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Editor’s Letter

Taking Care of Your Customers: 
You Set the Priorities

Every person in the business world has a boss—hopefully a 
good one—but we all have one nonetheless. However, if we 

look beyond the daily interactions and accountability of our 
positions, we can see that our true boss is our customer(s). This 

is never truer than when we focus on food safety.
Consumers have faith that companies are 

providing them with safe, wholesome foods. 
We all have a responsibility to our customers 
not to fail in their trust. We often hear the 
overused adage that leadership starts at the top 
of an organization, and while it is absolutely 

true, leadership must be practiced at every level within an 
organization.
 When the senior leadership of a company sets strong 
standards for food safety, and those who actually manage and 
lead the operations at the plant level do not own and practice 
the same level of commitment as the CEO, then the safety 
of the products may be compromised. Every person who 
plays a role in the production of food must have the same 
drive and passion for ensuring that the foods for which they 
are responsible are safe. This corporate commitment must be 
practiced and reinforced at all levels every day.
 Leadership in food safety is not a remote ideal; we manage 
other matters like worker safety (OSHA compliance), yields, 
costs and productivity successfully. We simply must bring food 
safety to at least the same level of importance within the entire 
organization as these other metrics. If you have ever attended 
one of the presentations on food safety leadership given by 
David Theno, Ph.D., the CEO of Gray Dog Partners, then you 
will have heard his mantra: “Food safety is the one controllable 
part of your operation that you bet your business on every day. 
And it really is that simple. The other metrics we pay so much 
attention to every day will cost us money if we fail, but no child 
becomes ill or dies because of something we did or did not do 
properly.”
 It is time to ask yourself what kind of a food safety leader are 
you in your organization, and are those you lead exercising the 
same commitment to producing safe products? If the answer to 
either of these questions amounts to anything less than being 
passionate about food safety, then as David Theno states in his 
talks, you are in the wrong position and the wrong business.

Best Regards,

Barbara VanRenterghem, Ph.D.
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Will Daniels and Gary Ades, Ph.D., Join FSM Board
 Will Daniels, the senior vice president of operations and organic integrity 
for Earthbound Farm, has agreed to serve on the Editorial Advisory Board 
of Food Safety Magazine. Since 1999, he has helped the company grow 
from a small, regional salad producer to the nation’s largest grower, packer 
and shipper of organic produce. Daniels is responsible for operations 
(manufacturing, distribution, facilities), food safety, food quality and the 
company’s organic integrity program. As the leader of Earthbound Farm’s 
industry-leading food safety program, he is a sought-after speaker and has 
addressed key issues in food safety in the produce industry at meetings of 
the National Academy of Sciences, the National Restaurant Association, the Institute of Food 
Technologists and the International Association for Food Protection. He was also the featured 
keynote at this year’s Food Safety Summit in Baltimore.

Gary Ades, Ph.D., is president of G&L Consulting Group LLC. He is an 
experienced food professional, having worked in the technical, manufac-
turing and marketing areas of the food and foodservice industry. He pro-
vides food safety, quality assurance, crisis planning and strategic planning 
assistance to his clients. Prior to his current position, he held senior level 
positions with Walmart, Foster Farms and Tasty Baking Company as well 
as with Arthur D. Little (ADL) and Technomic. He has also been a principal 
with Marketing Spectrum and Technical Food Information Spectrum. Ades 
is a member of numerous organizations and serves or has served on nu-

merous advisory committees. He has served for 6 years as secretariat for Safe Supply of Af-
fordable Foods Everywhere, an international not-for-profit organization. He received his B.Sc. 
and M.Sc. degrees in food science from Penn State and his Ph.D. degree in food science and 
technology from Virginia Tech.

News Bites

FSIS Updates 
Directive on 
Ingredients for 
Use in Meat, 
Poultry and Egg 
Production
 The U.S. Department of 
Agriculture Food Safety and 
Inspection Service (FSIS) has 
updated a directive to provide 
inspection program personnel  
with an up-to-date list of sub-
stances that may be used in 
the production of meat, poul-
try and egg products. FSIS 
will continue to update this 

directive by issu-
ing quarterly 
revisions 
rather than 

amendments.
FSIS is amend-

ing the federal meat 
and poultry products inspec-
tion regulations to remove 
sodium benzoate, sodium 
propionate and benzoic acid 
from the list of substances 
prohibited for use in meat or 
poultry products, effective 
May 6, 2013. The U.S. Food 
and Drug Administration will 
continue to approve new uses 
of these substances in meat 
or poultry products for safety, 
while FSIS will approve them 
for suitability.
 For more informa-
tion, please visit www.fsis.
usda.gov/OPPDE/rdad/
FSISDirectives/7120.1.pdf.

NSF International Recognizes 2013 Food Safety 
Leadership Award Winners
 NSF International recently announced the winners of the 2013 NSF Food Safety Leadership 
Awards. This year, three winners were recognized for their outstanding leadership:
•	 2013	NSF	Food	Safety	Leadership	

Award for Research Advances: Michigan 
Turkey Producers Co-Op Inc.;

•	 2013	NSF	Food	Safety	Leadership	
Award for Training: Debby L. Newslow, 
President, D.L. Newslow & Associates 
Inc.;

•	 2013	NSF	Food	Safety	Leadership	
Trendsetter Award: Bobby Krishna, Prin-
cipal Food Studies Officer, Food Con-
trol Department–Dubai Municipality.

NCB-Prepared Seeks Food Industry Involvement
 The National Collaborative for Bio-Preparedness (NCB-Prepared) has developed capabilities for early detection of health 
threats to the U.S., initially for infectious disease, and wants to broaden its scope to include the food supply to provide ac-
tionable information to the industry weeks before an outbreak is detected and confirmed by traditional means. Using “big 
data” and advanced analytics, NCB-Prepared will provide early warnings and enable earlier responses. These earlier respons-
es should significantly decrease foodborne-related illnesses and mitigate costs while protecting brand equities. 
 NCB-Prepared is a federally funded research and development effort. To further understand information needs and cus-
tomize product development and delivery, the collaborative seeks technical and business contacts with food producers, pro-
cessors and retailers. Please contact David Potenziani (david.potenziani@outlook.com) for more information.

Ades

Daniels

Left to right: NSF’s Gina Nicholson, Jason Hofman 
(Turkey Co-Op), Newslow, Krishna
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Larry Keener Elected as IFT Fellow
 The Institute of Food Technologists (IFT) has announced its 2013 Fel-
lows. This is a unique professional distinction given to individuals with 
outstanding and extraordinary qualifications and experience for their 
contributions to the food science and technology field. Larry Keener, 
president and chief executive of International Product Safety Consultants 
Inc., was nominated for outstanding leadership and improving food 
safety worldwide through numerous technical and business contribu-
tions for more than 35 years. Larry is recognized globally as an expert in food safety, 
particularly as an authority in the area of process validation. He has extensive expertise 
in development and implementation of novel and nonthermal processing technologies. 
He has published and presented more than 75 papers internationally. He is also the vice 
president and co-chair of the Global Harmonization Initiative. He has served multiple 
elected positions in the Nonthermal Processing Division for IFT and is on the Editorial 
Advisory Board of Food Safety Magazine.

Steve Taylor, Ph.D., 
Receives Food Safety 
Magazine 
Distinguished 
Service Award

 At the 2013 an-
nual meeting of the 
Institute of Food 
Technologists (IFT) 
to be held July 13–16 
in Chicago, Steve 
Taylor, Ph.D., will be 

presented with the Food Safety Maga-
zine Distinguished Service Award at 
the joint social of the Nonthermal 
Processing and Food Engineering 
divisions of IFT.
 Dr. Taylor is professor in the 
department of food science & tech-
nology and co-director of the Food 
Allergy Research and Resource Pro-
gram (FARRP), a successful industry-
funded consortium at the University 
of Nebraska. He maintains active 
research on food allergies, including 
development and improvement of 
detection methods, assessment of 
effects of processing and threshold 
doses and risk assessment. He also 
maintains an active food industry 
outreach program in the area of food 
allergies, including confidential test-
ing services and workshops, training 
and webinars. 
 The Food Safety Magazine Dis-
tinguished Service Award honors 
individuals who best exemplify the 
characteristics of the dedicated food 
safety professional. The honored are 
recognized by members of the pro-
fession for their collective works in 
promoting and advancing science-
based solutions for food safety 
issues.
 Past recipients of the award 
include Allen Katsuyama, Larry 
Beuchat, Ph.D., Keith Ito, William 
Sperber, Ph.D., Robert L. Buchanan, 
Ph.D., Bruce Tompkin, Ph.D., John 
N. Butts, Ph.D., Don L. Zink, Ph.D., 
David Theno, Ph.D., Barbara Mas-
ters, D.V.M. and Huub Lelieveld.

Jim Gorny, Ph.D., has recently joined the 
Produce Marketing Association as vice 
president of food safety and 
technology.
 Larry Cohen has recently been named 
senior manager for supplier food safety 
and quality, fresh produce, at US Foods. 
 Oscar Garrison has been named direc-
tor of food safety for the United Egg 
Producers.
 Crispin Philpott has joined QC Labora-
tories as director of business development 
& sales–life sciences division.
 John MacDonald has re-
tired as group manager of the 
organic laboratory at Nestle 
Purina PetCare of Nestle Pu-
rina Analytical Laboratories. 
During his 39-year career, he 
was recognized as an industry leader in 
the areas of applying chromatography, 
spectrometry and spectroscopy to the de-
termination of nutrients and contaminants 
in foods, feeds and ingredients.
 Betco® Corporation is pleased to wel-
come Andy Gail as associate product 
manager–disinfectants and Rick Lehman 
as a corporate account manager.
 DeltaTRAK® has announced the ap-
pointment of Peter Norton as director of 
business development.

Freshway Foods has an-
nounced that Janet Eastman 
has been named director of 
marketing.

Tom McGough, who joined 
ConAgra Foods in 2007 and 

became president of grocery products in 
2012, has been named president of con-
sumer foods.

Lab M has expanded its UK 
sales team with the 
addition of Sue Ma-
cauley-Patrick and 
David Matthews 
as key account      
managers.

  The British Retail Consortium’s 
(BRC) commercial arm has appointed a 
new chief executive. Mark Proctor will 
join the organization as CEO, BRC Trading.
 The Food Marketing Institute has 
named its 2013 board: vice chairman 
Rob Bartels, president and CEO, Martin’s 
Supermarkets Inc., public affairs; Henry 
Johnson, president, W. Lee Flowers & Co. 
Inc., finance; Tres Lund, chairman and 
CEO, Lund Food Holdings Inc., member 
services; Scott Schnuck, chairman and 
CEO, Schnuck Markets Inc., industry rela-
tions and Steven Smith, president and 
CEO, K-VA-T Food Stores Inc., past chair.
 The Subway® restaurant 
chain has announced that 
Suzanne Greco, vice president 
of research and development, 

is now also vice 
president of opera-
tions, while veteran food safety 
specialist Wendy Maduff has 
joined the team as the brand’s 
director of global product 

safety.
 Wei Tang, Ph.D., has joined Novel 
Ingredient Services as director, technical 
services. 

People & Places

MacDonald

Macauley-
Patrick

Eastman

Matthews

Greco

Maduff
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MICROBIAL TESTING

Comparison of Microbiology 
Testing Practices 

A look at food plants in North 
America, Europe and Asia

Microbiology testing practices at food 
plants around the world vary extensively. 
As a result, food safety officers need to 
understand those variations and establish 
expectations and practices with their sup-

pliers to mitigate variations and ensure safe and whole-
some products that meet label claims. 
 Microbiology testing in food plants around the world 
varies by organism, food segment (protein, dairy, fruit/
vegetable, processed food) and geographic region. This 
article will examine variations in global testing practices 
in more detail, including a review of where samples are 
collected and the test methods used for analysis. It will 
not cover variations such as where and how food sam-
ples are analyzed (i.e., type of lab, procedures and staff) 
and differences in testing based on plant size and own-
ership (i.e., 
single-plant 
vs. part of a 
global food 
organization).   
 The data 
and charts in 
this article 
come from 
the new mar-
ket report 
from Strategic 
Consulting 
Inc. (SCI).1 

Food Micro, Eighth Edition: Microbiol-
ogy Testing in the Global Food Industry is 
drawn from primary research interviews 
with QA/QC managers in more than 
450 food plants in 19 countries, includ-
ing China and India.

Worldwide Food Microbiology 
Testing
 In general, global test volumes are in-
creasing and are up 128 percent over the 
past 15 years. Pathogen testing is grow-
ing at an even faster rate and represents 
an increasing percentage of total food 
microbiological testing. Fifteen years 
ago, pathogen testing represented 13.7 
percent of total micro tests. In 2013, it 
represents 23.2 percent of all tests 
(Figure 1).
 The world’s food chain is increas-
ingly complex, with food shipments 
across borders growing very rapidly. In 
the U.S., for example, imported food 
now represents 15–20 percent of all 
food consumed. According to the U.S. 
Department of Agriculture, total im-
ports have increased 7 percent per year 
since 1999. In the past 10 years, imports 
of animal-based foods have increased by 
5 percent and plant-based foods have 
grown more than 8 percent.  
 On the surface, these two trends 
seem to be in concert—the global food 
chain is becoming more important 
and food micro testing is increasing. A 
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closer look, however, reveals deeper in-
consistencies that are concerning.

