimics human 
norovirus.14 In many cases, human noroviruses may be more 
persistent than the surrogates. Such variability in inactivation 
rates between the surrogate and the pathogen itself might have 
been anticipated, because different strains of even the same vi-
rus can have widely varying inactivation kinetics. For instance, 
different strains of feline calicivirus showed differences in their 
inactivation by chemicals, heat and pH,15, 16 whereas different 
strains of hepatitis A virus showed substantial differences in in-
activation by heat and HPP.17 Since human norovirus illnesses 
are caused by any of a wide variety of norovirus strains, it is 
unlikely that surrogate testing in itself will provide accurate data 
or data useful for the promulgation of regulations for the food 
industry. Currently, only human volunteer studies with the ac-
tual pathogens can definitively determine norovirus infectivity 
or the efficacy of sanitation interventions.14 

The Need for Clinical Trials
 Clinical trials have been performed on human norovirus 
for decades, but the perceptions that they may be too risky or 
expensive have dissuaded some governments from funding 
such trials. In the United States, clinical trials are still funded 
by some agencies, and the information provided in respect to 
norovirus inactivation is essential to developing methods ap-
plicable to food processing. However, as a practical matter, the 
high cost and complexity of human trials limit the scope of this 
type of research. As previously mentioned, the results to date of 
surrogate-based studies are of limited value. Human clinical tri-
als are needed to evaluate the effectiveness of disinfectants and 
processing technologies on human norovirus inactivation and 
to identify true norovirus surrogates.14 Only then will definitive 
information be available to properly evaluate the retention and 
disinfection of infectious noroviruses in foods. 

“Several methods have been developed to extract and test for 
total norovirus contamination...in foods; however, there are no 
internationally recognized standard methods to date.”
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Conclusions
 Strategies to reduce human noroviruses in the food chain 
involve: (a) pre- and postharvest interventions to preclude 
noroviruses from food or food contact surfaces; (b) processing 
techniques to inactivate viruses on or within the products and 
(c) product analyses. Cooking, washing and peeling could have 
a significant effect on eliminating human noroviruses in some 
foods, but viruses tend to persist in molluscan shellfish. Efforts 
using norovirus surrogates identified to date have not resulted 
in new disinfectants or processing techniques, and have not sig-
nificantly advanced food safety. Currently, human clinical trials 

remain the only method to conclusively show the effectiveness 
of processing techniques on virus persistence. Over the next 
decade, technological advancements may lead to simple, quan-
titative assays for human noroviruses. In the meantime, clinical 
trials will provide the best opportunity to identify processing 
interventions to reduce noroviruses in foods. The food indus-
try, regulatory agencies and the public face many challenges in 
regard to norovirus contamination of the food supply, but with 
a concerted effort, obstacles that compromise food safety will 
be overcome. 

Mention of trade names or commercial products in this publication is 
solely for the purpose of providing specific information and does not 
imply recommendation or endorsement by the USDA, which is an 
equal opportunity provider and employer. n

Gary Richards, Ph.D. (right), and David Kingsley, Ph.D. (left), 

are research microbiologists at the USDA Agricultural Research 

Service’s Microbial Safety of Aquaculture 

Products Center of Excellence in Dover, 

DE. Their research involves the development 

of food safety and intervention technologies to 

reduce bacterial and viral contaminants in foods with emphasis 

on molluscan shellfish. 

References
1. Scallan, E., R.M. Hoekstra, F.J. Angulo, R. V. Tauxe, M.A. Widdowson, S.L. 
Roy, J.L. Jones and P.M. Griffin. 2011. Foodborne illness acquired in the 
United States — major pathogens. Emerg Infec Dis 17:7–15.
2. Richards, G.P. 2001. Enteric virus contamination of foods through in-
dustrial practices: A primer on intervention strategies. J Indust Microbiol 
Biotechnol 27:117–125.
3. Kohn, M.A., T.A. Farley, T. Ando, M. Curtis, S.A. Wilson, Q. Jin, S.S. Mon-
roe, R.C. Baron, L.M. McFarland and R.I. Glass. 1995. An outbreak of 
Norwalk virus gastroenteritis associated with eating raw oysters. Implica-
tions for maintaining safe oyster beds. JAMA 273:466–471.

4. McIntyre, L., E. Galanis, K. Mattison, O. Mykytczuk, E. Buenaventura, J. 
Wong, N. Prystajecky, M. Ritson, J. Stone, D. Moreau and A. Youssef. 2012. 
Multiple clusters of norovirus among shellfish consumers linked to symp-
tomatic oyster harvesters. J Food Prot 75:1715–1720.
5. DiGirolamo, R., J. Liston and J. Matches. 1970. Survival of virus in chilled, 
frozen, and processed oysters. Appl Microbiol 20:58–63.
6. Richards, G.P., C. McLeod and F.S. Le Guyader. 2010. Processing strategies 
to inactivate enteric viruses in shellfish. Food Environ Virol 2:183–193. 
7. Provost, K., B.A. Dancho, G. Ozbay, R.S. Anderson, G.P. Richards and D.H. 
Kingsley. 2011. Hemocytes are sites of enteric virus persistence in oysters. 
Appl Environ Microbiol 77:8360–8369.

8. Kingsley, D.H., D.G. Hoover, E. Papafragkou and G.P. Richards. 2002. Inac-
tivation of hepatitis A virus and a calicivirus by high hydrostatic pressure. 
J. Food Prot 65:1605–1609.
9. Kingsley, D.H., D.R. Holliman, K.R. Calci, H. Chen and G.J. Flick. 2007. 
Inactivation of a norovirus by high pressure processing. Appl Environ 
Microbiol 73:581–585.
10. Leon, J.S., D.H. Kingsley, J.S. Montes, G.P. Richards, G.M. Lyon, G.M. Ab-
dulhafid, S.R. Seitz, M.L. Fernandez, P.F. Teunis, G.J. Flick and C.L. Moe. 2011. 
Randomized, double-blinded clinical trial for human norovirus inactivation 
in oysters by high hydrostatic pressure processing. Appl Environ Microbiol 
77:5476–5482. 
11. Lees, D. and CEN-WG6-TAG4. 2010. International standardisation of a 
method for detection of human pathogenic viruses in molluscan shellfish. 
Food Environ Virol 2:146–155.
12. Dancho, B.A., H. Chen and D.H. Kingsley. 2012. Discrimination between 
infectious and non-infectious human norovirus using porcine gastric mucin. 
Int J Food Microbiol 155:222–226.
13. Tian, P., A. Engelbrektson and R. Mandrell. 2008. Two-log increase in 
sensitivity for detection of norovirus in complex samples by concentration 
with porcine gastric mucin conjugated to magnetic beads. Appl Environ 
Microbiol 74:4271–4276.
14. Richards, G.P. 2012. Critical review of norovirus surrogates in food safety 
research: rationale for considering volunteer studies. Food Environ Virol 
4:6–13.
15. Di Martino, B., C. Ceci, F. Di Profio and F. Marsilio. 2010. In vitro inactiva-
tion of feline calicivirus (FCV) by chemical disinfectants: Resistance variation 
among field strains. Arch Virol 155:2047–2051.
16. Lee, K.M. and H.H. Gillespie. 1973. Thermal and pH stability of feline 
calicivirus. Infect Immun 7:678–679.
17. Shimasaki, N., T. Kiyohara, A. Totsuka, K. Nojima, Y. Okada, K. Yamagu-
chi, J. Kajioka, T. Wakita and T. Yoneyama. 2009. Inactivation of hepatitis A 
virus by heat and high hydrostatic pressure: variation among laboratory 
strains. Vox Sanguinis 96:14–19.

 To read more about seafood safety, please visit
www.foodsafetymagazine.com/signature-series/.

“Human clinical trials are needed to evaluate the effectiveness of 
disinfectants and processing technologies on human norovirus 
inactivation and to identify true norovirus surrogates.”
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Rapid Pathogen Detection
Neogen has 

launched a new test-
drive program for 
its ANSR (“answer”) 
rapid pathogen detec-
tion system. This is a 
limited-time, risk-free 
30-day trial for an 

on-site evaluation of the ANSR system. The program gives 
food testing labs and food companies an opportunity to do 
on-demand pathogen testing for Salmonella and Listeria spp. 
Incorporating an internal control for each assay, ANSR results 
are DNA definitive as well as rapid, providing a high level of 
confidence in the results.

Neogen, 800.234.5333 • www.neogen.com

Cryogenic Grinding
 For size reduction of sample materials that cannot be pro-
cessed at room temperature, RETSCH’s CryoMill is an ideal 
choice. An integrated cooling system ensures that the grinding 
jar is continually cooled with liquid nitrogen both before and 
during the grinding process. The mill achieves considerably im-
proved grind sizes thanks to the increased oscillating frequency 
of 30 Hz. Further improvements include a reinforced housing, 
optimized liquid nitrogen duct and new accessories such as an 
adapter for six reaction vials and a 10-mL grinding jar. The mill 
can also be operated without cooling, which makes it suitable for a vast range of applications.