Geographic Differences
 The general increase in food micro-
biological testing as well as the more 
dramatic increase in pathogen testing 
is not consistent across the geographic 
regions of North America (NA), Europe 
(EU), Asia or other regions of the world 
(ROW). In North America, pathogen 
testing has grown at greater than 10 per-
cent for the past few years, whereas in 
the EU, it has grown at half that rate. 
 In general, SCI research shows that 
each geographic region has different 
trends/drivers affecting growth, and 
these factors combined with public 
perceptions about food safety influence 
testing practices in the region. Clearly, 
it’s important to consider the geograph-
ic source of food imports, as well as the 
food segment, to determine further test-
ing requirements that should be added 
to the process. 
 Microbiological testing by food seg-
ment (protein, dairy, fruit/vegetable, 
processed food) also varies around the 
globe. The protein segment, which in-
cludes beef, pork, chicken, fish and eggs, 
represents 27 percent of overall microbi-
ological testing in the food industry but 
more than 40 percent of total pathogen 
testing. The dairy segment (fluid milk, 
cheese and other dairy-based products) 
represents 23 percent of total testing but 
just 10 percent of pathogen testing. 
 As any examination of foodborne ill-
nesses demonstrates, problems can—and 
do—occur in any of the food segments. 
Over the past 20 years, the protein seg-
ment has received the majority of pub-
licity, and the regulations and pathogen 
testing levels reflect that fact. The low 
levels of testing in some of the other 
food segments might not make sense 
given the increasing foodborne illness 
events over the past few years.
 Where food samples are collected is 
another area of significant geographic 
variation. Worldwide, 26 percent of all 
food microbiology samples are collected 
from raw materials, and 25 percent are 
collected in-process and in-plant/envi-

ronmental. The remaining 49 percent 
of tests are collected from end products 
prior to release. Sample collection 
within geographic regions, and when 
looking only at pathogen tests, shows 
major differences (Figure 2).
 In North America, just 8 percent of 
pathogen samples are collected from 
raw materials, whereas in-process/envi-
ronmental sampling is much more ag-
gressive at 44 percent. In contrast, just 8 
percent of pathogen samples in Asia are 
collected from in-process/environmen-
tal sources, indicating that very different 
testing philosophies are at work. While 
Hazard Analysis and Critical Control 
Points plans (and other programs) have 
been at the heart of food safety pro-
grams in North America for the past 20 
years, it appears this is not yet the case 
in China, India and other Asian coun-
tries interviewed.

The Campylobacter Example
 An examination of one pathogen, 
Campylobacter, will illustrate testing vari-

ations more thoroughly. A recent U.S. 
Centers for Disease Control and Preven-
tion Morbidity and Mortality Weekly 
Report (April 19, 2013) summarized the 
1996–2012 trends in illness from patho-
gens commonly transmitted through 
food. The report showed that after years 
of substantial declines, Campylobacter 
infections had increased to their highest 
level since 2000, representing one of the 
leading causes of bacterial foodborne 
illness for the period. 
 Yet global test volume for Campylo-
bacter in 2013 is estimated at 4.6 million 
tests—just 2 percent of total pathogen 
testing worldwide. In addition, only 
14 percent of food plants interviewed 
by SCI indicated they test for Campy-
lobacter. Not many plants test for this 
pathogen, and when they do, it is at a 
much lower rate than for other organ-
isms. 
 A closer look at the 14 percent of 
food plants testing for Campylobacter 
shows variations both by food seg-
ment and geographic region. In North 
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America, 25 percent of protein plants 
test for Campylobacter, but no other food 
segment tests for this pathogen. In Asia, 
however, every food segment but fruit/
vegetable tests for the organism (Figure 
3).
 Across those plants testing for 
Campylobacter, the test methods vary 
regionally. In total, 76 percent of Cam-
pylobacter tests worldwide are performed 
using traditional culture methods, with 
the next leading analytical method, 
antibody-based tests, representing just 
12 percent of test volume.
 On a geographic basis, Asian plants 
use only traditional methods for Cam-
pylobacter analysis, and in the EU, only 
traditional and antibody-based methods 
are used. In North America, the major-
ity of analysis is done with newer, rapid 
methods. The regional variation in 
test methods seen for Campylobacter is 
like that seen with other pathogen test 
methods. Different methods can result 
in different food safety decisions since 
method-to-method equivalency is not 
always perfect (Figure 4).
 In spite of the increasing incidence 
of foodborne illness from Campylo-
bacter, it appears that minimal patho-
gen-specific testing is done for the or-
ganism. Even when Campylobacter test-
ing is done, there are considerable dif-
ferences among the geographic regions, 
food segments and where samples are 
collected.
 If we were to draw one overall con-
clusion about global food pathogen 
testing practices, it would be that food 
testing worldwide is far from homo-

geneous. There are important variations 
by organism, by food segment, by geo-
graphic region, by where samples are 
collected and by the method used for 
analysis. 
 Given these inconsistencies, how do 
we consistently keep our food safe? The 
best way to start is to acknowledge and 
understand the variances and then use 
that knowledge to specify and require 
that all inputs to your product be moni-

tored using a well-defined, consistent 
and clearly documented approach. As 
we know, problems can occur even at 
factories utilizing optimum food testing 
programs. Given this, it is imperative to 
minimize the risks associated with the 
testing variances that exist globally.   n
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PROCESS CONTROL

Understanding the “Other” 
Clauses of ISO 22000

A closer look at ISO 22000

The ISO 22000 standard “Food Safety Man-
agement Systems — Requirements for Any 
Organization in the Food Chain” is just what 
the title says it is: a food safety management 
system (FSMS) with emphasis on the words 

management and system. Since this standard was issued in 
September 2005, it has been widely adopted globally. At 
the time this article was being prepared, over 2,400 com-
panies throughout the world had received ISO 22000 
certifications or its offspring, Food Safety System Certi-
fication (FSSC) 22000. FSSC 22000 is basically the ISO 
22000 standard plus ISO 22002-1:2009 “Prerequisite 
programmes on food safety – Part 1: Food manufactur-
ing.” FSSC 22000 was developed to meet the bench-
marking requirements for the Global Food Safety Initia-
tive (GFSI) (see “GFSI-Benchmarked Audit Schemes,” 
p. 20). GFSI felt that ISO 22000 did not provide 
sufficient guidance to companies for the prerequisite 
programs. Besides those companies seeking certification 
of an FSMS, there are many that utilize ISO 22000 as 
a framework to develop an FSMS but have elected not 
to spend the money on certification. Buyers throughout 
the world now mandate that their suppliers adopt one of 
the GFSI-approved audit schemes to ensure the safety of 
what they are purchasing. 
 The building blocks of the ISO 22000 standard are:
1. Hazard Analysis and Critical Control Points (HAC-

CP) as defined in the Codex Food Hygiene document 
2. Prerequisite programs that define the basic condi-

tions to maintain an hygienic environment  

3. The components that are needed to 
have an effective management 

 system  
 The final building block is based 
on ISO 9001:2000 and ISO 9001:2008 
“Quality management systems – Re-
quirements.” It is these elements that 
have occasionally given companies, 
especially in the U.S., some problems. 
By this, we mean there are some clauses 
that are literally a new paradigm for 
these operators. The FSSC 22000 
management system is more than a 
superenhanced food safety system. It is 
a system that defines how food safety 
must be managed in the company. 
Building a successful FSMS using either 
ISO 22000 or FSSC 22000 is a multi-
step process. Figure 1 shows the process 
from management commitment to certi-
fication. 
 The different clauses in ISO 22000 
may be seen in “ISO Clauses,” p. 20. 
The specific clauses that have given 
people some problems include:
•	 Management	responsibility,	spe-

cifically management commitment, 
communication and management 
review

•	 Human	Resources	—	Competence	
and work environment

•	 FSMS	verification,	specifically	in-
ternal audits, process validation, 
prerequisite program verification and 
continual improvement

 Processors generally understand 
how to develop, implement and docu-
ment an HACCP program. It has been 
25 years since the Codex Food Hygiene 
document and since the National 
Advisory Committee on Microbiologi-
cal Criteria for Foods published their 
harmonized HACCP documents. Since 
that time, HACCP has been driven by 
economic and regulatory pressures. In 
the U.S., HACCP has been mandated 
for seafood, meat and poultry, as well 
as by buyers for all types of industries. 
However, it will be mandatory for all 
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industries, once the Food Safety Mod-
ernization Act regulations are finalized. 
 Granted, processors still have prob-
lems with their HACCP programs and 

many may have gaps, but they are fairly 
clear on the concept. This article has 
been developed to help processors bet-
ter understand these clauses, which are 
also elements in the other GFSI-bench-
marked food safety schemes.

Management Responsibility 
 Management responsibility is strong-
ly emphasized in ISO 22000. In general, 
individuals follow the directions and 
orders of their supervisors. Thus, if a 
company wants a strong emphasis on 
food safety, top management must 
take a proactive role in developing, 
documenting, implementing and, most 
importantly, maintaining the FSMS. 
 Food Safety Policy. There are audit 
schemes that emphasize a signed and 
dated food safety policy or mission 
statement, and assume a management 
committed to the program. The policy 
is a small but important part of the 
equation. It should be a concise sum-
mary of the operation’s commitment to 
food safety. However, when an auditor 
evaluates a company, he/she should see 
all employees conducting their work in 
compliance with the food safety policy. 
 An example of a food safety/
quality policy may be seen in “Food 
Safety/Quality Policy,” p. 21. The policy 
should emphasize the commitment to 
safety, meeting customer expectations, 
adherence to the regulations and con-
tinual improvement.
 The policy needs to be communi-
cated to the workforce. Management 
ensures that plant management and staff 
not only understand the policy but also 
follow it. A facility can communicate 
a policy in many ways. It should be 
included in an employee’s orientation 
session; it can be posted in different 
locations at the site; it may be addressed 
in refresher training or included in a 
document that everyone will read: their 
paycheck envelope. Auditors will ask 
employees if they are familiar with the 
policy as part of an audit or ask ques-
tions to describe how their activities 
affect food safety. At one facility, all 
team meetings begin by reciting their 
food safety policy. 

 The policy should be reviewed and 
updated on a regular basis. A large cor-
poration will usually have a corporate 
food safety policy. Companies or divi-
sions will usually adopt a policy that 
reflects the corporate document but 
focuses on the local operation. 
 Communication. Communication is 
another area processors may have some 
trouble implementing. The processor 
should ask the following questions: 
What do we mean by “external and 
internal communication?” How do we 
routinely communicate food safety is-
sues both internally and externally?
 Let’s first look at internal commu-
nication. Remember that the focus of 
the standard is food safety and properly 
communicating any potential issues. 
One of the most important messages 
in this area is never take anything for 
granted. Communication must be done 
clearly and concisely and follow docu-
mented protocols. The food safety team 
leader needs to be involved in either 
setting up, reviewing or ensuring the 
effectiveness of the protocols. 
 Take a step back and think about all 
the individuals or departments involved 
in processing, handling and storage of 
foods, ingredients and packaging, and 
how a seemingly innocuous activity can 
compromise food safety. 
 Internal communication involves 
more than just issues related to process-
ing. It is imperative that issues that 
relate to food safety be not just under-
stood but communicated throughout the 
organization. This is why many compa-
nies will have one or more persons on 
staff whose job is to follow regulatory 
developments and communicate these 
developments throughout the company. 
Not knowing is no excuse for noncom-
pliance. To address regulatory issues, 
companies often maintain a register that 
includes all regulations to which they 
must comply. 
 Processors may want to document 
the primary ways they communicate 
food safety issues to employees. These 
communications can include discuss-
ing food safety at team meetings, post-
ing videos or publishing newsletters. 