RETSCH, 866.473.8724 • www.retsch.com

Product Showcase

Get into the Product 
Showcase

Please send your product or 
service press releases and images to 

Barbara VanRenterghem at 
barbara@foodsafetymagazine.com

Shelf-Life Extender 
for Meat
 Pleva International Inc. 
has over 50 meat formula-
tions that include the use 
of natural ingredients, with 
no chemicals, synthetics or 

artificial flavors, 
to increase the 
shelf life of 
meat. Their natu-

ral meat inclusion, 
called BLENDit, naturally 
extends shelf stability and 
enhances the meat fiber and 
protein bind. The product 
works to create a functional 
food with a much higher 
nutritional value without al-
tering the taste of the meat. 
It coats fat for a more robust 
flavor, improving juiciness, 
taste, tenderness and digest-
ibility, has no warmed-over 
flavor and is packed with 
antioxidants and vitamins. 

Pleva International, 231.933.3300 • 
www.plevainternational.com

Vacuum Thermocouple Assembly
 Omega’s new temperature control valve series of stainless steel ther-
mocouple probe assemblies with M12 connectors are available in stan-
dard lengths of 3, 6 and 12 inches, with a grounded or ungrounded 
thermocouple junction at the tip. Standard probes are available in 
K, T and E calibrations. Single or dual thermocouple construc-
tion is optional. Ideal for vacuum furnace, food processing 
and storage, food products in transit and fish farming in 
order to record environmental conditions to comply 
with health and safety regulations.
 Omega Engineering, 800.622.2378 • www.omega.com

Food Defense Tool
 FoodQuestTQ has added 
functionality to their Food 
Defense Architect tool in the 
version 1.5 release. The tool 
is based on observational 
data across the food industry. 
Observed events are reverse-
engineered and evaluated 
at each step in the event for 
opportunities to avoid or 
mitigate outcomes. All steps 
in the process are peer-
reviewed for accuracy. It allows 
an operator to walk through 
the step-by-step process of 
building a food defense pro-
gram suitable for that size 
business and their position in 
the food supply chain.

FoodQuestTQ, 240.439.4476 
www.foodquesttq.com

Cryogenic Solutions
 Linde North America has introduced state-of-the-art solutions that can 
boost yield and processing line throughput—including the Cryoline CW 
(Cryowave), the world’s first hygienic individually quick-frozen (IQF) tunnel 
freezer with a patented rolling-wave action. Cryogenic technology uses CO2 
or liquid nitrogen to chill or freeze products, providing significant cost sav-
ings versus flighted freezers, eliminating CO2 snow carryover and improving 
cleanability. The freezer is ideal for sliced and diced poultry and beef, pizza 
toppings, tortellini and other pastas.  

Linde North America, 800.232.4726 • www.lindeus.com
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Ozone Washer
 Ozone Safe Food has 
introduced an ozone wash-
ing system, which uses no 

chemicals to wash harmful 
bacteria, such as Escherichia 
coli and Salmonella, from food. 
An environmentally friendly 
approach to disinfecting fresh 
fruits and vegetables, the 
washer uses ozonated water 
(aqueous ozone) to kill nearly 
100 strains of bacteria and 
viruses without the use of 
harmful chemicals.

Ozone Safe Food, 951.674.9222
www.ozonesafefood.com

“Big Six” E. coli Strains
 ATCC is now offering strains from each of the six non-
O157 Shiga toxin-producing Escherichia coli (STEC) sero-
types to the food safety community. The strains referred 
to as the “Big Six” have been linked to a growing number of 
foodborne illnesses, prompting the U.S. Department of Agri-
culture to add them to their test regimen. Routine verification 
testing for the presence of STEC serogroups O26, O45, O103, 
O111, O121 and O145 is required in raw beef manufacturing 
trimmings and other raw ground beef components produced 
domestically and imported.

ATCC, 800.638.6597 • www.atcc.org

Thermal Guard Package
 The Serco® Thermal Guard Package, available on Serco 
Vertical Storing Dock Levelers, provides the ultimate energy 
and security seal for climate-controlled loading docks. This 
additional package allows truck doors to be opened from 
inside the building after the truck is positioned at the door 
without breaking a thermal seal at the dock. It includes an 
enhanced hinged bottom draft pad, bumper covers and ex-
tended bumper gussets to provide greater sealing capability. 

Serco, 800.933.4834 • www.sercocompany.com

Shelf-Life 
Enhancer
 Sterilex is now offering 
PerQuat®, a unique product 
specifically designed for use 
in any type of clean-in-place 
system as an additional mea-
sure for increasing shelf life, 
as well as producing a clean-
er, safer product for consum-
ers. Injection systems treated 
with the product keep food 
smelling fresher much longer 
and maintain normal color 
and normal texture twice 
as long as nontreated sys-
tems. Validated by a major 
U.S. poultry processor, these 
products were used to disin-
fect brine injection systems 
and needles, and were found 
to lower both aerobic plate 
counts and total coliform 
counts.

Sterilex, 800.511.1659
www.sterilex.com

Glove Line
 Ansell has announced new 
additions to its VersaTouch™ 

brand, a line of versa-
tile hand protection 
and apparel solutions 

for the food pro-
cessing industry. 

Featuring Polar 
Bear® cut-resistant 

technology, the new 
gloves and the comple-
mentary cut-resistant 
sleeve raise the standard 

in worker safety and comfort 
for food processors.

Ansell, 732.345.5400
www.ansell.com

Coupler Brake
 Force Control Industries Inc. recently developed a double C-face 
coupler brake that mounts on the drive end of a standard C-face motor, 
replacing the commonly used motor brakes mounted on the back of 
a special motor designed with a mounting flange and extended 
shaft on the fan end of the motor. Mounting the brake between 
the reducer and motor allows a standard C-face motor to be used. 
Since many plants stock C-face motors for other applications, this 
eliminates the purchasing and stocking of both a brake mo-
tor and a standard C-face motor, simplifying inventory and 
reducing costs. Applications include palletizers, packaging 
machinery, baggage handling systems, concrete block manufacturing, 
cranes and more.

Force Control Industries, 513.868.0900 • www.forcecontrol.com

Managed Cleaning Program
Spartan Chemical Company has announced the 

release of Spartan HealthCheck, which uses a three-
pronged approach to ensure proper environmental 
cleaning is achieved: training, validation and documenta-
tion. The training system educates staff on cleaning stan-
dards and methods, and portable procedure cards pro-
vide reinforcement as a framework for adherence to the 
standard going forward. This process is supported by the 
company’s UVcheck® validation tools. Hermetically sealed 

UV marker swabs and a portable black light allow managers to train and assess staff cleaning 
operations. In combination with Spartan’s wide range of cleaning and disinfecting chemicals, 
the system provides an end-to-end solution for environmental cleaning for health.

Spartan Chemical Company, 800.537.8990 • www.spartanchemical.com
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range of compounds independent of 
their elemental composition and provide 
simultaneous quantitation and structural 
identification of detected analytes. It also 
adds another degree of separation/selec-
tivity on top of chromatographic separa-
tions. These unique features have made 
MS the number one choice for detection 
and identification/confirmation of trace-
level organic chemical contaminants in 
modern testing laboratories. 
 First, the combination of MS with 
gas chromatography (GC-MS) has be-
come popular for the analysis of volatile 
and semivolatile compounds, including 
many pesticide residues, PAHs, PCBs 
and other less-polar POPs. More polar, 
thermolabile and less volatile analytes 
were difficult to analyze until the more 
recent introduction of atmospheric 
ionization techniques, such as electro-
spray, for liquid chromatography-mass 
spectrometry (LC-MS). LC-MS has 
opened the door to the direct analysis of 
many more polar contaminants, includ-
ing modern, new-generation pesticides, 
and the majority of veterinary drugs 
and toxins, such as mycotoxins. Many 
of the emerging and recently identified 
contaminants, including acrylamide, 
melamine or Sudan dyes, are analyzed 
preferably by LC-MS. 
 Thus, modern food contaminant test-
ing laboratories utilize both GC-MS and 
LC-MS to cover the wide polarity range 
of possible organic chemical contami-
nants. Tandem MS (MS/MS) is typically 
employed to provide an increased selec-
tivity (especially in LC-MS) that helps 

further distinguish target compounds 
from potential matrix interference. 
Figure 1 shows an example of chromato-
grams obtained in a multiresidue analysis 
of more than 300 pesticides analyzed 
by GC-MS/MS and LC-MS/MS, dem-
onstrating the speed and selectivity of 
state-of-the-art instruments that enable 
the simultaneous and highly sensitive 
analysis of many compounds. 