PROCESS CONTROL

IMPLEMENTATION OF 
PREREQUISITE PROGRAMS (PRPs)

- Identify the necessary PRPs
- Review the existing PRPs
- Implement the PRPs
- Verify efficacy of the PRPs
- Recall product 

MANAGEMENT COMMITMENT 
& INTERNAL ORGANIZATION

- Policy & objectives
- Communication of responsibilities
- Management of skills/competencies
- Provision of resources
- Defining the FSMS
- Internal/External communication
- Documentation
- Emergencies/Disasters
- Develop identification & traceability

HAZARD ANALYSIS 
& OPERATIONAL PRPs

- Establish food safety team
- Collect background information for 
 Hazard Analysis
- Prepare a process flow diagram
- Verify the process flow diagram
- Identify potential hazards
- Assess hazards 
- Evaluate control measures
- Validate control measures
- Categorize, manage & monitor control
  measures
- Establish and apply corrective actions
- Assess and update initial information

VERIFICATION OF FOOD SAFETY 
MANAGEMENT SYSTEM (FSMS)
- Verification of the FSMS
- Internal audits of the FSMS
- Verification & analysis of results
- Management review
- Continual improvement of the FSMS

CERTIFICATION OF THE FSMS 
ACCORDING TO ISO 22000

- Initial audit
- Surveillance audit 1
- Surveillance audit 2
- Recertification audit

Figure 1: Building an FSMS using ISO 22000
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It should be noted that the processor 
needs to verify that all documented 
communication methods are effective. 
 Processors may also develop a 
register that lists all persons and/or 
departments within the company that 
are part of “internal communication” 
that would list contact information, 
highlight the means of communication, 
specifically citing documented proce-
dures, and describe situations that must 
be communicated.
 External communication is a little 
easier to understand. The rules are the 
same when it comes to food safety: 
clear and concise communication. A 
register is also an extremely useful tool 
and great first step when highlighting 
external communication. Listing all the 
organizations a company deals with 
can be a challenge: regulators, custom-
ers, suppliers, distributors, contractors, 
personnel agencies, service providers, 
trade associations and others. The same 
guidelines for establishing a register and 
procedures apply. It is also imperative 
that the company clearly define which 
group or persons should be responsible 
for different external communications 
and how they should be done. 
 With both external and internal 
communication, a regular program for 
verification and updating these pro-
grams must be implemented. Some may 
review and update their registers month-
ly and others quarterly. Make sure that 
all registers are dated and that the dates 
are changed whenever there is a review 
and update. Auditors will downgrade a 
company if lists have not been updated. 
In addition, auditors will ask employees 
if they understand and utilize the food 
safety information that was presented in 
communication programs.
 Management Review. The manage-
ment review is another problem area. 
All companies have management meet-
ings, but the management review is 
more than that. The function of man-
agement review is a high-level review to 
determine whether the FSMS is effec-
tive and efficient. 
 How a management review is con-
ducted varies with the size of the com-

pany. Small companies are now being 
required to implement management 
review in response to the requirements 
of GFSI-recognized audit schemes. In 
small companies, one person typically 
wears many hats. In a large company, 
the workload will be divided. One hint 
to better understand the management 
system and to create the foundation for 

the management review is to define who 
is responsible for managing each of the 
areas that comprise the FSMS. The job 
descriptions for each of these individu-
als must define their responsibilities 
within the FSMS. In addition, it is a 
good idea to create a single document 
that lists all the food safety areas and 
have each responsible person sign that 
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list. This allows top management to bet-
ter understand who is doing what, but 
will also help an auditor better under-
stand who manages what. All of these 
persons will have a role in the manage-
ment review. 
 When preparing for a management 
review, each person will be responsible 
for collating and analyzing the infor-
mation related to food safety prior to 
the meeting. This information should 
include information from third-party 
audits, internal audit issues, quality is-
sues, deviations from the HACCP plan, 
assessments of the results of verifica-
tion activities, assessment of continual 
improvement activities that affect food 
safety, customer/consumer complaints, 
regulatory concerns, new technical data 
that affect their areas, emergency issues, 
“near misses” or other findings. Each 
manager, whether he/she is responsible 
for one area or many, will then bring 
this analysis to the review. In addition, 
the managers should bring ideas for fur-
ther improving the FSMS to the meet-
ing. Ideally, they should also conduct a 
preliminary evaluation of the potential 
benefits of the proposed change (i.e., a 
risk assessment of the proposed change).

 The review will be convened and led 
by top management. Records or min-
utes of the meeting will be maintained. 
The presentations will focus on provid-
ing management with an overview of 
how the FSMS is being maintained, 
problems that have occurred and how 
the FSMS can be improved. The im-
provement plans will be evaluated by 
the management team. They should 
be prioritized based on potential risk 
to the business, and those proposals 
that have the greatest potential benefits 
for the business should be targeted for 
implementation. One of the outputs 
of the meeting should be not only the 
selection of possible improvements, but 
establishing timelines for completion, 
assignment of resources to do the work 
and establishing responsibility for man-
aging the program. The management 
review, therefore, becomes a tool for 
continual improvement. 

Systems Verification
 Verification and validation are per-
haps the least understood of the basic 
HACCP principles.1, 2 A requirement 
for an internal audit program adds an-
other level of concern. Processors gener-

ally include activities such as review of 
measurements taken at CCPs and cali-
bration records in their HACCP pro-
gram. Controls have been established 
to ensure the safety of foods, beverages 
and ingredients at each CCP.

PROCESS CONTROL

ISO Clauses
1 Scope 
2 Normative references 
3 Terms and definitions 
4 FSMS 
 4.1 General requirements 
 4.2 Documentation 
  requirements 
5 Management responsibility 
 5.1 Management commitment 
 5.2 Food safety policy 
 5.3 FSMS planning 
 5.4 Responsibility and authority 
 5.5 Food safety team leader 
 5.6 Communication 
 5.7 Emergency preparedness 
  and response 
 5.8 Management review 
6 Resource management 
 6.1 Provision of resources 
 6.2 Human resources 
 6.3 Infrastructure 
 6.4 Work environment 
7 Planning and realization of safe   
   products 
 7.1 General 
 7.2 Prerequisite programs 
  (PRPs) 
 7.3 Preliminary steps to enable 
  Hazard Analysis 
 7.4 Hazard Analysis 
 7.5 Establishing the operational 
  PRPs 
 7.6 Establishing the HACCP plan 
 7.7 Updating of preliminary 
  information and documents 
  specifying the PRPs and the
  HACCP plan 
 7.8 Verification planning 
 7.9 Traceability system 
 7.10 Control of nonconformity 
8 Validation, verification and   
   improvement of the FSMS 
 8.1 General 
 8.2 Validation of control 
  measure combinations 
 8.3 Control of monitoring and 
  measuring 
 8.4 FSMS verification 
 8.5 Improvement

GFSI-Benchmarked Audit Schemes
 The Global Food Safety Initiative (GFSI) benchmarks food safety 
management system audit schemes. GFSI does not write or approve food 
safety standards. The organization determines whether a scheme meets GFSI’s 
requirements as defined in its Guidance Document.  
 Audit schemes have been developed for both production agriculture and 
food manufacturing. GFSI recognizes the following audit schemes:
•	 British	Retail	Consortium	Global	Standard	for	Food	Safety	(Fifth	Edition)	
•	 CanadaGAP	(Canadian	Horticultural	Council	On-Farm	Food	Safety	Program)
•	 FSSC	22000	Food	Products
•	 Global	Aquaculture	Alliance	Seafood	Processing	Standard
•	 GlobalG.A.P.
•	 Global	Red	Meat	Standard	
•	 International	Food	Standard	Version	5
•	 PrimusGFS
•	 Safe	Quality	Food	
 An audit scheme consists of two parts:
1.	 Audit	standard(s)	such	as	ISO	22000	and	ISO	22002-1
2. The audit protocol 
 The audit protocol defines the requirements for auditors, certification bodies 
and	accreditation	bodies.	These	are	defined	in	special	ISO	standards.	These	
standards are necessary to make the certification process work.
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 An internal audit entails much more 
work. The idea is for the company to ex-
amine all programs affecting food safety 
to determine if they are working as de-
signed from a management perspective. 
Internal audits must be linked to other 
audit activities such as preoperational, 
finished product or facility audits.
 Many companies conduct regular 
internal checks of the efficacy of their 

Good Manufacturing Practices, but 
these still do not address all that is ex-
pected in an internal audit. The expecta-
tions for an internal audit are as follows:
•	 Each	section	that	is	being	audited	be	

done independently
•	 Auditors	have	been	trained	and	are	

competent to audit
•	 The	audit	examines	documented	

procedures to determine that they 

are being properly followed
•	 The	audit	examines	records	to	ensure	

that monitoring and verifying activi-
ties have been done as documented

•	 Persons	have	been	trained	and	are	
competent to do their work, and the 
training records are available for 

 review
•	 Issues	identified	during	the	internal	

audit are documented, and corrective 
actions have been completed and are 
effective

•	 Corrective	actions	developed	by	the	
managers responsible for the area 
being audited are reviewed to ensure 
that the corrective actions are com-
pleted and effective

 And, like all elements of ISO 22000, 
the results of the internal audit are an 
integral part of the management review 
and continual improvement.
 This can be a real challenge for small 
companies. Many elements make up an 
FSMS: cleaning, water quality mainte-

PROCESS CONTROL

(continued on page 72)

Food Safety/Quality Policy
	 This	plant	is	committed	to	the	production	of	high-quality,	safe	and	
wholesome foods that meet the expectations of our customer base. This will 
be accomplished through the application of the basic principles of the Hazard 
Analysis and Critical Control Points (HACCP) system, Good Manufacturing 
Practices	(GMPs),	Sanitation	Standard	Operating	Procedures	(SSOPs)	and	
Standard	Operating	Procedures	(SOPs)	for	production,	packaging,	shipping	and	
receiving. The facility will be operated to ensure compliance with all applicable 
federal, state and local regulations.
 This plant also is committed to education and training to ensure that all 
personnel understand the procedures and programs necessary to ensure 
quality and safety and so that the company not only can maintain our current 
programs, but also can improve them.

Avoid Health Code Violations!
Food Safety Code requires frequent testing 
of sanitizer concentrations. Hydrion® test 
kits provide a quick, simple and reliable way 
to meet mandatory testing requirements.

Use Hydrion Test Kits
• Keep customers safe
• Protect your brand
• Insure compliance

www.MicroEssentialLab.com

Hydrion® pH and sanitizer test kits since 1934

Contact your food safety distributor for more information Made in USA
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TesTing

Best Practices with 
Allergen swabbing

Allergen control depends 
on an effective food safety 
program

Allergen control is becoming an increasingly 
important component of the overall food 
safety programs for the food industry. The 
recent proposal by the U.S. Food and Drug 
Administration (FDA) on preventive controls 

indicates, in part, that allergens should be identified 
as hazards in situations where undeclared allergens are 
reasonably likely to occur in the absence of appropri-
ate controls. Thus, allergens become part of the overall 
Hazard Analysis and Critical Control Points program 
for many food processing facilities. Accordingly, Criti-
cal Control Points must be identified and critical limits 
must be established. Allergen control approaches must 
be validated and verified.
 Even before the FDA proposal, auditing organiza-
tions were evaluating the adequacy of allergen control 
plans within food manufacturing facilities. The Safe 
Quality Food (SQF) Institute stated in its 2000 code that 
“verification of the effectiveness of cleaning and sanitiz-
ing of areas and equipment in which allergen-causing 
agents are used shall be part of the requirements....” The 
SQF code goes on to indicate “the responsibility and 
methods used to verify the effectiveness of the cleaning 
procedures shall be documented and implemented” and 
that “a verification schedule shall be established.” The 
general SQF approach does not specify how allergen 
control practices should be validated and verified.
 Similarly, the British Retail Consortium (BRC) global 
standard for food safety states “based on risk assessment, 
documented equipment or area cleaning procedures 
shall be undertaken to remove or reduce to acceptable 

levels any potential cross-contamination 
in compliance with finished product 
specifications.” BRC further indicates 
that cleaning methods should be vali-
dated. Again, the specific approaches to 
validation are not provided.
 Historically, the food industry began 
to develop allergen control programs in 
the early 1990s. At that time, the food 
industry lacked analytical test methods 
for the detection of residues of allergen-
ic foods with the exception of the so-
called Skerritt method to detect gluten. 
Pragmatically, visual cleanliness became 
the industry standard for the assessment 
of the effectiveness of Sanitation Stan-
dard Operating Procedures (SSOPs) on 
shared equipment. Despite its subjective 
nature, visually clean turned out to be 
an excellent approach and remains part 
of the industry’s approach today. Where 
particulate contamination of shared 
equipment can occur, sampling for ana-
lytical testing can be quite challenging. 
In those cases, the visually clean stan-
dard is appropriate and efficient.

Testing to Verify Allergen Control
 Beginning in the mid-1990s, analyti-
cal test methods were developed that 
can be used for the validation and veri-
fication of allergen control programs. 
A wide variety of analytical approaches 
have since emerged, including enzyme-
linked immunosorbent assays (ELISAs) 
for specific allergen residues, ATP detec-
tion, general protein detection, poly-
merase chain reaction (PCR) to detect 
DNA fragments from the allergenic 
food and mass spectrometry methods 
to detect specific target peptides from 
allergenic sources. PCR and mass spec-
trometry require expensive, specialized 
equipment plus laboratories and highly 
trained personnel to conduct the analy-
sis and analyze the large quantity of 
data generated (for mass spectrometry). 
Accordingly, these methods primarily 
serve as confirmatory procedures that 

By Joseph L. Baumert, Ph.D., and Steve L. Taylor, Ph.D.
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So what does all of this technology mean? It just works.
Contact your Neogen sales representative at 800/234-5333 to find out more.

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

Introducing RFID technology so advanced, it works like magic. 

So Revolutionary, it’s Auto-Magical!

Imagine an ATP sanitation monitoring system that can:

• Sense the location of your site groups through radio frequency identification (RFID) technology
• Automatically sync the reader to the software when it senses a change in the test plan or new test results
• Select test sites you’ve identified as mandatory for testing
• Randomly select the rest of your test sites automatically
• Establish performance objectives for cleaning and track your results
• Easily produce reports that:
  ü Display results by site group
  ü	Display results by test sites
  ü	Display results ranked by highest percentage of fails
  ü	Display results by date ranges
  ü	Display trends by monthly averages

Be prepared as the new Food Safety Modernization Act (FSMA) requirements  
come online for documentation and traceability.

Going to IFT  
or IAFP? 

Stop by our booth to see 
the AccuPoint 2 RFID 
system in action and for  
a chance to win an iPad.

IFT: Booth #976      
IAFP: Booth #425

FS AP2 RFID ad_0513.indd   1 5/15/2013   10:16:35 AM
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are not well suited to routine monitor-
ing for validation and verification of 
allergen control programs. 
 Allergen-specific ELISAs, ATP tests 
and general protein tests do exist in 
formats that can be used within food 
processing facilities to monitor the ef-
fectiveness of allergen controls. Among 
these methods, allergen-specific ELISAs 
are the most specific and often are also 
the most sensitive methods. Commer-
cial ELISA kits have been developed 
in both quantitative and qualitative 
formats. While the quantitative format 
can provide the most information, most 
food manufacturing facilities don’t have 
the laboratory equipment or trained 
personnel to perform quantitative ELI-
SAs. However, any of several specialized 
laboratories can perform such testing 
on a fee-for-service basis, including the 
Food Allergy Research and Resource 
Program (FARRP) Laboratory at the 
University of Nebraska (www.farrp.org). 
Qualitative ELISAs have thus become 
the most popular test methods within 
the food industry for use in monitor-
ing allergen controls. Qualitative ELI-
SAs are available as microwell-based 
methods by which swabs of equipment 
surfaces, raw ingredients or finished 
products can be analyzed for allergenic 
residue or as swabs linked to lateral 
flow strips. Typically, these methods 
can detect allergen residues at limits 
of approximately 5 ppm. Qualitative 
allergen-specific ELISAs exist for many 
of the commonly allergenic foods and 
sometimes for specific components such 
as gluten and casein.
 FARRP has developed an approach 
to the validation of allergen control 
programs that works effectively in many 
circumstances. Certainly, while it isn’t 
the only approach, it likely contains 
elements that would be useful in any 
approach. 

Know Your Allergens
 The first step in this approach is to 
know your allergens (see “Understand-
ing Almond Safety,” right). The nature 
of the ingredients derived from aller-
genic sources is of critical importance. 

The “allergen load” of the ingredient 
and its formulation are a very important 
consideration. Allergen load focuses on 
the protein content of the ingredient 
and particularly on the protein from 
the allergenic source. Since allergens are 
proteins, ingredients with high levels of 
protein from the allergenic source rep-
resent a higher allergen hazard by com-
parison with ingredients with no detect-
able protein from the allergenic source 
or low levels of protein from the aller-
genic source. The form of the allergenic 
food or ingredient is also important—
liquid, powder, paste, etc. Some forms 
will be more difficult to remove. Par-
ticulates are of special concern because 

they can contain appreciable amounts 
of allergenic proteins. Many formula-
tions contain more than one allergenic 
ingredient. For allergen validation, the 
focus should be placed upon the com-
ponent with the highest allergenic load. 
In many cases, it may not be necessary 
to validate removal of all the allergens 
from a particular formulation. If a vast 
difference occurs in allergen load (e.g., 
two allergens in the same formula), then 
the validation could likely be focused 
on the allergen in the highest amount. 
Even in situations where the allergens 
are more equitable in concentration in 
the formulation, only one of the aller-
gens can be monitored if all are present 

TesTing

Understanding Almond safety
Food Safety Magazine (FSM): What are some of the unique challenges of 
almonds in terms of the safety profile? 

Blue Diamond Global Ingredients Division: Almonds need to be stored properly 
to retain their goodness and quality, but when proper care is taken, almonds last 
longer than any other nut. In 1986, an extensive almond shelf-life program was 
established. Since then, hundreds of products have been tested, monitored and 
studied. Our data show that almonds have a longer shelf life in comparison to 
other nutmeats, which is a key factor in product development for food innovators. 

FSM: When incorporating almonds into other food products, what do pro-
cessors most need to consider in terms of product safety? 

Blue Diamond: To ensure almond quality, the nut should be stored or displayed 
in a cool, dry place and avoid prolonged exposure to direct sunlight. If almonds 
are exposed to oxygen, autoxidation takes place, causing breakdown of the 
product. This results in off-flavors and other problems, such as rancidity. Almonds 
should never be stored in the same area as strong-smelling commodities, includ-
ing onions, apples, fish, etc. Additionally, almonds can be stored in the freezer, 
which extends almond shelf life significantly. However, proper packaging must 
be used to protect the almonds from moisture and ice crystal formation. 

FSM: Do other almond products, such as almond meal, have different safety 
challenges? 

Blue Diamond: For all almond products, a mandatory statewide safety program 
for pasteurization was established in 2007. Therefore, there is no difference if the 
almond is used raw or as another product, such as almond meal or almond but-
ter. The pasteurization process must still occur. 

FSM: As nuts are an allergen, what should one do to reduce contamination 
in receiving areas that have just accepted a shipment of raw almonds? 

Blue Diamond: Almonds are included in the nut category, one of the top eight 
food allergens. Receiving department personnel should follow their company’s 
allergen management procedure as they would for any of the other top eight 
food allergen products.
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in the same form. But if one allergen is 
present as a paste and another as a liq-
uid, then it may be necessary to validate 
removal of both.

Choose the Right Test Method
   Once you know the identity of the 
allergens that will be tested for as part 
of the validation, then you must select 
an appropriate test method. Qualitative 
allergen-specific ELISAs tend to be the 
most sensitive and specific. However, it 
is imperative to ensure that the ELISA 
kit will detect residues of the allergen on 
incompletely cleaned equipment sur-
faces (the positive control). The level of 
protein in the ingredient and the effect 
of processing on the allergen can affect 
detection. If you fail to detect residues 
on incompletely cleaned equipment, 
you should search for a more suitable 
test kit and not assume that the allergen 
has been destroyed by processing, an 
unlikely possibility. However, if the al-
lergen is present in very low amounts, 
then it may be diluted to a nondetect-
able level during processing with other 
ingredients. This possibility can usually 
be confirmed by sending a sample of 
the ingredient to a contract laboratory 
for analysis and then calculating the 
predicted concentration in the finished 
product. In cases where calculations in-
dicate a nondetectable level of allergen 
residue probably would exist, testing for 
residues is rather pointless.

Develop SSOPs for Each Line
 The second step of this approach is 
to develop an SSOP for each process-
ing line and each formulation. First, 
we recommend that you manufacture 
the food product on the line in typical 
fashion followed by your typical sani-
tation procedure. This will determine 
the adequacy of your existing SSOP. 
After completion of the SSOP, multiple 
swabs should be taken from equipment 
surfaces on the line. If allergen residues 
are not detected on the equipment 
surfaces, then the SSOP is adequate. 
Of course, if residues are detectable on 
equipment surfaces, then further clean-
ing is needed to achieve an “allergen-

clean” status. The coupling of qualita-
tive ELISA testing with visual inspec-
tion is often a useful approach. Once an 
adequate SSOP is identified, then you 
should repeat the entire process. Manu-
facture the formulation again. Repeat 
the SSOP. Do multiple swabbings of 
the equipment surfaces again once 
sanitation is complete. If no allergen 

residues are detectable during two suc-
cessive cycles, then in our expert opin-
ion, you have effectively validated the 
SSOP for this line and this formulation. 
If your company has multiple lines with 
identical or very similar formulations, 
this same SSOP should hold for all such 
lines. However, this SSOP will need to 

TesTing

LaMotte introduces a new breakthrough
in microbiological testing. ™
are flexible dual-sided agar paddles each
containing microbe-specific media
enclosed in a sterile vial. Identify and
quantify microbes in air, water, soil or on
any surface. ™ don’t require any
other testing equipment—only a magnifier
and warm place to incubate!

BioPaddles

BioPaddles

For more information
check out our website!

Reduce cost and save time!

PO Box 329 • Chestertown, MD 21620 • 800.344.3100

www.lamotte.com/biopaddles.html

• Ready to use
• Longer shelf-life than
traditional Petri dishes

• No refrigeration needed

• Simple incubation requirements

• Unique design enhances colony
morphology characterization

• Free App! Helps identify colonies

(continued on page 70)
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geneTicAlly modified foods

genetically modified foods: 
Why All the fuss?

Industry overreacts to activists 
while consumer apathy gives 
GMOs the edge

nearly two decades ago as genetic modifica-
tions were becoming a commercial reality, 
I was one of those who lauded the many 
benefits the technology delivered in a hand-
ful of important crops, primarily soybeans, 

corn, cotton and canola. To an agriculturalist, enhanced 
weed control with glyphosate-resistant plants (e.g., 
Roundup Ready) was an incredible advance in sustain-
able farming. Additionally, insecticide applications can 
be eliminated or reduced, yields improved and profits 
to farmers increased. This is as close to a magic bullet as 
farming has ever experienced.
 Given all the advantages over conventional crop vari-
eties, the global farming community has enthusiastically 
embraced genetically modified (GM) technologies as 
outlined in a 2011 report presented jointly by the Swiss 
Federal Institute of Technology and the University of 
Reading in the United Kingdom. From a humble begin-
ning in 1996 with 2.8 million hectares of GM crops in 
just six countries, by 2009, GM farming reached 134 
million hectares. This is the entire area of Germany, 
France, the UK and Italy combined. The original six 
had expanded to 25 countries by 2009, of which 15 
were classified as developing nations. All this in only 13 
years; by all accounts, the growth in the application of 
this technology continues unabated. Globally, by 2009, 
77 percent of all soybeans grown, 26 percent of corn 
and 21 percent of canola utilized GM technology. By 
comparison, U.S. Department of Agriculture (USDA) 

statistics put the share of U.S. produc-
tion of organic soybeans and corn each 
at a fraction of 1 percent of the total 
crop harvested. In another study quoted 
in the Swiss/UK report, it was estimated 
that by 2007, the incremental global 
farm income thanks to GM technology 
was $7 billion. 

GM Technology Around the World
 From a global food security per-
spective, according to the Food and 
Agriculture Organization, the global 
percentage of the undernourished fell 
from 33 percent in 1969 to 16 percent 
in 2010. Meanwhile, the world’s popula-
tion increased from about 4 billion to 
nearly 7 billion. Over this period, the 
number of adequately fed people more 
than doubled from 2.5 billion to nearly 
5.5 billion. While many advanced ag-
ronomic technologies and practices are 
involved, genetic modification played, 
and continues to play, an increasingly 
important role in this trend to feed the 
world.
 Early on, consumers decided they 
were perfectly content with the selection 
of food products just as they were. To 
them, what went on at the farm or the 
challenge of feeding the world was not 
their concern. Then the fearmongers 
moved in, spread their nonscientific 
superstition and proclaimed the tech-
nology a global scourge. Unfortunately, 
evidence to the contrary, particularly 
the sustainability benefits on the farm, 
only makes most peoples’ eyes glaze 
over. Thus, the facts were discounted, 
ignored or not understood by the ma-
jority of people; thus, the conventional 
wisdom that evolved was that GM food 
was bad and became an urban social 
responsibility to be anti-GM organisms 
(GMOs).

GMO Effects on Food Safety
 Consumer awareness of all the is-
sues, both pro and con regarding GM 

By Maurice J. Hladik
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technology and its application, is often 
lacking. Interestingly, food safety is not 
a particularly prominent concern and 
is somewhat lost in a range of issues. 
Perhaps the most common anti-GMO 
refrain is a visceral dislike for Monsanto, 
starting with the misconceived view that 
farmers are being forced to use their 
products in addition to such irrelevant 
facts as the company’s involvement 
with Agent Orange in Vietnam. Oth-
ers cite hypothetical environmental 
concerns while ig-
noring the very real 
sustainability benefits. 
The ethics of asking 
farmers to purchase 
their seed every year is 
another cause, which 
ignores the fact that 
they are perfectly free 
to grow conventional 
crops but prefer GM 
technology. None of 
these factors has any-
thing to do with the 
inherent safety of the 
product.
 The main thrust on food safety 
was captured with the “precautionary 
principle” or “release it only after it is 
proven to be safe” argument. This was 
a serious topic of peer-reviewed articles 
on GM foods a decade ago, but serious 
discussion appears to have fallen off, as 
no negative safety-related issues have 
emerged for the hundreds of millions 
of North Americans and others who 
have had a regular diet of GM foods for 
nearly two decades. A parallel might be 
tomatoes, which were considered a poi-
sonous member of the nightshade fam-
ily in the early 19th century, and while 
there has been no rigorous scientific 
initiative to demonstrate otherwise, this 
fruit seems to be no longer surrounded 
by negative controversy. Indeed, even 
GMO-skeptic Europeans recently com-
pleted a $425 million meta-analysis 
paid for by the European Commission 
entitled A Decade of EU Funded GMO 
Research and summarized their findings 
as follows: “The main conclusions to 
be drawn from the 130 research projects 

and involving more than 500 indepen-
dent research groups is that biotechnol-
ogy and particularly GMOs are not, per 
se, more risky than e.g. conventional 
plant breeding.” Unfortunately, this ma-
jor piece of research has been ignored 
by the popular media, and relatively few 
are aware of its existence and profound 
conclusions.

The Industry-Consumer Interface
 While there is a GMO good news 

story to be told, the 
technology providers, 
the agriculture indus-
try, government and 
food processors in the 
U.S. and elsewhere 
have been, under-
standably, relatively 
quiet on the subject. 
There is little to be 
gained by entering 
into a debate that not 
only would be difficult 
to win but also would 
draw more attention 
to the topic and fur-

ther ratchet up the level of sensational-
ism in the media. Unfortunately, rela-
tive silence from those involved in the 
food chain plays into the hands of the 
opposition, which maintains that this 
perceived cloak of relative silence signi-
fies some sort of coverup.  
 However, despite the best efforts of 
the anti-GMO movement, it seems as 
if the majority of consumers do not 
actually care if they are eating food with 
such ingredients. Aside from the recent 
rejection by California voters of Propo-
sition 37 that would have required food 
products containing GMO ingredients 
to be labeled accordingly, a more telling 
indication of consumer apathy comes 
the same study quoted above. It con-
cluded that “most people do not active-
ly avoid GM food, suggesting that they 
are not concerned with the GM issue.” 
Thus, where GMO labeling has been in 
place for years, consumers appear con-
tent with the “right to know” but do not 
act on the information provided. 
 If further evidence is needed regard-

ing public apathy toward the consump-
tion of GM foods, the organic move-
ment already provides such a product, 
as engaged farmers must, to gain certifi-
cation, grow crops without any genetic 
modification. Yet according to USDA, 
only about 1 percent of all farmers and 
the same for total farmland in the U.S. 
are certified organic. Despite lower 
yields for organically grown crops, there 
seem to be ample supplies in most food 
outlets. This supposedly well-known, 
readily available avenue to non-GMO 
foods seems to be a path infrequently 
traveled by the bulk of consumers.
 At the commodity level, wheat 
makes an interesting case study that the 
processed food industry might draw 
upon. In 2002, Monsanto applied for 
certification of GM wheat for Canada 
and the U.S., only to find that the 
wheat industry in both countries did 
not want it introduced for fear of mar-
ket loss in Europe and Asia. A decade 
later, while no GM wheat is grown com-
mercially anywhere in the world, North 
American wheat farmers observed the 
financial and agronomic benefits of 
sister GM crops and realized that the 
noise from those against the technology 
actually had little impact on consumers 
and thus its advantages would outweigh 
any resistance in the marketplace. The 
earlier GMO-avoidance position has 
been reversed by the wheat industry, 
and now they urge technology providers 
and regulatory agencies to deliver for 
them as well.