Identification of Unknown 
Chemical Contaminants in Food
 Detection and identification of 
unknown contaminants is not an easy 
task, especially if they are present at low 
concentration levels. It requires expertise 
and a good analytical strategy that is 
based on all gathered information about 
the sample and potential sources of con-
tamination. Any clues, such as changes 
in smell, taste or texture, as well as a 
description of potential poisoning symp-
toms may be important in this respect. 
Concurrent analysis of control (“good”) 
samples with suspect samples is often es-
sential to find differences and eliminate 
potential false positives. 
 If a certain compound or a group of 
compounds is suspected, then a targeted 
sample preparation and instrumental 
method(s) can be employed (see “The 
Importance of Moisture in Samples 
Prior to Chemical Analyses,” p. 14). 
For a truly unknown analysis, different 
extraction and separation approaches 
should be used to isolate compounds 
with a wide range of physicochemical 
properties (polarity, solubility, volatility, 

etc.). Nontargeted analysis should be 
performed, such as MS with full-spectra 
acquisition. Statistical analysis of the 
acquired chromatographic and MS data 
of contaminated and noncontaminated 
samples may help identify differences 
and reduce the number of components 
that have to be examined. The acquired 
MS spectra of suspected contaminants 
can be compared with MS spectral librar-
ies and compound databases. In LC-MS, 
high-resolution/accurate-mass measure-
ments, using time-of-flight (TOF) or 
orbitrap MS instruments, should be 
used for added selectivity. In addition, 
tandem MS should be employed to help 
elucidate the structure of unknown con-
taminants. In the end, strong knowledge 
and expertise in both analytical and food 
chemistry are typically required to suc-
ceed in this task.

Current and Future Trends in 
Chemical Contaminant Analysis in 
Food
 The current and future trends in the 
analysis of chemical contaminants are 
and will be strongly affected by develop-
ments in analytical instrumentation. The 
speed, sensitivity and selectivity of state-
of-the-art MS instruments enable analy-
sis of many compounds in one analytical 
run. Consequently, streamlined sample 
preparation approaches, such as QuECh-
ERS (Quick, Easy, Cheap, Effective, Rug-
ged and Safe), can be used that require 
minimum extract cleanup without any 
preconcentration steps—thus, they can be 
miniaturized and automated. 
 The advancements in high-resolu-
tion/accurate MS instruments and devel-
opment of related software tools show 
great potential to bring this technology 
from the research environment into test-
ing laboratories, where it could be em-
ployed for nontargeted testing of known 
and unknown chemical contaminants. n

Katerina Mastovska, Ph.D., is a 

lead staff scientist at Covance Labo-

ratories. She is actively involved in 

the AOAC International as a co-chair 

of the AOAC Chemical Contaminants 

and Residues in Food community. 

TesTing

Figure 1: Chromatograms Obtained in Multiresidue Analyses of More than 300 Pesticides 
Analyzed by GC-MS/MS and LC-MS/MS

(continued from page 15)
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Introducing the FoodChekTM 

MICT Nanotechnology to your 
Listeria spp. testing choices.
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FoodChek™'s exclusive distributor
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FoodChekTM provides the fastest “Time-to-Results” in the 

industry today. No other pathogen testing system gives you 

the ease-of-use, accuracy and cost effectiveness that the 

FoodChekTM MICT System provides in both the enrichment 

growth phase and assay screening phase.

Enrichment Phase

The FoodChekTM ActeroTM Listeria Enrichment Media reduces the 

sample enrichment growth phase timeline by up to 30%-70% providing 

the fastest “Time-to-Results” on the market today.

Assay Screening Phase

The FoodChekTM Listeria spp. Assay Cassette allows the quantitative detection 

of Listeria spp. from your environmental samples in less than 24 hours, including 

“Enrichment, Setup and Assay Results”. 

End Result

Achieve peace of mind with a more accurate and AOAC approved pathogen 

testing process that virtually eliminates human error, protecting your brand 

and improving your bottom line.

“FoodChekTM provides producers with a cost benefit and competitive food safety 

Marketing Edge. Their system is 510(k) FDA Certified, AOAC Certified and has qualified 

for the CE Marking. It is breaking new ground in the food industry, and I have yet to find a 

pathogen testing system that compares to it in speed and accuracy.”

FOODCHEK
TESTED

FOODCHEK
TESTED

FOODCHEK
TESTED

Carl Zerr
Director of International Food Safety and Quality Assurance at Rastelli Foods Group

FoodChekTM Listeria spp. 
Assay Cassette

Exclusive Distributor

Please visit foodcheksystems.com for more details. FoodChek
TM

 also offers E. coli O157 assays.

t:  1.403.269.9424
tf: 1.877.298.0208
e: info@foodcheksystems.com

FoodChek Systems Inc.
Suite 450, 1414 - 8 St. S.W.
Calgary, Alberta, T2R 1J6, Canada

Full product demonstrations and free samples are available now.

Certified Certified
111202
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Allergens Labeled

Sanitation Verified

Residues None

Mycotoxins None

Pathogens None

800/234-5333 or 517/372-9200
foodsafety@neogen.com • www.neogen.com

Great foods are more than great ingredients. Science-based ingredient 
inspection and testing builds better burgers, better quality, and better 
brands. Neogen has built its reputation by delivering superior product 
performance and innovative products and services such as our new 
NeoSEEK™ STEC testing service and our new NeoCare™ customer support 
program.

Increase your level of confidence with diagnostic testing solutions from 
Neogen—leading the way in food safety for more than 30 years. 

Build a better burger.
From crown to heel Neogen offers 
an integrated approach.

For a Limited Time 
Test Drive ANSR for FREE!
ANSR is a rapid pathogen detection 
system that will accelerate your 
Listeria and Salmonella testing. 
ANSR delivers DNA definitive results 
in as fast as 10 minutes from the 
start of the assay!

This free 30 day trial offer includes 
everything you need to get started. 
There is no equipment to purchase, 
no hidden fees; even our NeoCare 
Service support is included!

www.neogen.com/ANSRTestDrive

FS Hamburger FullPg_0113c.indd   1 1/18/2013   10:53:53 AM
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APRIL 30 – MAY 2, 2013 
BALTIMORE CONVENTION CENTER, MD

www.FoodSafetySummit.com

15  YEARS OF EXCELLENCE

A BNP Media Supplement

http://foodsafetysummit.com


Now in it’s 15th year, the Food Safety 

Summit moves to a new location in 

Baltimore, MD and introduces some of the 

most innovative and exciting developments 

of the industry. Our mission is to provide 

Solutions for Today, Planning for Tomorrow with a 

carefully developed educational program designed to 

address the critical issues of food producers, processors, retailers, 

distributors, regulators and trainers. Our goal is to advance food safety 

by providing relevant food safety information and solutions across the 

entire food supply chain, while keeping your business safe. 

We’ve made some exciting changes to the 2013 Summit:

Exclusive Exhibit Hall Hours 

• No overlap with Summit education sessions 
• Lunch served on the show floor on both days 
• 8 dedicated hours on the Exhibit Hall floor

Exhibitor Showcase Theatres 

•  Vendor-produced education presentations will  
not overlap with Summit education sessions

Welcome Reception 

•  Networking event held off the show floor, offering  
more opportunity to meet with peers and prospects

Live Webinars Available 

•  Unable to attend the Summit in person? Attend select 
sessions remotely by registering in advance and joining  
in from your computer

®

®

APRIL 30 – MAY 2, 2013
Baltimore, MD
www.FoodSafetySummit.com

WHO ATTENDS 

Solutions for Today,
Planning for Tomorrow

Find Us On:

        twitter.com/FoodSafetySumit

Food Safety Directors

Quality Control Directors

Quality Assurance Managers

Laboratory Directors

Laboratory Technicians 

Academic/Scientific Research

Sanitation Managers

Microbiologists 

Foodservice Operators

Food Retail Operations

Food Scientists

Operations Managers 

Food Technologists

Supply Chain Directors

Food Safety Regulators

Coordinators / Inspectors

Plant Managers

Chemists 

Engineering Supervisors  

HACCP Program Managers

Logistics Managers 

Policy Makers

Program Directors

R & D Managers/Technicians

Risk Managers

Security Directors

Technical Directors

Regulatory Affairs Directors 

Food & Beverage Processors

Government/ Military 

Restaurant Management

Compliance Agencies

Auditors

BRONZE SPONSORSILVER SPONSORGOLD SPONSOR

MEDIA PARTNERS

http://www.foodsafetysummit.com
http://twitter.com/foodsafetysummit


 SUMMIT AT-A-GLANCE Program subject to change

Wednesday, May 1

tuesday, april 30

monday, april 29

thursday, May 2

Food Safety Summit will offer the opportunity to register to attend selected sessions remotely through Live Webinars. 
Look for the Live Webinar icon throughout the brochure to indicate the available sessions.  Selected sessions are subject to change.

LIVE WEBINARS AVAILABLE!

 

9:00 AM – 6:00 PM  HACCP Certification Training Part 1 

9:00 AM – 5:00 PM  ServSafe® Training and Certification Part 1 

 
8:00 AM – 5:00 PM  HACCP Certification Training Part 2  

8:00 AM – 12:00 PM  ServSafe® Training and Certification Part 2 

8:00 AM – 12:00 PM  Workshop 1:  Food Defense Plan Builder Application: Let the Tool Work For You! 