GMO Regulations
 I predicted that had Proposition 37 
passed in California, it would not have 
made a lot of difference. Assuming that 
the GMO labeling requirements would 
be yet another modestly presented 
piece of consumer information like 
that on hormone-free milk containers, 
most consumers would still probably 
be guided by brand recognition, price, 
quality or whatever else leads them to 
place an item in the grocery cart. The 
above-mentioned European experience 
supports this hypothesis. 
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sAniTATion

The Burden of listeriosis

Taking a closer look at the 
food safety risks associated 
with listeria monocytogenes

Listeria monocytogenes is estimated to cause nearly 
1,600 illnesses each year in the United States 
and is responsible for more than 1,400 hospi-
talizations and 250 deaths.1 Nearly all cases of 
Listeria infections (listeriosis) result from per-

sons eating food contaminated with L. monocytogenes or 
affect newborn infants whose mothers eat contaminated 
food during pregnancy. Rates of listeriosis per 100,000 
individuals are relatively consistent across nations that 
report; estimates for cases of the febrile gastrointestinal 
form of the disease are rarely considered, even though 
a few outbreaks have been reported.2 Outbreaks from 
L. monocytogenes are not frequent compared with those 
caused by pathogens like Salmonella and Clostridium 
perfringens, but they often generate national or even 
international notoriety. This is because: 1) the resultant 
infections are serious, with hospitalizations and deaths; 
2) they are often caused by lack of management over-
sight in manufacturing plants, lack of understanding of 
the nature of the pathogen or where errors by workers 
have been allowed to repeatedly occur; 3) these plants 
are then found to be typically out of compliance with 
existing regulations; and 4) the outbreaks have major 
economic consequences, especially if the products affect 
international trade. Outbreaks have involved a whole 
range of facilities, from small artisanal operations to 
well-established major processors. The implicated foods 
are typically deli meats and artisanal cheeses. However, 
case-control studies in the U.S. have implicated melons 
and hummus, and in 2011, a large outbreak associated 
with contaminated cantaloupes causing 147 cases and 
33 deaths reinforced a risk of listeriosis from consum-

ing produce items. Most listeriosis 
outbreaks have been reported from 
Europe, the U.S., Canada, Australia and 
New Zealand, but the pathogen is likely 
causing illnesses in many other nations 
that do not investigate cases, which 
are mainly sporadic. Even in the U.S., 
where listeriosis is nationally notifiable, 
it is believed that many cases are not 
recognized and reported. The fact that 
contaminated ready-to-eat (RTE) food is 
responsible for almost all illnesses—and 
the organism surprises us in the range 
of food it can contaminate in numbers 
large enough to cause outbreaks—has 
forced both government and the food 
industry to make a major effort to 
reduce the public’s exposure to the 
pathogen.

Characteristics of Listeria 
monocytogenes
 Among pathogens, L. monocytogenes 
has distinctive characteristics that must 
be recognized before implementing pre-
vention and control strategies applied to 
the food processing and food prepara-
tion environments. These include the 
extensive occurrence of the pathogen in 
the natural environment. Listeria spp., 
including L. monocytogenes, are present 
in soil, water, sewage, vegetation and 
wild animal feces, as well as on the farm 
and in food processing facilities.3 Farm 
animals can be asymptomatic or cause 
encephalitis, septicemia and abortions, 
and may be a source of L. monocytogenes 
on the farm. The pathogen can survive 
and grow at a wide range of tempera-
tures (-1 to 45 °C); for instance, it can 
be a long-term resident in chilled food 
processing premises under high humid-
ity, but it can also survive conditions of 
low water activity, such as under high 
salt concentrations.4 Some strains can 
survive for long times under adverse 
environmental conditions and persist 
in niches in food processing equip-
ment and associated drains, walls and 
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ceilings; the main reason for this is L. 
monocytogenes’ ability to form biofilms 
on many surfaces.5 It is also considered 
a highly pathogenic facultative intracel-
lular organism, which actively invades 
hosts and induces listeriosis; infection 
is normally associated with ingestion of 
large numbers of the bacteria in healthy 
adults, but likely much 
smaller numbers can 
affect immunocom-
promised individuals. 
Many of these factors 
are unique and differ 
from those of other 
foodborne pathogens 
such as Escherichia 
coli, Salmonella and C. 
perfringens. Generic 
pathogen reduction 
programs may be in-
sufficient to take into 
account the patho-
gen’s ability to grow at 
low temperatures and 
its persistence within 
biofilms. Another is-
sue is that there may 
be a continual source 
of the pathogen via 
raw material entering a 
processing facility, car-
rying with it both tran-
sient and persistent 
strains. Some strains 
have been shown to persist for months 
or even years in such environments.6 

Surveillance
 All countries should consider making 
listeriosis a notifiable disease and have 
in place both active and passive surveil-
lance systems for noninvasive gastro-
intestinal infections. In 2005, the U.S. 
Centers for Disease Control and Preven-
tion launched its Listeria Initiative for 
state and local health departments to 
follow up on all listeriosis patients as 
soon as their cases are reported and to 
collect relevant data using an extended 
questionnaire. This enhanced surveil-
lance system contributed substantially 
to the relatively quick resolution of a 
Listeria outbreak linked to cantaloupes 

in the summer of 2011. One of the big 
questions is why there is an increased 
proportion of elderly people suffering 
from listeriosis in developed countries. 
A recent survey showed an increase in 
risk of listeriosis among older persons, 
pregnant women and Hispanics in the 
U.S.7 Comparative analyses of strains 

worldwide are essential 
to the identification of 
novel outbreak strains 
and epidemic clones. 
For instance, sequence 
typing confirmed that 
a predominant L. 
monocytogenes clone 
caused human listerio-
sis cases and outbreaks 
in Canada from 1988 
to 2010.8 

Food Vehicles
Even though most 

attention has been 
directed to controlling 
contamination of meat 
and poultry products, 
a variety of products 
have recently been 
implicated as vehicles 
of L. monocytogenes. 
These include several 
RTE foods, such as 
hard-boiled eggs, 
sandwiches and hum-

mus, as well as lettuce, celery, cabbage 
and walnuts. Produce is clearly now a 
major vehicle for risks of outbreaks of 
listeriosis, and these have been linked 
to poor storage conditions and envi-
ronmental cross-contamination after 
processing. However, different types of 
the implicated produce seem to have 
different growth rates and maximum L. 
monocytogenes population densities on 
subsequent experimentation. This may 
depend partly on the surface structure 
of each vegetable or fruit and the way 
it is harvested. For instance, lettuce and 
spinach leaves are fragile and can leak 
contents, and cantaloupes’ rough sur-
face allows bacterial harborage. A num-
ber of predictive models for the growth 
kinetics on different items have been 

carried out on different products such as 
white cabbage, lettuce and cantaloupe.
 Much attention has been placed on 
reducing risks in deli meat production 
facilities because of the many outbreaks 
that have been linked to these foods 
over many years; the last major out-
break was in Canada in 2008 with 58 
confirmed cases and 22 deaths. The U.S. 
Department of Agriculture (USDA) con-
ducted a risk assessment for deli meats 
but focused on risk management ques-
tions.9 They found that 1) food contact 
surfaces (FCS) positive for Listeria 
spp. greatly increased the likelihood of 
finding RTE product lots positive for 
L. monocytogenes; 2) the frequency of 
contamination of FCS with Listeria spe-
cies encompasses a broad time frame, 
and the duration of a contamination 
event lasts approximately a week; 3) 
minimal testing was estimated to result 
in a small reduction in the levels of L. 
monocytogenes on deli meats at retail, and 
an increased frequency of FCS testing 
and sanitation was estimated to lead to 
a proportionally lower risk of listeriosis; 
and 4) combinations of interventions 
(e.g., testing and sanitation of FCS, pre- 
and postpackaging interventions and the 
use of growth inhibitors/product refor-
mulation) appeared to be much more 
effective than any single intervention in 
mitigating the potential contamination 
of RTE product with L. monocytogenes 
and reducing the subsequent risk of 
illness or death. A subsequent USDA 
Food Safety Inspection Service study 
showed that deli meats prepared at retail 
had a far greater risk of causing listeri-
osis than prepackaged deli meats.10

 Many cheeses made from unpas-
teurized or even pasteurized milk al-
low growth of L. monocytogenes, and 
surveys of artisanal cheeses in different 
countries have shown them to be con-
taminated. For instance, the pathogen 
can grow in Mexican-style queso fresco at 
both 10 °C and 4 °C to reach a maxi-
mum population density greater than 7 
logs.11 The use of antimicrobials and/or 
postprocessing interventions is recom-
mended to prevent the growth of the 
organism. However, in some artisanal 
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cheeses, the lactic acid bacteria are natu-
ral inhibitors. Nevertheless, the 2012 
U.S. Food and Drug Administration/
Health Canada draft risk assessment 
found that the risk of listeriosis from 
soft-ripened cheeses made with raw milk 
is estimated to be 50 to 160 times high-
er than that from soft-ripened cheese 
made with pasteurized milk.12 
 L. monocytogenes is persistent in 
fish and shellfish processing plants. 
Cross-contamination can originate in 
external and internal sources. In Brit-
ish Columbia, more fish facilities than 
dairy and meat facilities had FCS and 
RTE fish foods contaminated with Lis-
teria spp., and increased inspection is 
recommended.13 In Scandinavia, there 
is a high prevalence of contaminated 
cold-smoked and gravid fish that have 
caused outbreaks.14 Sweden plans to 
halve the prevalence of L. monocytogenes 
in these products by the end of 2015. 
Research has shown that a combina-
tion of any two of nisin, lysozyme and 

e-polylysine antimicrobials effectively 
inhibit growth of L. monocytogenes in 
RTE seafood. However, some traditional 
processes may also discourage the sur-
vival of L. monocytogenes. For instance, 
the pathogen decreases during storage 
in vinegar-marinated sushi rice with raw 
salmon and halibut.15 Although elec-
trolyzed oxidizing (EO) water has not 
been shown to be effective against L. 
monocytogenes on fish surfaces directly, 
removal of fish residue from processing 
equipment such as conveyor belts and 
slicing machines and their exposure to 
EO water could assist in reducing bio-
film formation.16 

Sanitation
 In processing plants, both FCS and 
non-FCS can be important reservoirs 
for Listeria spp. In fact, a false sense of 
security can occur when only FCS are 
tested, since the main reservoirs can 
be as varied as wet floors, drains, shoe 
soles, equipment brackets and stair 

treads. In the 2011 cantaloupe outbreak, 
there was condensation from cooling 
systems draining directly onto the floor; 
poor drainage, resulting in water pool-
ing around the food processing equip-
ment; difficult-to-clean food process-
ing equipment; and no antimicrobial 
solution in the water used to wash the 
cantaloupes. Sanitary equipment and 
plant design are crucial for controlling 
contamination. Because of a study of 
a cooked frozen chicken meat opera-
tion that showed Listeria spp. was most 
frequently recovered from the liquid 
nitrogen chiller exhaust pipe, the metal 
detector conveyor belt and the freezer 
drain, the plant’s cleaning and sanitiz-
ing procedures were revised and strictly 
implemented to reduce and eliminate 
the sources of Listeria contamination.17 
In retail deli operations, hands and 
gloves have been identified as important 
potential contamination sources. Patho-
gen transfers are likely to occur from 
non-FCS (floor drains, walk-in cooler 
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floors and knife racks) to FCS, and from 
FCS (cutting boards and preparation 
sinks) to product. According to a report 
by the 2004–2006 Conference for Food 
Protection L. monocytogenes Intervention 
Committee,18 sanitation programs to 
specifically address L. monocytogenes con-
sist of three actions: 1) effective removal 
of soil; 2) an effective rinse step and 3) 
proper application of a sanitizing agent, 
which includes contact time, concen-
tration and temperature. A sanitation 
program should also implement written 
procedures for proper cleaning and sani-
tizing FCS and non-FCS. These proce-
dures should include the frequency of 
cleaning, chemicals to use, instruction 
on how to perform the task and the 
steps to verify it is being done correctly. 
A visual examination of all FCS should 
be done before the start of operations 
to ensure compliance with cleaning pro-
cedures and to take corrective action if 
necessary. Written procedures for food 
establishments should include the clean-
ing and sanitizing of maintenance tools. 
Every food establishment must have a 
method for verifying the effectiveness of 
its cleaning and sanitation program. The 
effectiveness of sanitation programs can 
be verified in different ways, and often a 
combination of approaches can be used. 
When determining which method to 
use, consider factors such as:
•	 How	difficult	the	area	is	to	clean
•	 Whether	possible	L. monocytogenes 

harborage sites are present
•	 Whether	there	have	been	previous	

problems with sanitation
 The person in charge should be re-
sponsible for ensuring that employees 
are properly trained for the tasks as-
signed to them and that they fully un-
derstand how to perform the sanitation 
procedures. This includes mixing and 
testing cleaning and sanitation solutions 
for proper strength, cleaning and sani-
tizing certain equipment according to a 
prescribed schedule and checking to be 
sure equipment and surfaces are cleaned 
as needed throughout the day. Some of 
the methods that can be used to verify 
the effectiveness of sanitation programs 
include:

•	 Observation	and	monitoring
•	 Rapid	sanitation	tests
•	 Microbiological	testing
 These methods vary by cost and level 
of technical expertise needed to use 
them.
 The sanitation and overall control 
programs will be determined by whether 
the final product allows growth of L. 
monocytogenes. Because 
of the diversity of RTE 
foods being produced, 
the processes used 
and the prevention 
and control strategies, 
companies need to 
have challenge tests 
done on their RTE 
food products if there 
is uncertainty that L. 
monocytogenes may or 
may not grow during 
the shelf life of the 
product.19

Biofilms
 One of the big con-
cerns for processors is 
biofilm formation. Per-
sistent strains may not 
be better than transient 
strains for biofilm for-
mation, but they seem 
to resuscitate faster than non-persistent 
ones after treatment.20 Biofilms are gen-
erally resistant to standard cleaning and 
disinfecting systems. One suggestion is 
to scour them off FCS with scallop shell 
powder.21 However, most plants use san-
itizers exclusively, and while there are 
many available for cleaning equipment, 
not all are equally effective against L. 
monocytogenes biofilms, and the results 
of experiments do not always agree with 
each other. In one study of 21 commer-
cial sanitizers tested,22 peroxyacetic acid 
(PAA), chlorine dioxide and acidified 
sodium chlorite-based products gave 
the best decrease (5 log10). In another 
study,23 biofilms formed at 20 °C were 
more resistant to PAA than biofilms 
formed at 5 °C. The most effective 
sanitizer on contaminated stainless steel 
coupons was quaternary ammonium 

compound followed by PAA and chlo-
rine. Low concentrations of ethylene-
diamine tetraacetic acid affect biofilm 
formation by inhibiting its initial adher-
ence. Complete pathogen inactivation 
was obtained with a treatment of chlo-
rine dioxide gas for 30 minutes against 
biofilms on slicers and peelers in a third 
study.24 However, in a fourth study,25 no 

sanitizer caused more 
than a 1.5-log CFU/
cm2 reduction of 
Listeria when treated 
and untreated stain-
less steel or aluminum 
coupons that had 
been cut from a used 
deli meat slicer were 
compared. Additional-
ly, no cleaning cloth-
containing sanitizer 
produced more than a 
1-log reduction com-
pared with controls. It 
may be good to rotate 
sanitizers for various 
applications, includ-
ing boot-dip stations 
for reentry into RTE 
areas. 

Novel Interventions
A variety of natural 

GRAS (generally recognized as safe)-
approved chemicals have been tested on 
different RTE products for their anti-
listerial properties without any product 
quality deterioration. These include 
essential oils, cinnamon powder, apple 
skin extract and organic acids like ferulic 
and malic acids. In addition, EO water, 
intense pulsed light (IPL), combinations 
of ultraviolet (UV) and hydrogen perox-
ide, nisin and heat, and flash pasteuriza-
tion with lauryl arginate ester have been 
shown to be effective hurdles. Ultrahigh 
pressure (UHP), IPL and pulsed electric 
field (PEF) are emerging processing 
technologies developed to enhance the 
safety while maintaining the fresh-like 
quality of food. However, UV light is 
not as effective as other treatments in 
destroying L. monocytogenes. Decontami-
nation methods using gamma radiation, 
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PEF and UHP target different loci in 
the cell, and thus synergy between these 
treatments against L. monocytogenes is 
worth pursuing. More targeted interven-
tions as alternatives to the use of anti-
biotics or chemical decontamination in 
food supply systems are at the research 
stage. For instance, it has been shown 
that a high concentration of strain-   
specific bacteriophages in processing 
plants can successfully control patho-
gens. Pectin-based antimicrobial edible 
coatings on chilled or frozen roast tur-
keys can minimize risks of foodborne 
listeriosis. A coating of lytic enzymes 
attached to silica nanoparticles can se-
lectively kill Listeria on lettuce. 
 
Prevention and Control Measures
 Prevention and control measures 
should be considered for Listeria spp., 
not just L. monocytogenes, and at every 
aspect of the farm-to-fork continuum.26 
These include:
•	 Review	practices	during	primary	pro-

duction to minimize the introduc-
tion of Listeria spp. into the process-
ing environment

•	 Design	and	maintain	targeted	pro-
grams, including cleaning and dis-
infection, for processing equipment 
and facilities to reduce the oppor-
tunity for the introduction, survival 
and multiplication of Listeria

•	 Introduce	hurdle	technology	strate-
gies that reduce the numbers of 
Listeria present in RTE food and the 
potential for any surviving L. monocy-
togenes to multiply during storage of 
the product (shelf life)

•	 Use	microbiological	testing	to	vali-
date the effectiveness of listericidal 
processes, cleaning and sanitation 
programs, and to identify sources of 
Listeria spp. in the processing envi-
ronment and the presence and level 
in the RTE food or ingredients

•	 Take	action	when	Listeria spp. are 
detected to remove or eliminate the 
source and minimize the risks to 
consumers of any products that may 
have been contaminated by these 
organisms 

•	 Educate	and	train	all	stakeholders	

so they understand the difference 
between safe and risky practices and 
how they can contribute best to 
prevention and control strategies; 
the range of actions includes testing 
raw milk used in raw-milk cheeses; 
periodic environmental sampling 
and microbiological testing; review-
ing the cleanability of industrial 

slicing machines; providing the most 
appropriate sanitizers for processing 
equipment; supplying the safest food 
to at-risk consumers and auditing of 
food processors’ food safety systems

Conclusion
 One of the big concerns is that the 
incidence of listeriosis in the U.S. has 
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remained unchanged at 0.3 per 100,000 
people since 2000 despite the improve-
ments made by the RTE meat and poul-
try industry to do more testing, redesign 
equipment and reformulate products. 
One initiative will be 
to give more attention 
to the retail sector, 
since risk assessments 
show that the risk of 
contracting listeriosis 
is greater from retailed 
than from processor-
packaged products. 
Both retailers and 
consumers have a 
responsibility to treat 
RTE food products as 
they are intended for 
use, but to allow some 
safety margins for 
consumer temperature 
abuse and a longer 
storage time.
 The new Food Safe-
ty Modernization Act 
rule requires companies to include pre-
ventive controls for specific hazards.27 
These types of controls can be process 
controls (like Critical Control Points) 
or sanitation controls (e.g., sanitation of 
FCS). However, these controls need to 
be validated first using existing or new 
scientific studies. Once the controls 
are implemented, they will need to be 
monitored, with documentation of who 
will be responsible, how the process 
will be monitored and recorded, what 
happens if there is a problem and how 
monitoring will be verified. The same is 
conducted for corrective action—deter-
mining not only the steps that need to 
be taken when a parameter goes out of 
control, but also who is to be notified, 
who is responsible for correction, where 
and how it is recorded, etc. A recall plan 
must also be put in place, specifying re-
sponsible person(s) and steps of the plan 
from triggering event to food collection 
and disposal, including monitoring and 
verification. One of the ongoing con-
cerns is the competence of third-party 
auditors to detect and report problems 
and of manufacturers to take action on 

these. In the long term, a multiagency, 
multidisciplinary approach is required 
to understand the burden of disease 
associated with this pathogen and 
how to better coordinate the resources 

to respond to con-
tamination and illness 
events.26 L. monocyto-
genes is a very challeng-
ing opponent to beat 
when zero tolerance 
is the goal, and there 
must be continual 
vigilance by the indus-
try in recruiting the 
best prevention and 
control strategies for 
both processing and 
retail food operations. 
Continual research for 
novel technologies ap-
plied throughout the 
food chain from raw 
ingredients to long-
term storage of the 
finished product will 

eventually contribute to a substantial 
decrease in the rate of listeriosis. n
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should be considered 

for Listeria spp., not 

just L. monocytogenes, 

and at every aspect 

of the farm-to-fork 

continuum.”
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Creating a Culture 

“We have to change our culture.”
 It’s been muttered by every frustrated leader, 
in every company, in every sector of the business 
world.
 But what most of them mean is, “We have to 
change the way we do things around here.”
 Fundamentally, this is what the term “corpo-
rate culture” means—“the way things are done 
around here.”
 Corporate culture is the sum of everything that 

makes up the modern workplace. It is the stated 
values of the organization. And, more importantly, 
it is the unstated values that have never been codi-
fied—yet which every employee fully understands.
 It includes the symbols of the organization. 
Some are obvious, like the company logo or 
the mission and vision statements that hang so 
prominently in the main lobby. Others are not 
so obvious to the public—parking spaces, bath-
rooms and dining rooms, corporate jets that are 

By Geoff Schaadt, M.Sc., M.B.A.
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of Food Safety

reserved for senior managers.
 It is the conversations that take place in the 
boardrooms, in the hallways, on the production 
floor and in the break rooms. And it is just as 
much the conversations that don’t take place. 
The jobs-well-done, the need-to-improves and 
the disciplinary actions that never happen.
 It is the stories that are told, the awards that 
are presented, the celebrations that are canceled, 
the myths that are perpetuated.

 Culture is the “smell of the place,” that feeling 
you get when you spend any time in an organiza-
tion, no matter how large or small.
 Culture defines what is OK—and what isn’t. 
Culture defines right and wrong, acceptable and 
unacceptable, meaningful and meaningless.
 Culture can be strong or it can be weak, but it 
always exists. And it exists because people who 
work together must understand “the way things 
are done around here.”
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Changing Culture
 Anyone who gives culture a thought can understand these concepts. The hard 
part is accepting how resilient culture is. Because culture defines a globally accepted 
template for action within an organization, by its nature it exists to resist change. 
This is the critical point every leader must clearly understand: There is no aspect of 
a company that is more difficult to change than the culture. A company that has 
never prioritized food safety in the past, and wishes to move in that direction, must 
realize that it is embarking on a journey. It will require time, perseverance and com-
mitted leadership. There will be resistance, much of it passive and well hidden, and 
there will be failure.
 But corporate culture can be changed if the leaders go into the process with an 
awareness of the scope of the challenge and a plan for overcoming the inevitable 
obstacles (for a success story, see “Cultural 
Transformation at Sunny Delight,” p. 44).

Culture Types
 Over the years, many models of corpo-
rate culture have emerged in the business 
press, and managers can become quickly 
overwhelmed by the management-speak 
jargon that academics so often use. In 
most situations, the discussion can be simplified and distilled into two basic camps 
of corporate culture: role-based cultures and task-based cultures.
 Role-based cultures are most familiar to those of us who have worked in the food 
manufacturing space, and they have dominated Western companies for decades. In 
role-based cultures, authority, power and resources are driven by title and individual 
personality. Hierarchy and bureaucracy frame the structure of the organization. 
Decisions are passed down from authority figures to be carried out by the relatively 
powerless employees who form the bottom of the pyramid-shaped org chart.
 This culture results in a workforce that is largely disengaged from their work. Em-
ployees who have little or no discretion in making decisions or offering input to the 
decision-making “class” have no motivation to engage when problems emerge.
 The pervasive attitude among the frontline workers is “not my problem.” And in 
a very real sense, this is true. In an environment where the worker is told what to do, 
how to do it and how much time she has to get it done, she has no ownership of the 
task. When this person sees a problem developing that is not specifically part of her 
job, it is literally not her problem. That problem belongs to the quality assurance 
staff—or packaging—or customer service, but not to her.
 Task-based cultures, on the other hand, are far more inclusive of everyone within 
the organization. This culture type focuses attention on solving problems, accom-
plishing tasks and developing talents. A team-based approach to work is often used, 
and respect is earned based on expertise and professionalism. Power evolves from 
the accomplishments of the group rather than the position of the individual. Report-
ing lines in this culture are often complex and interwoven rather than straight up the 
chain of command. Hero leaders and departmental silos are not well tolerated.
 So which culture type is most likely to produce lasting results for companies that 
are attempting to entrench a commitment to food safety? Consider the reaction that 
line workers are likely to have when they discover an issue—is it “not my problem” 
or is it “we have a problem?”

The First Step to Change
 The first step to creating lasting change to your corporate culture? Senior man-
agers must accept that they will likely not face a more difficult challenge in their 
professional career. With this backdrop, the members of the executive team must be 
completely committed to cultural change. In fact, the success of the desired culture 
change can be predicted by the personal commitment of the CEO and senior team. 

This does not guarantee success, but a 
lack of personal commitment will prac-
tically guarantee that the initiative will 
fail!
 These changes will create discomfort 
at every level of the company, probably 
more in the executive suite than any-
where else. Some members of this group 
will accept that a new approach to lead-
ership and management is necessary, 
and some will not. It is not unusual for 
change leadership to require changes in 

leadership, as this is not a group famous 
for its commitment to teamwork. None-
theless, it is crucial that executives con-
sistently model the behaviors they hope 
to engender in the larger organization.
 A failure here to “walk the talk” will 
result in systemic cynicism and apathy, 
and will encourage those who resist the 
change to soldier on. Author Donella 
Meadows, in Thinking in Systems, notes, 
“Purposes are decided from behavior, 
not from rhetoric or stated goals.”
 The clear message in both words and 
actions must be, “Resistance is futile.”