 Workshop 2:    Tools for the Food Safety Professional: Business Acumen, Executive Speak,  
Communcation and Leadership Style 

 Workshop 3:   Industry, Local and State Food and Drug Officials – How They Can Effectively Work Together 

1:00 PM – 5:00 PM  Workshop 4:   2013 Impact of the US Food Safety Modernization Act (FSMA) on International Regulatory  
Policies and Trade

5:00 PM – 7:00 PM  Welcome Reception        Sponsored by

 
7:00 AM – 9:00 AM  HACCP Certification Training Part 3 

8:00 AM – 9:15 AM   Session 1: Traceability — How to Do It Effectively 

 Session 2:  The Impact of Social Media on Food Safety

 Session 3:  Understanding and Controlling Norovirus  

9:30 AM – 10:30 AM   KEYNOTE ADDRESS: The Future of Food Safety, Will Daniels, Earthbound Farm 

10:30 AM – 2:30 PM  Exhibit Hall Open - Luncheon on Exhibition Floor 

2:30 PM – 3:45 PM  Session 4:  Solutions for Allergen Control 

 Session 5:  Large Venue / Event Food Defense Efforts: The Industry, Government and Consumer Interface

 Session 6:  Understanding the Regulatory Community and the Partnership for Food Protection

4:00 PM – 5:15 PM  Session 7:  Back to the Basics:  Proper Use of Pre-Requisite Programs

 Session 8:  Smoking Guns - Effective Food Liability Programs 

  Session 9:   How to Make a Risk Based Food Safety Decision 

5:30 PM – 7:00 PM  Food Quality Awards & Reception       Sponsored by 

 
8:00 AM – 9:15 AM  Session 10:  Go Onto the Farm: Review the Journey of an Agriculture Product through Distribution

  Session 11:  Creating a Strong Commitment To Food Safety 

 Session 12:  Food Fraud / Economically Motivated Adulteration

9:30 AM – 10:30 AM  TOWN HALL  / NSF Food Safety Leadership Awards
10:30 AM – 2:30 PM  Exhibit Hall Open - Luncheon on Exhibition Floor

2:30 PM – 3:45 PM  Session 13:   Listeria: A Practical Look Into the Produce Supply Chain Continuum (Part 1) 

 Session 14:   The GFSI Audit  —  Its Future, Its Acceptance & Its Implementation

 Session 15:  FSMA and Supplier Verification: Practical Approaches to Implementation

4:00 PM – 5:15 PM  Session 16:  Listeria: Federal Challenges and a Deeper Dive Into Mitigating Strategies (Part 2)

 Session 17:  Combating Cross Contamination — With a Focus on Hands

 Session 18: Food Safety 20 Years After E.Coli 0157:H7



2013 Food Safety Summit

Food safety professionals will have the opportunity to hear from Will Daniels, Senior Vice 
President, Operations and Organic Integrity, Earthbound Farm who will address the need  
to have better collaboration between industry and government with emphasis on breaking 
old models and creating new ones that focus on transparency, understanding and a desire 
to truly protect public health. 

WILL DANIELS 
Senior Vice President, Operations and Organic Integrity 
Earthbound Farm

Wednesday, May 1  
Keynote Address
The Future of Food Safety: When Industry,  
Academia and Regulators Work Together

9:30am – 10:30am

The FDA’s Mike Taylor, USDA’s Elisabeth Hagen, M.D. and AFDO’s’ Executive Director Joe 
Corby have been invited to host a Town Hall discussion at the Food Safety Summit. During 
this open forum, moderated by Gary Ades, Ph.D., President of G&L Consulting Group, LLC 
and Chair of the Food Safety Summit Executive Educational Advisory Committee, they 
will address the most pressing issues for today and tomorrow in regards to regulatory 
agencies and the private sector.

Thursday, May 2  
Town Hall
MICHAEL TAYLOR   
Deputy Commissioner for Foods  
Food and Drug Administration (FDA)

ELISABETH HAGEN, M.D.   
Under Secretary for Food Safety   
US Department of Agriculture (USDA) (Invited)

JOSEPH CORBY   
 Executive Director  
Association of Food and Drug Officials (AFDO)

9:30am – 10:30am

Recognizing individuals and companies that have demonstrated excellence in the  
foodservice industry. Winners are recognized in several award categories  
including the major award category of lifetime achievement, which is an award  
for contributions of more than 20 years in advancing foodservice food safety.

Thursday, May 2  
nsf food safety leadership 
awards 9:30am – 9:50am

The 12th annual Food Quality Award, sponsored by DuPont and presented by  
Food Quality magazine, honors the dedication and achievement of a North American  
Quality Assurance/Quality Control team that has made exceptional contributions to food 
safety and consumer satisfaction with a positive impact on business results. 

Wednesday, May 1  
food quality awards and 
reception 5:30pm – 7:00pm

keynote theatre special events

Immediately preceding the Town Hall



Register by 4/9 and Save  •  www.FoodSafetySummit.com

All professionals in the food processing industry at companies 
(domestic and international) that manufacture, process, 
pack, or hold food need this training for the establishment 
of preventative controls, to monitor their effectiveness, to 
implement corrective actions and to maintain the proper 
records and documentation. This 2.5-day course provides the 
information that professionals in the food processing industry 
will need for writing a new Hazard Analysis Critical Control 
Points (HACCP) plan or for conducting the annual re-assessment  
of an existing HACCP plan.

>  Learn the 7 basic principles of HACCP through lectures and break-out 
sessions and exchange “best practice” advice with participants and 
experienced instructors. 

>  Earn the International HACCP Alliance “HACCP Certified” Training 
Certificate required to review documents or write HACCP plans for 
USDA or FDA (non-seafood programs). 

PART 1: MONDAY 9AM – 6PM  •  PART 2: TUESDAY 8AM – 5PM  
PART 3: WEDNESDAY 7AM – 9AM

INSTRUCTOR

Clay Hosh   
Instructional Design Manager 
National Restaurant Association 

INSTRUCTORS

Donna F. Schaffner  
Food Innovation Center, Rutgers University  

Christopher Doona, M.D.  
US Army – Natick Soldier RD&E Center

John Spink, Ph.D. Michigan State University

Joseph Meyer Covance 

Bryan DiMenna Eurofins

Florence Feeherry  
US Army – Natick Soldier RD&E Center

Steven Lyon, Ph.D. Chick-Fil-A, Inc. 

Will Daniels Earthbound Farm

Richard Ritota NJ Department of Health

 pre-conference training & Certification Courses

The ServSafe® Food Safety Training Program leads the way 
in providing comprehensive educational materials to the 
restaurant industry. ServSafe® training and certification is 
recognized by more federal, state and local jurisdictions  
than any other food safety certification. 

The program blends the latest FDA Food Code, food safety 
research and years of food sanitation training experience. 
Managers learn to implement essential food safety practices and create a culture 
of food safety. All content and materials are based on actual job tasks identified by 
foodservice industry experts.

COST: $850

COST: $275

SPONSORED BY:

PART 1: MONDAY 9AM – 5PM  •  PART 2: TUESDAY 8AM – 12PM 

Immediately preceding the Town Hall

 HACCP Certification Training  •  PARTS 1 – 3

 ServSafe® Training and Certification  •  PARTS 1 – 2

 
Gary Ades, Ph.D. 
President 
G&L Consulting Group, LLC

Dr. Ata (Al) Baroudi 
VP QA & Food Safety 
The Cheesecake Factory 
Incorporated

Jason Bashura, MPH, RS 
General Health Scientist  
FDA Food Defense  
Oversight Team 

Scott Brooks, DVM 
Director of Global  
Quality Assurance  
YUM! Brands

Will Daniels 
Sr. Vice President, Operations 
and Organic Integrity 
Earthbound Farm

 Jay Ellingson, Ph.D. 
Corporate Director  
Food Safety and Quality 
Assurance, Kwik Trip

Oscar Garrison 
Division Director,  
Consumer Protection  
Georgia Department of 
Agriculture

Peter Good 
Owner  
Peter Good Seminars

Craig Henry, Ph.D. 
ERS Director, Business Risk 
Deloitte & Touche LLP

John Marcy, Ph.D. 
Professor and Poultry  
Processing Specialist  
University of Arkansas

Gina Nicholson, RS 
Subject Matter Expert, 
Food Safety and Quality Manager 
The Kroger Co.

Thomas Packer 
Partner 
Gordon & Rees LLP

John Spink, Ph.D. 
Assistant Professor & Associate 
Director, Anti-Counterfeit and  
Product Protection Program  
Michigan State University

Brian Turner 
Senior Manager 
Food Safety Information Services  
Sodexo

Sharon Wood 
Director Quality Assurance,  
Food Safety 
H-E-B

MEET OUR EXECUTIVE EDUCATIONAL ADVISORY COMMITTEE 
These progressive and insightful thinkers have aided in creating our unequalled educational program.

http://foodsafetysummit.com


2013 Food Safety Summit

WORKSHOP   1  •  8:00AM – 12:00PM

BREAK OUT STATIONS
A Beginner’s Guide to Finance 101  
Learn how to read a profit / loss statement, key business / accounting terminology, basics of  
building a budget, approach to projecting costs and finance basics. Skills shared to be used  
when speaking to the CFO. 

Lights, Camera, Action! 
Understand the key elements to writing an effective elevator speech. Are you ready for that unexpected 
elevator ride with the CEO? Participate in preparation of an elevator speech. Live video recordings will 
be performed as an exercise.

Death by PowerPoint  
The dos and don’ts of presenting to upper leadership will be discussed to include when it’s best to use  
PowerPoint presentations. Alternative approaches to presenting data and information will also be shared.

Metrics, Measurements and Messaging  
Data on Food Safety Metrics is so important when setting goals, assessing compliance and 
communicating success. Attendees will learn some creative ways to link food safety to business  
metrics as well as useful indicators such as shrink, energy, labor and more.

 

Tools for the Food Safety Professional: Business  
Acumen, Executive Speak, Communication and 
Leadership Style 
This session will focus on the tools that will assist the food safety professional and 
scientific expert improve their business acumen to better assist them in the board room 
or other business meetings where food safety needs to be communicated.  A unique 
approach to the workshop will include 4 stations around the room and a common 
‘theater in the round’ home station in the center of the room. An overarching goal will be 
to provide leadership information or “nuggets” during the workshop.  

Food Defense Plan Builder Application:  
Let The Tool Work For You! 
The FDA has recently completed the Food Defense Plan Builder Tool – designed 
to provide the industry stakeholders with a ‘build-it-yourself’ Food Defense plan, 
complete with vulnerability assessment procedures, potential mitigation strategy 
identification and response planning. A food defense plan is a written document 
that records the practices implemented to control/minimize the risk of an intentional 
contamination incident. Having a food defense plan can reduce the overall 
vulnerability of the facility’s food operation, and therefore the nation’s food supply, 
from intentional contamination. 

  SESSION OBJECTIVES

 n	 	Share	tools	and	resources	available	to	industry	for	developing	and	implementing	 
food defense, including the new Food Defense Plan Builder Tool. (Guenther)

 n	 	Illustration	of	Vulnerability	Assessment	outcomes,	findings	and	related	mitigation	
strategies improvements. (Woody) 

 n	 	Attendees	participate	in	a	series	of	mini-exercises,	affording	them	the	opportunity	 
to build a food defense plan. (Mitenius) 

 WORKSHOPS  •  TUESDAY, APRIL 30  

SPEAKERS  

Jason Bashura, MPH, RS 
General Health Scientist  
FDA Food Defense Oversight Team

Julia Guenther 
Policy Analyst, Office of Food Defense, 
Communication, and Emergency Response 
CFSAN, FDA 

Jon Woody  
Senior Policy Analyst for the  
Food Defense Office 
CFSAN

Ned Mitenius  
Founder & Sr. Consultant 
Periscope Consulting

SPEAKERS  

Gina Nicholson, RS 
Subject Matter Expert,  
Food Safety & Quality Manager 
The Kroger Co. 

Sharon Wood 
Director of Quality Assurance and Food Safety 
H-E-B 

Dan Fone 
Director of Business Development, Global Food 
NSF International  

Jorge Hernandez 
Senior VP Food Safety & Quality Assurance 
U.S. Foodservice 

Glenda Christy 
Sr. Mgr. Quality Assurance and Food Safety 
Giant Eagle, Inc. (invited)

Ann Marie McNamara 
Vice President of Food Safety 
Jack In The Box (invited)

WORKSHOP   2  •  8:00AM – 12:00PM

 

WELCOME RECEPTION  •  5:00PM – 7:00PM

Network with hundreds of food safety professionals while you enjoy food and drink in a 

relaxed and friendly environment. The Tuesday night Welcome Reception provides time 

for attendees to connect with peers and colleagues and set up appointments before the 

show begins.



Register by 4/9 and Save  •  www.FoodSafetySummit.com

CONFIRMED SPEAKERS  

Deborah Autor 
Deputy Commissioner for Global Regulatory 
Operations and Policy 
FDA 

John Bode, Esq. 
John Bode LLC

Joseph Corby 
Executive Director 
Association of Food and Drug Officials (AFDO)

Faye Feldstein 
DC Senior Advisor, FED TS&A FHC   
Deloitte & Consulting LLP

Craig Henry, Ph.D. 
ERS Director, Business Risk   
Deloitte and Touche LLP

Carlos Vazquez 
Minister of Ag 
Mexican Embassy

  SESSION OBJECTIVES

 n	 	Define	what	the	White	House	administration	will	do	to	enhance	food	safety	 
in	2013	and	beyond.		Will	FSMA	be	fully	implemented	and	if	so	when?

 n  Gain a clear understanding of how US trading partners are changing their food 
safety	policies	and	regulations	in	light	of	FSMA.

 n  Learn how leading food producers from the US and Canada have enhanced their 
food	safety	programs	as	a	result	of	changing	federal	policies	and	regulations.

 WORKSHOPS  •  TUESDAY, APRIL 30  

 

Industry, Local and State Food and Drug Officials – 
How They Can Effectively Work Together 
This session will be broken up into different segments including surveillance, 
regulation, and inspection and will include a discussion on the alliances 
developed as part of FSMA rules. This session will provide an update on alliances 
as part of FSMA and how federal, state, and local officials and industry can work 
together during a natural disaster. 

  SESSION OBJECTIVES

 n  Need for open honest discussion with regulators. What resources are available, 
how can they help.

 n	 	Educating	internal	people	to	meet	with	regulators	before	they	have	a	problem	
within a region or locale 

 n	 	Identify	there	is	a	process	to	go	through	to	file	a	grievance	an	inspector	has	filed	 
and how to work it out. Get basic understanding that it varies county to county, 
state	to	state,	but	know	the	process	exists.

SPONSORED BY:

2013 Impact of the US Food Safety Modernization 
Act (FSMA) on International Regulatory Policies 
and Trade

SPEAKER  

Oscar Garrison 
Division Director, Consumer Protection 
Georgia Department of Agriculture

WORKSHOP   3  •  8:00AM – 12:00PM

1:00PM – 5:00PMWORKSHOP 4

In light of the economic instability in the US, the estimated $3 billion 
required to properly implement the Food Safety Modernization Act (FSMA) 
is again at stake.  Congress mandated that FDA publish a number of 
proposed rules no later than 9 months after the date of enactment of the 
FSMA and a final rule no later than 9 months after the close of the comment 
period for the proposed rule. For various reasons the numerous proposed 
rules were delayed beyond the required publication date.  

The vast majority of the food supply chain, including US trading partners 
are uncertain about what in the new regulations addressing preventative 
controls, performance standards, traceability requirements and user fees 
to name a few will require. Therefore what impact will US food safety 
policy as a result of FSMA have on international trading partner’s food 
safety regulations and/or policies? What will be the impact on supply chain 
logistics and in the marketplace?

INVITED SPEAKERS  

Congressman John Dingell 

Cameron Prince 
Canadian Food Inspection Agency

Paul Weisenfeld 
Assistant to the Administrator,  
Bureau for Food Security 
US Agency International Development

http://foodsafetysummit.com
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  SESSION OBJECTIVES

 n  Improve your understanding of the challenges related to global supply chain 
traceability	through	a	mock	table	top	traceability	exercise

 n	 	Understand	the	need	for	traceback	requirements	in	supplier	verification	policies

  SESSION OBJECTIVES

 n	 	Learn	how	to	effectively	manage	and	respond	to	food	safety	issues	in	 
social media forums

 n	 	Explore	how	social	media	can	be	used	to	develop	and	support	company	food	
safety messages

  n	 	Provide	a	forum	to	ask	questions	and	share	experiences

  SESSION OBJECTIVES

 n	 	Have	a	better	understanding	of	what	makes	human	norovirus	the	‘perfect’	
pathogen	based	on	virus	structure,	function,	and	basic	characteristics	of 
norovirus	infections.

 n	 	Be	able	to	identify	the	elements	that	contribute	to	a	norovirus	infection	in	retail	
food	establishments,	and	how	operators	can	specifically	use	routine	cleaning,	
health	policy,	and	quick	action	procedures	and	tools	to	mitigate	these	risks.

  n	 	Be	able	to	identify	effective	strategies	for	educating	and	training	their	workforce	
about	the	control	of	noroviruses	and	identify	the	gaps	in	knowledge	of	food	
safety/public health professionals .

Traceability – How to Do It Effectively 
This session will be a hands-on interactive class where the attendees will be given 
a food safety problem and then work backwards to trace the origin.  A lot of us are 
good at doing recalls and have a procedure but don’t fully understand why it takes 
FDA so long to determine source.  How do we narrow down the source of the recall 
and remove the recall company from media quickly to resolve the problem?  To fully 
understand what’s involved, attendees will be given a problem and be tasked to 
work through the paperwork (invoices and supply chain).  

S E S S I O N  2   8 : 0 0 A M  –  9 : 1 5 A M

The Impact of Social Media on Food Safety 
In the age of Twitter, Facebook, LinkedIn, and even Dr. Oz, food companies can be 
challenged by food safety topics that are shared rapidly and broadly. Social media 
is sometimes a means to spread false or negative information about food safety 
and quality, whether specific to a company or to types of food products.  Leading 
companies proactively monitor social media and have plans to react quickly to get 
the facts straight.  This session is designed to provide insights from experienced 
industry and social media professionals on how they manage and respond to food 
safety issues and make use of the forums for positive company messages.  