Where Are You Now?
 With executive commitment in 
hand, the next step is “Where are we 
now, and where do we want to go?”
 There is only one effective way to 
create a complete picture of the current 
state of the organization, and that is by 
meeting with stakeholders. Of course 
this includes employees and managers 
from every department and at every 
level, but to really ensure that your real-
ity is captured, be certain to include 
external viewpoints as well—feedback 
from suppliers and clients, even your 
own board members, will often provide 
a perspective that differs from the views 
of those who are too close to the prob-
lem.
 This data collection will take many 
forms, like town hall meetings, personal 

 “Corporate culture is the sum 

of everything that makes up the 

modern workplace.”
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interviews, small group discussions, questionnaires and surveys. However, the key to 
reliable feedback is to create an environment that encourages two-way communica-
tion, and where people understand that they can be honest and open without fear of 
repercussions.
 A huge benefit of these activities is the opportunity to identify those individuals 
within the company who are already aligned with the new direction. These are peo-
ple who will serve as banner carriers and examples to their peers. The term we fre-
quently hear in the business press is “change agents.” Finding a group of like-minded 
employees who embrace the new direction and are committed to driving it forward 
is critical to the success of any change initiative. Even in a hierarchical organization, 
the ability to create an informal network of these change agents will drive success. 
And these people must represent every department, from HR to R&D, and every 
level, from VP to line worker.

Where Do You Want to Go?
 Notice that there has already been a lot 
of work but no discussion of the specific 
outcomes—this is by design. The senior 
managers probably have a good idea of 
the direction that they would like to take 
the culture, but it would be premature and 
inappropriate to deliver this message with-
out input from all the stakeholders. This is 
particularly true for those companies that 
are trying to move from a role-based cul-
ture to a task-based culture.
 It makes no sense to tell people, “We 
are going to create an environment of co-
operation where every employee is valued 
and your input is welcomed,” followed by, 
“and this is how you will do it!” The best 
way to engage people meaningfully is to 
include them early in the process. Leaders 
have to be prepared to go into meetings 
and say, “I don’t know.” Engaging stake-
holders early in the process will mean not 
having answers to some of the difficult 
questions that emerge from conflicting 
agendas. With hard work and commit-
ment, however, a vision and a strategy will 
emerge.
 The challenge, then, will be to capture 
the vision in such a way that it can be pre-
sented in an authentic, transparent form 
to every member of the company so that it 
says, “This is where we are going, and this 
is how we are going to get there together.” 
The vision will be codified in the mission, 
vision and value statements of the orga-
nization. It will be communicated in the 
company newsletter, on the intranet, in 
regular e-mails, and it will become part of 
the daily conversations. It will be evident 
in the revised key performance indica-
tors of the company that emphasize food 
safety over all else—including short-term 

revenue. Every employee will have a 
clear understanding of the strategy, 
the shared values, the goals and the 
expectations of him or her as a valued 
contributor. All of this will be part of an 
overarching communication plan that is 
rich in detail and repeated often. 
 In fact, legendary change guru John 
Kaplan tells us “it is very easy for you 
not to undercommunicate a little bit, 
but to undercommunicate by huge 
amounts in a way that will literally, liter-

Balancing Employee and 
Management Engagement
 As more companies start to think about better ways of measuring 
the energy and motivation of their workforce, the concept of 
employee engagement has emerged as a commonly accepted method 
for thinking about these issues.
 It has been widely reported that organizations that increase their 
ratio of engaged employees see a variety of positive outcomes, 
including increased profits, improved client interactions, improved 
employee retention, increased productivity and increased safety 
records.
 And as is typical with any new business framework, a constellation 
of competing products and consulting groups has coalesced around 
employee engagement. However, two groups have emerged as well-
accepted leaders in measuring employee engagement. The Gallup 
organization with the Q12© survey and The Conference Board with the 
Employee Engagement Barometer™ have created valid instruments for 
managers who need to evaluate the state of mind of their employees.

The Other Side of the Equation
 What I find missing in this conversation regarding the levels 
of engagement that employees report is a validated measuring 
instrument the organization can apply to its leaders regarding their 
attitudes and behaviors. Something like this would provide a useful 
mirror for bosses to better understand the impact they have on 
those who report to them. Issues that should be evaluated would go 
something like this:
•	 My	employees	are	proud	to	work	for	(organization	name).
•	 My	direct	reports	enjoy	working	for	me.
•	 My	employees	have	the	materials	and	equipment	they	need	to	do	

their job to the best of their ability.
•	 I	value	the	opinions	of	my	employees.
•	 I	understand	what	is	most	motivating	to	my	direct	reports—money	

vs. time off vs. recognition.
•	 I	regularly	speak	with	my	direct	reports	and	discuss	their	plans	for	

professional development.
•	 My	employees	know	where	they	stand	with	me	at	all	times—they	

know exactly where I feel their strengths and weaknesses lie.
•	 My	employees	are	committed	to	doing	quality	work.
•	 My	employees	are	motivated	to	contribute	more	than	what	is	

expected of them in their jobs.
•	 My	direct	reports	are	not	planning	to	leave	my	unit	or	the	company.
•	 I	provide	my	employees	with	the	opportunities	they	need	to	learn	

and grow.
•	 My	employees	feel	a	sense	of	accomplishment	in	their	jobs.
•	 Overall,	my	employees	are	satisfied	with	their	jobs.
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Evaluate the Processes
 Issues of culture often focus atten-
tion on production, but it is the sup-
porting processes that will often derail 
change efforts.
 In particular, HR policies and pro-
cesses for recruitment, evaluation, pro-
motion, training and compensation are 
a frequent source of internal conflict for 
organizations and should be evaluated 
early in the change process to ensure 
that these issues are not at odds with the 
new direction. Are new hires recruited 
with the culture in mind? Are promo-
tions in line with the new cultural pri-
orities? Does compensation continue to 
flow to those who exhibit “hero” lead-
ership rather than cooperation? These 
situations are quickly sniffed out by the 
many who continue to chafe under the 
control of the few. The result is a fertile 
breeding ground for cynics and discon-
tent.
 Again, it is frequent and directed 
communication with those who are 

ally kill a change effort even if it’s a brilliant strategy....” Include specific details and 
celebrate small wins—not on a monthly basis, but daily.

Change Needs Urgency
 Complacency is widely acknowledged as the enemy of change. The executive 
leadership, supported by the guiding coalition, will be instrumental in creating a 
sense of urgency among the larger group. However, there must be a certain balance 
in creating urgency without also creating excessive anxiety.
 Stephen Elop, CEO of Nokia, famously sent an internal memo to his company 
referencing the parable of the oil rig worker in the North Sea who suddenly finds 
himself on a burning platform and faced with the choice of jumping 98 feet into icy 
waters or taking his chances with the fire. Normally, the man would never jump into 
the freezing water, but abnormal circumstances caused him to radically change his 
behavior. Elop went on to explain that Nokia was on a burning platform itself and 
must decide whether to jump. Ultimately Nokia did jump, abandoning the software 
platform that had been developed in-house and moving to a Microsoft operating 
system. Opinions vary on the outcome, but to date Nokia has shown little momen-
tum in regaining lost marketshare while shedding thousands of jobs.
 The problem with taking a burning-platform, jump-or-die position? Repeated 
threats quickly lose their impact, ultimately resulting in a demoralized workforce. 
The real threat that emerges from this environment is that the most talented people 
in the company will bolt for other opportunities. This is where the changes created 
by the Food Safety Modernization Act and Global Food Safety Initiative can pro-
vide a natural advantage in the food production environment. The requirement to 
meet the new standards has created a sense of urgency in the sector.

 In 2006, results and morale were at an all-time low at the Sunny 
Delight plant in Atlanta. The divestiture from Procter & Gamble had 
resulted in the departure of several key resources at a time when the 
pace of innovation and complexity was increasing significantly. The 
plant leadership team, led by Amir Ghannad, set out to implement a 
series of interventions to transform the culture and the results at the 
plant.
 Within 2 years, the plant went from being the worst-performing 
Sunny Delight plant, and a liability to the company, to delivering 
company and industry benchmark results across a wide variety of key 
performance indicators—and being the company’s go-to site.
 In 2009, the plant was named “The Company of the Year in Atlanta” 
by	the	local	chapter	of	The	Association	for	Operations	Management.	
The Georgia Chapter of the International Coach Federation also 
recognized	the	plant	with	an	Honorable	Mention	PRISM	Award	for	
using coaching methodology to bring about a significant turnaround 
in results and morale. The story of the transformation has also 
been featured in business radio interviews and in an article entitled 
“Company Lifts Workers and Bottom Line” in the Atlanta Journal-
Constitution on June 27, 2010.
 The story of this transformation is a testament to the power of 
leveraging culture to deliver superior business results. In today’s 
environment, when the pace of innovation is faster than ever, 
it is necessary to keep up with, and make full use of, the latest 
methodologies to improve results. But what often takes the backseat 
to implementing new programs is good, old-fashioned leadership to 
ensure that the investments in programs and systems are fully utilized.
 Ghannad comments, “The tried-and-true way to get an immediate 
and lasting boost in results in virtually every business that involves 
people is to take the necessary steps to ensure people are engaged, 
excited and committed. In our case, this was the main avenue we 

used to turn things around at the 
plant—with virtually no capital 
investment.”
 He also shares some of the 
values that drove the improvement 
efforts at the plant forward: “I 
am clear that these principles 
themselves are not new to you, 
but keep in mind that it is not 
‘knowing what to do,’ but rather 
‘doing what you know’ that makes 
the difference. I’d encourage you 
to pick a challenge you are dealing 
with in your organization and read 
these principles with the intention 
to identify and commit to specific 
actions. These are steps that you 
are willing to take immediately to 
improve and leverage employee 
engagement in your organization.”
 Principle 1: The leader must 
declare him/herself the greatest 
barrier to progress and actively 
work toward getting out of the 
way. If you can think of other 
factors that you consider your 
greatest barriers, ask yourself, 
“Why am I tolerating that? What 
can I do about it?”
 Principle 2: Leaders must 
declare a bold future into 

Cultural Transformation at Sunny Delight
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most impacted by these various pro-
cesses that will uncover the trouble 
spots before they come to a boil. It 
can be a shock for corporate executives 
who have, over many years, built their 
professional reputations on the capac-
ity to control their personal fiefdoms. 
Bureaucracies built around procure-
ment, budgets and quality assurance will 
frequently be challenged as companies 
move to empower cross-functional 
teams.
 This is where the will of the execu-
tive team is likely to be tested:
•	 First,	are	they	up	to	the	challenge	of	

driving change through the ranks of 
entrenched senior and middle 

 managers?
•	 Second,	can	they	create	an	environ-

ment where employee communica-
tion is not just a vehicle to complain 
and expect managers to fix problems, 
but also a route for employees to 
accept responsibility for learning and 
developing solutions?

 See “Balancing Employee and Management Engagement,” p. 42, for ideas on 
how to assess both sides of the company team.

Persevere Your Way to Change
 You cannot change your culture to create the changes you need in your processes 
and production. In fact, it is exactly the opposite. Only by making ongoing changes 
to the processes and procedures, and by making these changes permanent, will you 
eventually create a change in the culture of the company.
 Create wins. Celebrate them. Continuously engage stakeholders to reevaluate the 
progress—or the lack of progress—that is being made. Expect failure. Adapt to the 
situation and try again. Difficult decisions will have to be made. It is likely that some 
people will not accept the changes and will have to be let go. Leadership must come 
from senior executives. Culture change is not an initiative that can be delegated.
Always bear in mind that there is no part of this process that will be easy. Changing 
the culture of any organization is messy, complex and a long-term commitment in 
the best of circumstances. And don’t declare victory too soon—hidden pockets of 
resistance lurk everywhere. They will emerge when you decide your job is done.
 Again, John Kotter captures the idea best when he likens difficult change initia-
tives to tending a fire. You can’t just throw a match and walk away. You have to 
watch over it and adapt to changing conditions to ensure that it will grow into a 
source of light and energy. n

Geoff Schaadt, M.Sc., M.B.A., is a consultant and practice leader, business sustainability, with Delta Partners Inc.,  

a management consulting firm headquartered in Ottawa, Ontario. For more information on resources you can use 

to change the culture at your company or facility, contact Geoff at gschaadt@deltapartners.ca.