S E S S I O N  3   8 : 0 0 A M  –  9 : 1 5 A M

Understanding and Controlling Norovirus 
Understanding the organism, prevention and what we all need  
to know to reduce illness 

CDC estimates that 50% or more of foodborne illness is being caused by 
norovirus. Dr. Kristen Gibson will help you understand the organism and the 
disease. Dr. Hal King will explain policies and procedures for preventing ill 
associates from spreading the virus as well as handling possible viral exposures 
caused by customers who become ill in-house. Dr. Angela Fraser will explain the 
results of a national survey funded by the research consortium, NoroCore, that 
asks retail food and foodservice educators and regulators what they know about 
norovirus and what they need to teach people.  

 Sessions  •  WednESDAY, May 1 

SPEAKERS  

Faye Feldstein 
DC Senior Advisor, FED TS&A FHC  
Deloitte Consulting LLP

Jennifer McEntire, Ph.D. 
Senior Director 
Leavitt Partners Global Food Safety Solutions 

SESSION   1  •  8:00AM – 9:15AM

SPEAKERS 

Scott Brooks, DVM 
Director, Global Quality Assurance 
YUM! Brands 

Daniel Webber 
Vice President of Digital Public Affairs 
Edelman

Anthony (Tony) Flood 
Director of Food Safety & Defense 
Communications 
International Food Information Council (IFIC)

Jeanne Jones 
Director of Consumer Affairs 
ConAgra Foods

SESSION   2  •  8:00AM – 9:15AM

SPEAKERS  

Kristen Gibson, Ph.D. 
Assistant Professor, Dept. of Food Science 
University of Arkansas 

Hal King, Ph.D. 
Director, Food and Product Safety  
Chick-Fil-A

Angela Fraser, Ph.D. 
Associate Professor, Dept. Food, Nutrition  
and Packaging Sciences 
Clemson University

John Marcy, Ph.D. 
Professor and Poultry Processing Specialist 
University of Arkansas

SESSION   3  •  8:00AM – 9:15AM

LIVE WEBINAR AVAILABLE!
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  SESSION OBJECTIVES

 n	 	Recognize	the	complexity	of	the	allergen	management	issues	in	various	
industry segments

 n	 Identify	the	obstacles	to	allergen	management	and	control	and	mitigation	strategies
   n	 	List	key	information/	criteria	that	will	help	you	monitor	and	evaluate	your	own	

allergen	management	systems	and	options

  SESSION OBJECTIVES

 n	 	Appreciate	the	‘behind	the	scenes’	work	that	goes	in	to	large	scale	event	food	
defense planning

 n  Learn about the various tools and resources that are available and  how to 
incorporate	them	into	a	Food	Defense	training	and	education	program.

  SESSION OBJECTIVES

 n	 	Hear	from	different	PFP	Workgroups	(WGs)	that	have	joint	federal,	state/local	
leadership	on	variety	of	important	projects.	

 n	 	Find	out	the	status	of	current	ongoing	activities	including	efforts	to	standardize	
training	and	expertise	levels	of	inspectors	and	the	effort	to	develop	national	
standards for federal, state, and local laboratories. 

   n	 	Learn	about	these	national	standards,	including	laboratory	accreditation,	
which	will	increase	the	efficiency	of	the	laboratories	in	responding	to	
outbreaks	and	facilitate	the	rapid	acceptance	of	lab	analytical	data	for	
regulatory	actions.

Solutions for Allergen Control 

Food allergies are a continuing public health and regulatory concern. Managing the 
food allergen risk in a processing and retail/foodservice facility can be complicated 
by many factors. The speakers in this session will discuss a Nationwide Survey of 
Allergen Control Practices across the Food Industry; Strategies for Allergen Control: 
An Industry Perspective; and Allergen Controls and Allergen Recalls – A View from 
the FDA.

Large Venue / Event Food Defense Efforts: The 
Industry, Government and Consumer Interface

Large scale events – from sporting events, to concerts, to political conventions, 
etc - pose food safety and food defense challenges for the planners / hosts of these 
events. Special training, outreach and coordination often begins in excess of a 
year before the event transpires.  This session will describe the unique planning 
challenges that these types of events present and illustrate creative approaches to 
addressing identified gaps in food defense awareness. 

Understanding the Regulatory Community  
and the Partnership for Food Protection
In 2008 the Partnership for Food Protection (PFP) was established by the FDA. 
The purpose of the PFP is to bring federal, state, local, territorial and tribal 
representatives with expertise in food, feed, epidemiology, laboratory, animal 
health, environment and public health together to develop an Integrated Food 
Safety System (IFSS). The ultimate goal of the PFP is to create an integrated food 
safety system. The importance of the work is underscored by the passage of the 
Food Safety Modernization Act of 2011, which codifies an expectation for an IFSS.  

 Sessions  •  WednESDAY, May 1 

SPONSORED BY:

SPEAKERS  

Faye Feldstein 
DC Senior Advisor | FED TS&A FHC 
Deloitte Consulting LLP

Steven M. Gendel, Ph.D.   
Food Allergen Coordinator 
FDA Center for Food Safety  
and Applied Nutrition

SESSION   4  •  2:30 PM – 3:45 PM

SPEAKERS  

Jason Bashura MPH, RS 
General Health Scientist  
FDA Food Defense Oversight Team

Linda Doherty 
President 
New Jersey Food Council

Rich Ritota  
Manager of Food and Drug Safety Program   
NJ Dept of Public Health (invited)

SESSION   5  •  2:30 PM – 3:45 PM

INVITED SPEAKERS 

Brian Collins MS, REHS, DAAS 
President 
National Environmental Health Association

Dr. Jeff Farrar 
The FDA’s associate commissioner for food protection  

Pat Kennelly  
Chief, Food Safety Section   
State of California

Bob Waltz 
Board Member  
Association of American Feed Control Officials, Inc.

Oscar Garrison  
Division Director, Consumer Protection   
Georgia Department of Agriculture

SESSION   6  •  2:30 PM – 3:45 PM

SPONSORED BY:

LIVE WEBINAR AVAILABLE!

http://foodsafetysummit.com


2013 Food Safety Summit

  SESSION OBJECTIVES

 n  Understand the latest thinking applied to equipment and facility design 
necessary	to	support	an	effective	sanitation	program.

 n	 	Get	refreshed	on	basic	knowledge	for	selecting	and	applying	cleaning	and	sanitizing	
chemicals	while	protecting	the	sanitation	worker.

   n	 	Learn	from	experts	in	the	industry	about	the	latest	research	as	it	relates	to	
cleaning	and	sanitizing.

Back to the Basics:  Proper Use of  
Pre-Requisite Programs 

Starting the production day with clean equipment and facilities remains the 
cornerstone of producing safe, high-quality foods. Pests must also be controlled in 
and around food plants.  Attendees will be reminded of the important of verifying 
the effectiveness of pest control and sanitation program and the techniques, records 
and corrective actions expected by customers.  

  SESSION OBJECTIVES

 n	 	Learn	from	experienced	professionals	in	the	food,	legal	and	insurance	industries
 n	 	Participate	in	an	interactive	setting	on	how	best	to	prepare	for,	respond	to	and	

resolve food liability issues
   n  Take away a new understanding of how to form and work with a food liability team

Smoking Guns – Effective Food Liability Programs  

This session will provide valuable lessons and tools on how to develop an effective 
food liability program at your company. You will hear how to protect yourself 
through supplier/customer contracts and insurance, how to develop an effective 
customer response team, and how to guard against exposure to legal liability as 
a result of contaminants and pathogens. The session also will deal with how to 
determine the cause of an outbreak, deal with recalls and protect your customers. 
Lastly, you will hear how to get a handle on financial liability, preserve the 
reputation of your brand and company, and at the same time deal with the media, 
investigations, claims and lawsuits.

  SESSION OBJECTIVES

 n	 	Provide	a	forum	to	ask	questions	and	share	experiences	to	learn	how	Food	Safety	
Professionals make decisions

 n	 Explore	how	risk	analysis	can	be	used	to	develop	and	support	Food	Safety	decisions
   n	 Learn	how	to	effectively	communicate	Food	Safety	decisions	and	recommendations	

How to Make a Risk Based Food Safety Decision 

Food Safety Professionals are constantly challenged on how to make the “right” 
Food Safety decision whether it is preventative in nature or responsive to a 
particular situation. This session is designed to provide insights from experienced 
Food Safety Professionals on how they make and communicate Food Safety 
decisions. They represent various food industry segments as well as the regulatory 
community. The format will allow for an extensive question and answer period.

 Sessions  •  WednESDAY, May 1 

SPONSORED BY:

SPEAKERS  

Jay Ellingson, Ph.D.   
Corporate Director Food Safety and Quality Assurance 
Kwik Trip 

Ernie McCollough, Ph.D.   
President 
Shamrock Services

SESSION   7  •  4:00PM – 5:15PM

SPEAKERS  

Tom Packer 
Partner  
Gordon & Rees LLP  

Bernie Steves   
Managing Director, Crisis Management 
Aon Risk Services Central, Inc. 

SESSION   8  •  4:00PM – 5:15PM

SPEAKERS  

Sherri Dennis, Ph.D. 
Director of Risk Analysis Staff 
FDA

Barry Hooberman, Ph.D.   
Regular Policy Analysis 
FDA

Scott Brooks, DVM 
Director, Global Quality Assurance 
YUM! Brands  

Dr. Ata (Al) Baroudi   
VP QA & Food Safety 
The Cheesecake Factory Incorporated  

Gary Ades, Ph.D.  
President 
G&L Consulting Group, LLC

SESSION   9  •  4:00PM – 5:15PM

LIVE WEBINAR AVAILABLE!



Register by 4/9 and Save  •  www.FoodSafetySummit.com

  SESSION OBJECTIVES

 n	 Learn	how	crops	are	grown	without	visiting	the	farm
 n	 Understand	the	challenges	specific	crops	have	with	respect	to	quality	and	safety
   n	 Ask	the	experts	in	each	crop	specific	questions	you	may	have	regarding	their	crops

  SESSION OBJECTIVES

 n	 	The	presenters	will	talk	about	specific	behavior	modification	methods	for	senior	
level	management	to	the	front	line	workers	and	provide	tips	on	developing	and	
evaluating	training	programs	to	change	and	sustain	the	behavior.  

 n	 	Dan	Fone	from	the	NSF	will	talk	about	“Behavioral	Based	Food	Safety	Forecasting	 
& Mitigating	Human	Risk”.	

  SESSION OBJECTIVES

 n	 	Understand	the	current	Food	Fraud	trends	and	research	activities  
 n	 	Learn	the	current	direction	of	the	FDA	Working	Group	on	Economically	 

Motivated	Adulteration 
   n	 	Gain	insight	on	industry	initiatives	by	the	likes	of	the	Global	Food	Safety	Initiative,	

the	International	Standards	Organization,	U.S.	Pharmacopeia/	Food	Chemicals	
Codex,	and	the	Grocery	Manufacturer’s	Association

Go Onto the Farm: Review the Journey of  
an Agriculture Product through Distribution 

If you don’t live in California, Florida or a handful of other states, it’s likely that you 
have not seen produce grown or processed. In this session, the attendees will learn 
from industry experts about how specific crops are grown and handled before 
they hit the marketplace. Three unique crops will be discussed in detail as to how 
the produce is cultivated, harvested and handled to ensure the best quality and 
safest supply. Crops that will be discussed will be carrots, spinach and cantaloupe. 
(products are subject to change) 

Creating A Strong Commitment To Food Safety   

This session will focus on behavior modification, training, motivating the front 
lines and handling cultural issues for all levels in the organization.   Everyone from 
front line workers to middle managers and executive leaders need to engage in 
order to most effectively commit to a strong food safety program.  Speakers will 
specifically address food safety behavior baseline observations and behavior 
change development.

Food Fraud/Economically Motivated Adulteration   

Activities are accelerating in the area of Food Fraud or Economically Motivated 
Adulteration. Beyond the regulatory drivers businesses more clearly understand 
their current vulnerabilities and they are starting to take strategic steps to 
prevention. A broad range of global standards and certification bodies are 
solidifying work in product fraud that will impact the food industry.

 Sessions  •  ThurSDAY, May 2 

SPEAKERS  

Will Daniels 
Sr. Vice President, Operations and Organic Integrity 
Earthbound Farm

Jim Robbins   
Vice President Technical Services 
Bolthouse Farms

Michael Scanlan   
Owner 
Scanlan Family Farms

SESSION   10  •  8:00AM – 9:15AM

SPEAKERS  

Dr. Ata (Al) Baroudi   
VP QA & Food Safety 
The Cheesecake Factory Incorporated  

Gina Nicholson, RS   
Subject Matter Expert, Food Safety & Quality Manager 
The Kroger Co.

Ned Morse   
Partner and Managing Director 
Boston Consulting Group 

Melissa Kruse   
Behavior Engineer

Dan Fone   
Director of Business Development, Global Food 
NSF International

SESSION   11  •  8:00AM – 9:15AM

SPEAKERS  

John Spink, Ph.D.   
Assistant Professor & Associate Director,  
Anti-Counterfeit and Product Protection Program 
Michigan State University 

Jason Bashura, MPH, RS 
General Health Scientist 
FDA Food Defense Oversight Team

Neil Stiber   
Supervisory Operations RESE 
FDA  

Warren Stone  
Senior Director of Science Policy 
GMA  (Invited)

Petra Wissenburg 
Program Director, Danone, Chair of 
GFSI Food Fraud Think Tank (Invited)

SESSION   12  •  8:00AM – 9:15AM

LIVE WEBINAR AVAILABLE!

http://foodsafetysummit.com


2013 Food Safety Summit

  SESSION OBJECTIVES

 n	 Learn	how	companies	practically	manage	listeria	risk
 n	 	Learn	from	the	government	on	why	the	regulations	are	the	way	they	are	and	how	

companies	manage	the	conflicting	regs	between	countries
   n	 Learn	how	to	effectively	manage	a	zone	sampling	program

  SESSION OBJECTIVES

 n	 	This	session	will	discuss	practical	approaches	and	tools	for	implementing	and	
executing	these	new	requirements.	

 n	 	Experts	will	share	experiences	and	insights	into	program	elements	and	tools	used	for	
success.

Listeria: A Practical Look Into the Produce  
Supply Chain Continuum (Part 1) 

Listeria has blanketed the news relating to fresh produce and its presence. Clearly 
there needs to be more attention paid to this organism and how we control it. This will 
be a two part series discussion. The first session will take you from grower/shipper to 
distributor and finally the retailer; covering their specific areas, the influence they have 
on controlling the hazard and practical steps the attendees can take back to their own 
facility to mitigate listeria risk.

FSMA and Supplier Verification:  
Practical Approaches to Implementation

The new requirements for foreign supplier verification in the Food Safety Modernization 
Act (FSMA) are challenging.  These requirements will affect all sectors of the food chain 
and businesses sourcing nationally and internationally.  For most, this will be a huge 
undertaking which will require resources and novel approaches to verification. 

 Sessions  •  ThurSDAY, May 2 

  SESSION OBJECTIVES

 n Learn more about GFSI from its leaders
 n	 	Hear	from	Food	Companies	who	have	used	these	programs
   n	 	Ask	questions	and	get	answers	about	the	value,	usefulness	and	future	of	these	

auditing	programs.	

The GFSI Audit - Its Future, Its Acceptance  
& Its Implementation

GFSI approved auditing programs continue to grow throughout the Food Supply Chain 
and are a valuable part of a comprehensive Food Safety Program. Learn more about the 
Global Food Safety Initiative and its future from the organization’s chairperson; and how 
it is used in the supplier selection process; and how it’s implemented at the plant level. 

SPONSORED BY:

SPONSORED BY:

SPEAKER  

Will Daniels 
Sr. Vice President, Operations and Organic Integrity 
Earthbound Farm

SESSION   13  •  2:30PM – 3:45PM

SPEAKERS  

Gary Ades, Ph.D. 
President 
G&L Consulting Group, LLC

Yves Rey 
Chairperson 
GFSI and Danone

R. Craig Wilson 
VP, GMM Food Safety and Quality Assurance 
Costco Wholesale

Martha Hudak-Roos 
Director of Quality 
Nellson Nutraceutical

SESSION   14  •  2:30PM – 3:45PM

SPEAKERS  

Jody Hall 
Director of Procurement 
H-E-B

Martin Hahn 
Partner 
Hogan Lovell’s

Benjamin England  
Founder & CEO 
FDA Imports.com (author of The Ticking Time Bomb) 

Margaret Eckert  
President 
Eurofoods Regulatory Advisors, LLC

SESSION   15  •  2:30PM – 3:45PM

LIVE WEBINAR AVAILABLE!



Register by 4/9 and Save  •  www.FoodSafetySummit.com

  SESSION OBJECTIVES

 n	 Learn	how	companies	practically	manage	listeria	risk
 n	 	Learn	from	the	government	on	why	the	regulations	are	the	way	they	are	and	how	

companies	manage	the	conflicting	regs	between	countries
   n	 Learn	how	to	effectively	manage	a	zone	sampling	program

  SESSION OBJECTIVES

 n	 	To	provide	the	latest	science	for	companies	to	craft	the	best	handwashing	
programs for their business

 n	 	Allow	attendees	to	learn	discussion	points	to	approach	upper	management	for	
validating	and	creating	their	preferred	‘handwashing	culture.’		

   n	 Provide	example(s)	on	how	this	information	can	be	utilized	into	action.

  SESSION OBJECTIVES

 n	 	To	provide	a	historical	perspective	on	the	changes	in	the	meat	industry	since	
1993, when 99% of all food safety cases were related to e.coli; today it is nearly  
0%	which	is	clear	reflection	of	the	work	put	in	place	from	the	meat	industry.	

 n	 	Learn	about	new	“bugs”	that	are	trickier	to	determine	in	such	recent	cases	as	in	
cookie dough, mangos and cantaloupe.  

   n	 	There	is	still	more	to	do	–	the	industry	needs	to	be	more	proactive	to	deal	with	
pathogens	which	are	causing	outbreaks.		Mr.	Marler	will	provide	tips	on	creating	a	
food	safety	culture,	making	food	safety	a	part	of	the	decision	not	just	focusing	on	
shareholder concerns.

Listeria: Federal Challenges and a Deeper Dive 
Into Mitigating Strategies (Part 2) 

Listeria has blanketed the news relating to fresh produce and its presence. In the 
second session of the two part series, attendees will have the opportunity to hear from 
the federal government about the current regulation and how they conflict with other 
countries, how companies deal with that issue and an in depth discussion on zone 
sampling strategies. 

Combating Cross Contamination –  
With a Focus on Hands 

The association with food handlers and the transfer of foodborne illness has been an 
age old debate. One of the key challenges for food supply chain in combating this issue 
is the condition of the food handler’s hands! It’s essential to understand the science 
behind how hands contribute to the transfer of microorganisms and the effect of the 
handwashing process. 

Food Safety 20 Years After E.Coli 0157:H7 

On January 13, 1993, the Washington Department of Health (WDOH) was notified 
that a cluster of children suffering hemolytic uremic syndrome (HUS) secondary to E. 
coli infection was being treated in a Seattle-area hospital. The WDOH E. coli outbreak 
investigation led to the discovery that hamburger patties  were the source of the E. coli 
outbreak. Bill Marler will discuss how this case truly changed Food Safety and will look 
back over the past 2 decades in the industry. Bill will be introduced by Al Baroudi who 
was VP, Corporate QA and Food Safety at the California company during the outbreak.  

 Sessions  •  ThurSDAY, May 2 

SPEAKERS 

Will Daniels 
Sr. Vice President, Operations and Organic Integrity 
Earthbound Farm

Mickey Parish 
Senior Advisor, Office of Food Safety 
FDA

SESSION   16  •  4:00PM – 5:15PM

SPEAKERS  

Capitan Wendy Fanaselle 
Risk Assessment Project Manager 
FDA

Jim Mann 
Executive Director & CSO 
In focus Learning Systems  

Brian Turner 
Senior Manager Food Safety Information Services  
Sodexo

Chef Peter Fulgenzi 
The Atrio Restaurant’s

SESSION   17  •  4:00PM – 5:15PM

SPEAKERS  

Dr. Ata (Al) Baroudi   
VP QA & Food Safety 
The Cheesecake Factory Incorporated  

Bill Marler 
Food Poisoning Attorney 
Marler Clark, L.L.P., P.S.

Patti Waller 
Senior Epidemiologist  
Marler Clark, L.L.P., P.S. 

SESSION   18  •  4:00PM – 5:15PM

LIVE WEBINAR AVAILABLE!

http://foodsafetysummit.com


EXCLUSIVE EXHIBIT HALL HOURS
•   8 hours of uninterrupted Exhibit Hall time

•   No other education sessions or activity overlap  
with Exhibit Hall hours

NETWORKING OPPORTUNITIES
•   Network with leading food safety professionals directly 

responsible for safeguarding the global food supply

•   Connect with your colleagues over lunch on the Exhibit  
Hall floor both days

EXHIBITOR SHOWCASE THEATRES
•   Hear from Subject Matter Experts and learn about new  

and exciting technologies in food safety and security

•   Free to attend to all registered attendees

Antimicrobial
Auditing
Bacteriological Testing
Bird Control
Cleaning Supplies
Computer Software
Contract Laboratories
Conveyor Belting & Food Processing Equip.
Data Collection & Reporting
E.Coli Testing
Environmental Monitoring
Food Allergen Tests
Food Forensics
Food Rotation Systems & Labels
Food Safety Certification
Food Safety Test Kits
HACCP Consulting
Hygiene Monitoring
Identification Products
Information Management Systems
Irradiation
Laboratory, Outside Testing
Laboratory Information Mgmt Systems
Laboratory Instruments & Supplies
Listeria Testing
Lubricants, Food Grade
Maintenance Software
Metal Detectors/X-Ray Inspection Equip.
Pasteurization Systems
Pathogen Control & Detection
Pest Control
Plant Automation
Product Inspection Equipment
Product Retrieval
Quality Control Software (Spc)
Rapid Microbiological Testing
Regulatory Support
Salmonella Testing
Sanitation Supplies & Services
Shelf Life Extension
Specialized Ingredients
Swabs & Sampling
Temperature Measurement
Traceback Systems
Tracking Services/Software
Training
Transportation Security
…And More! 

Exhibit hall — where solutions are found

Exhibit Space and Sponsorship Opportunities Still Available! 
Contact Chuck Wilson at 630-962-0078 or wilsoncm@bnpmedia.com

10:30 AM – 11:00 AM  

11:00 AM – 11:30 AM  

11:30 AM – 12:00 PM  

1:00 PM – 1:30 PM  

1:30 PM – 2:00 PM

2:00 PM – 2:30 PM

WEDNESDAY, MAY 1

THURSDAY, MAY 2

10:30 AM – 11:00 AM

11:00 AM – 11:30 AM 

11:30 AM – 12:00 PM

mailto:wilsoncm@bnpmedia.com


registration

Group Discounts Available!  
Buy 2 Get 50% off all Additional Registrations
To qualify for the group rate:
•  All registrations must be made together with the same method of payment  
 (to do this, have 1 person register the entire group together)
•   All registrations must be for the same package-type  

*Excludes Pre-Conference Training Courses
•  50% off discount applies starting with the third attendee

Have Questions?
Please contact: Catrisha Fisher, 847-405-4124 or fisherc@bnpmedia.com 

HOW TO REGISTER
Visit www.FoodSafetySummit.com 

Register Online 
with credit card payment

Download the Registration Form 
and mail or fax with form of payment

Pre-Conference Certification Courses: 
Not included with Conference Packages above.

HACCP Certification and Training $850  
Includes: Welcome Reception, Wed/Th sessions, and Exhibit Hall access

ServSafe® Training and Certification $275  

REGISTER TODAY! www.FoodSafetySummit.com

Days Inn Inner Harbor 
From: $159  
100 Hopkins Place 
Distance: 0.5 miles 

Hampton Inn Downtown 
From: $159 
550 Washington Blvd. 
Distance: 1 block 

Hilton Baltimore 
From: $209 
401 West Pratt St. 
Distance: Adjacent

Holiday Inn Inner Harbor 
From: $179 
301 West Lombard St. 
Distance: 1 block

Hyatt Regency Baltimore 
From: $209 
300 Light Street 
Distance: 0.5 miles

Radisson Plaza Lord Baltimore 
From: $169  
20 West Baltimore St. 
Distance: 3 blocks

Sheraton Baltimore City Center 
From: $199 
101 West Fayette St. 
Distance: Adjacent

Sheraton Inner Harbor 
From: $229  
300 South Charlest St. 
Distance: Adjacent

HOTEL  
INFORMATION

Book Your Hotel Now  
to Secure the Best Rates!
Discounted room rates have been secured 
at the following hotels conveniently located 
near Baltimore Convention Center.

To book your hotel,  
visit our travel page at  

www.FoodSafetySummit.com  
or call 800-221-3531

Full Conference Packages: 
Includes: Keynote, Town Hall, Education sessions, Exhibit Hall access,  
Networking and meal functions. 

PACKAGE  TYPE NON-PROFIT FOR-PROFIT
 Before 4/9 After 4/9  Before 4/9 After 4/9

  $795 $875 $925 $1,025

  $395  $475  $625  $695

  $595  $675  $825  $895

1-Day Package

2-Day Package 
(Tues/Wed or Wed/Thurs)

3-Day Package

3-Day Package

Student Pricing: 
All Students are required to show valid proof of Student ID before obtaining 
their badge on-site. 

PACKAGE TYPE Before 4/9 After 4/9

 $249  $299

 $99  $99

 FREE  $49

 $149  $1992-Day Package 
(Tues/Wed or Wed/Thurs)

1-Day Package

Exhibit Hall Only 

Live Webinars:
For information on pricing and to register to attend visit  
www.FoodSafetySummit.com 

Exhibit Hall Only: 
Access only to Exhibit Hall during scheduled hours.   
*Excludes lunch served on Exhibit Hall

YOUR EMPLOYER TYPE Before 4/9 After 4/9

 FREE  $195

 $295  $295

Retailers, Academia, Government/
Military, Trade Associations and 
Foodservice companies

All Other Industry Suppliers 

Exhibit hall — where solutions are found

http://foodsafetysummit.com
http://foodsafetysummit.com
mailto:fisherc@bnpmedia.com
http://foodsafetysummit.com
http://foodsafetysummit.com


155 N. Pfingsten Rd., Suite 205
Deerfield, IL 60015

OWNED AND PRODUCED BY

Solutions for Today,
Planning for Tomorrow

®
APRIL 30 – MAY 2, 2013 
BALTIMORE CONVENTION CENTER, MD

www.FoodSafetySummit.com

EARLY-BIRD PRICING  
ENDS APRIL 9

http://foodsafetysummit.com
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