existence. Focusing on survival will not call forth the best in us. 
Believing in a brighter future does, and we get our clues on what the 
future holds from our leaders. We declared that we would be “The 
Showcase of Excellence” at a time when most people would be happy 
just to know that we would survive. That vision became the standard 
by which we evaluated ourselves and the brighter future that we 
looked towards.
 Principle 3: Nurture the whole person and a more productive 
employee will emerge. The second part of our vision was that we were 
going to be “The Cradle of Prosperity” for the employees and their 
families. We held coaching sessions and offered programs that were 
aimed at helping employees. This helped many employees improve 
their	quality	of	life,	and	it	demonstrated	that	leadership	cared	about	
them—not just as an employee but as a person.
 Principle 4: Leaders must not have an entitlement mentality 
when it comes to their employees’ commitment. We are well within 
our rights to expect compliance. We pay for it and must receive a 
certain level of performance in return. However, the ultimate level of 
commitment that it takes to create breakthrough results is priceless. 
It can only be earned by creating the right conditions in which 
employees offer up their commitment for free.
 Principle 5: Leaders must openly demonstrate their willingness 
to receive feedback on their effectiveness as a leader and act on it. 
It would be naïve to never ask our customers what they think of our 
products and services and expect to remain competitive. Additionally, 
as “servant leaders,” we must have formal and informal avenues to 
gauge our performance. We conducted a survey where all technicians 
rated the leadership team members and provided examples of 
positive and negative behavior.
 Principle 6: Leadership must actively extend trust and respect. This 
can be done through symbolic gestures that send a clear signal to the 
entire organization that the leader considers them trustworthy. One 
such example in our case is that we do not have timecards; rather, 

we rely on everyone entering 
their time in the payroll system 
correctly. Further, genuine personal 
gestures of trust and respect have 
a lasting effect.
 Principle 7: Leadership must 
break down silos and role-model 
and expect collaboration. If the 
organization is always looking 
for direction from the top, the 
limit of what it can accomplish 
is determined by the leader’s 
capacity. But if you expect synergy 
and coach the next layer of 
leadership on how to collaborate 
effectively, it unleashes unlimited 
power to create.
 Principle 8: The most 
powerful way to shift the culture 
of an organization is to alter 
its language. One of the most 
powerful interventions we made 
was that we distinguished the 
language of players “on the court” 
playing the game, and spectators 
“in the stands” talking about 
the game. The pervasive effect 
of this distinction and language 
literally resulted in a 10 percent 
increase	in	our	overall	equipment	
effectiveness less than 2 weeks 
after we introduced this language 
at a plant off-site.
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FFor consumers who actively choose to forgo 
meat, they should be cautioned not to believe 
the claimed benefits outright: vegetarian or 
vegan diets hold many of the same food safety 
risks as meat-based diets. Moreover, easily 
fulfilling one’s nutritional requirements creates its own set of 
challenges. The meat industry has an obligation to counter 
emotional rhetoric with science-based fact and transparency, 
as consumers both need and want to be informed. 

The Animal Activist Connection 
 The so-called gap of knowledge is expertly exploited by 
certain activist groups. They’ve become more strategic and 
“professional” in their approaches and now spend much time 
and money lobbying legislators, running ballot initiative cam-
paigns and building business-to-business relationships with 
prominent food companies.1

 Their primary goal is to influence how animals are raised. 
In particular, they pressure companies that buy large quanti-
ties of meat, milk and eggs to force changes in animal housing 

and husbandry practices upon their suppli-
ers. Take, for example, in the swine industry, 
the hot button topic of individual gestation 
stalls versus group housing for gestating sows. 
According to Neil Dierks, chief executive of-

ficer of the National Pork Producers Council, animal activist 
groups are masterminds at exploiting the “gap of knowledge.”2 
Activists are telling food companies that more than 25 percent 
of gestating sows are already housed in groups, while in real-
ity that number is closer to 6 percent. As a result, companies 
placing bans on buying pork from farms that utilize gestation 
stalls are going to have a very hard time acquiring the prod-
ucts they need to meet their demand.2 
 These campaigns against gestation stalls are just one ex-
ample of how certain individuals are preying on consumer 
perceptions and utilizing those perceptions—or rather, misper-
ceptions—to influence buying propensities and legislative 
agendas. In the February/March 2013 issue of Food Safety 
Magazine,3 F. Bailey Norwood, Ph.D., and Jayson L. Lusk, 
Ph.D., authored an article entitled “Animal Welfare and Food 
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Safety.” Although the article presented no scientific evidence 
of a correlation between humanely raised food and increased 
food safety—as the authors astutely pointed out, consumers 
don’t always pay attention to scientific evidence. 
 Instead, perceptions of food safety are just as important 
as actual safety—insofar as driving consumer choice and retail 
sales. It is clear that food producers, as well as everyone in the 
food chain—packers, processors and retailers—face a daunting 
challenge, as they must raise food that is bacteria-free and safe 
as well as convince consumers that their food came from ani-
mals that were humanely cared for. Even Norwood and Lusk 
acknowledge that activists “will go to great lengths to convince 

the public that their food is unsafe, so livestock industries 
must not only battle bacteria and germs but sensationalized 
information as well.” 
 There is no scientifically valid reason to eliminate red 
and processed meat and poultry from the diet. Lean meats 
align with the Dietary Guidelines for Americans and the new 
“MyPlate” food guide.4 Meat provides many underconsumed 
nutrients such as potassium, phosphorous and vitamin B12, a 
micronutrient found only in animal protein and often lacking 
in people over age 50. 
 Activists often cast doubt on the safety and healthfulness 
of meat products. By calling into question practices they term 
“factory farming,” the activist community leads consumers to 
believe that large-scale farms and processing facilities cannot 
humanely manage their animals, nor control or manage bacte-
ria growth, which leads to foodborne illness. 
 With only 2 percent of our population producing food for 
more than 300 million Americans, consumers are relatively far 
removed from their food supply.5 Many are not aware of the 
advances made in making, and keeping, food safe. While even 
one death is too many, it is important to note that for every 
39 million Americans, only one will die of a food-related 
illness.4 
 Many in the food industry agree that they must gain 
ground in affecting public perception. Former genetically 
modified organism (GMO) foe Mark Lynas, for example, 
spent years of his life criticizing modern agricultural practices. 
Lately, however, he’s become one of the strongest advocates 
for U.S. farmers. In 2008, Lynas, a British author of three 
books on global climate change, wrote an editorial actively op-
posing GMOs.6 Following a flurry of online comments, Lynas 
took a more critical look at GMO crops, and in the process, 
he learned that he had held an “anti-science” view of GMOs 
for too long, which contradicted the extensive research he had 
conducted on climate change using scientific sources. Lynas 
argues that Americans must conduct their own, independent 
inquiries into different topics.7 

Food Safety Protocols Are Everyone’s 
Responsibility 
 If asked, arguably many consumers would probably consid-
er foods derived from animals to be less safe than those de-
rived from plants.3 According to the U.S. Centers for Disease 
Control and Prevention (CDC)’s most recent report, however, 
produce—not meat—was responsible for nearly half of all ill-
nesses derived from food. Contaminated meat and poultry 
together, by contrast, were to blame for 22 percent of cases, 
whereas dairy and eggs accounted for 20 percent of illnesses.8 
 The report covers data from 1998 to 2008 and says that 
produce of all kinds was implicated in 46 percent of illnesses 

and 23 percent of deaths. These statistics closely match recent 
news headlines detailing stories of individuals sickened by jala-
peños, melons, tomatoes, lettuce and peanuts.9, 10 Specifically, 
leafy vegetables led the list for the largest share of illnesses 
at 17 percent. Some scholars may argue that this statistic is 
misleading as the contamination of leafy greens could be due 
to contamination at the point of service, for example, a food 
worker who contaminates a salad. This is not to say that veg-
etables shouldn’t be consumed as part of an overall healthy 
diet, but consumers may be recognizing that no one product 
is 100 percent safe—including vegetables and leafy greens. 
 Discrepancies about vegetables illustrate the two-sided coin 
often faced by the meat, poultry and egg industries. On the 
one side, fresh-cut leafy greens and vegetables come up as the 
nutritional stars of salad mixes, praised by doctors and public 
health agencies alike, many for being nutritional powerhouses, 
packed with vitamins, minerals and disease-fighting natural 
compounds. 
 Flip that coin again, however, and you come up with re-
cent warnings from the CDC about foodborne illnesses. What 
is important to note, though, is even the CDC is encouraging 
people not to be discouraged by these findings—just to be 
careful and practice good food safety habits to reduce the risks 
of illness. This message should carry through to consumers of 
every product—including meat, poultry and eggs. Food safety 
is the responsibility of us all, not just the producers, packers 
and retailers. 
 Producers of meat, poultry and egg products have long 
been familiar with increasingly specific regulations. The Fed-
eral Meat Inspection Act works to prevent adulterated or mis-
branded meat and meat products from being sold as food and 
to ensure that animals providing meat and meat products are 
slaughtered and processed under sanitary conditions.11 These 
requirements also apply to imported meat products, which 
must be inspected under equivalent foreign standards. 
 The four primary requirements of the Meat Inspection Act 
of 1906 were as follows: (1) mandatory inspection of livestock 

“...perceptions of food safety are just as important as actual 
safety...”
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before slaughter; (2) mandatory post-
mortem inspection of every carcass; (3) 
sanitary standards established for slaugh-
terhouses and meat processing plants 
and (4) authorized U.S. Department of 
Agriculture (USDA) ongoing monitor-
ing and inspection of slaughter and pro-
cessing operations.11 After 1906, many 
additional laws that further standardized 
the meat industry and its inspection 
were passed.
 Hazard Analysis and Critical Control 
Points is an additional management sys-
tem that addresses food safety through 
the analysis and control of biological, 
chemical and physical hazards, from raw 
material production, procurement and 
handling to manufacturing, distribution 
and consumption of the finished 
product.12 
 As a result of stringent regulations 
and many advances through industry-
led initiatives, large-scale meat process-
ing operations have very rigorous food-
safety systems in place; otherwise, they 
wouldn’t be in business today. More-
over, federal inspectors’ legally required 
presence in slaughterhouses and process-
ing plants every day monitoring systems 
for both animal welfare violations and 
food safety issues should add a signifi-
cant layer of confidence for consumers 
about meat, poultry and egg products. 
 Yet this confidence does not always 
resonate with consumers, which may be 
due, in large part to consumers not un-
derstanding agriculture in general. In a 
recent poll conducted by the Pork Net-
work, respondents were asked the ques-
tion, “How do you believe consumers 
feel about agriculture?” Approximately 
78 percent of respondents felt “consum-
ers like agriculture but don’t understand 
best-management practices.”13 Interest-
ingly, no one agreed that consumers 
“like agriculture and understand best-
management practices,” and 22 percent 
of respondents answered that consumers 
“are negative about agriculture in gen-
eral.”
 Obviously, there is work to do to 
help the public understand livestock 
production and the practices associated 
with it. Research shows farmers them-

selves are highly respected and admired by consumers, so capitalizing on this posi-
tive image would seem a logical step forward.

Antibiotics: The Next Frontier for Debate 
 One of the issues most misunderstood by consumers, and thus one of the largest 
issues facing the meat industry, is antibiotic use in food animals. 
 In late February 2013, two leading Democrat members of Congress, Henry Wax-
man (CA) and Louise Slaughter (NY), introduced legislation aimed at providing 
more detail on the amount and use of antimicrobial drugs given to animals raised 

FSM6713pg38-51.indd   49 5/22/13   12:03 PM

http://www.marel.com/usa
mailto:info.us@marel.com


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

MEAT 

for food. The legislation, entitled the “Delivering Antimicro-
bial Transparency to Animals (DATA) Act,” states it will help 
public health officials and scientists “better understand and 
interpret trends and variations in antimicrobial resistance” and 
identify interventions for preventing and controlling drug 
resistance.14 

 This bill, however, is unnecessary as the animal agriculture 
industry already has the National Antimicrobial Resistance 
Monitoring System (NARMS) in place.15 NARMS is a na-
tional public health surveillance system that tracks antibiotic 
resistance in foodborne bacteria. The NARMS program was 
established in 1996 as a partnership between the U.S. Food 
and Drug Administration (FDA), CDC and USDA.
 NARMS monitors antimicrobial susceptibility among 
enteric bacteria from humans, retail meats and food animals. 
The major bacteria currently under surveillance are Salmonella, 
Campylobacter, Escherichia coli and Enterococcus. NARMS also 
collaborates with antimicrobial resistance monitoring systems 
in other countries to work toward international harmonization 
of testing and reporting.15 Currently, each NARMS agency 
publishes comprehensive annual reports.16 
 While some perceive that antibiotics are used to rapidly 
increase the growth of livestock animals, the truth is that 
farmers and ranchers work closely with their veterinarian to 
determine the best strategies to keep their animals safe and 
healthy. Antibiotics are one of several tools that farmers may 
use, when necessary, in a herd health program. When animals 
are sick or at risk of becoming sick, they should be treated in 
adherence to evidence-based standards of veterinary medicine 
in ways that don’t stress the animals or the environment and 
are in the best interest of long-term human health.17

 Farmers and ranchers use antibiotics, when necessary, to 
humanely treat sick animals and to keep animals healthy, 
always in consultation with their veterinarian. In addition, 
farmers and ranchers can only use veterinary antibiotic medi-
cines that are approved by FDA and used in accordance with 
FDA orders, guidance and requirements. FDA continues to 
monitor antibiotic medicines on a regular basis, to ensure the 
medicines are effective and safe for animals and their meat 
and milk products.

In Summary 
 While there is certainly a lot of misinformation circulat-
ing through both traditional and social media, the industry 
needs to continue to increase transparency and better explain 
standard industry practices to their customers as well as all 
consumers. 
 Conflicting scientific information and a lack of self-discov-
ery and consumer-driven inquiry leads to a “knowledge gap” 

that can easily be exploited by groups opposed to the animal 
agriculture industry. 
 It is important to remember that there are risks and ben-
efits to everything—eating a meat-free diet isn’t always as safe 
and healthy as portrayed, but too much meat and poultry 
isn’t healthful either. For consumers to make logical and well-

informed choices, the meat industry must be more proactive 
in contributing to ongoing discussions with consumers. It is 
also important to remember, however, that the many choices 
consumers have at the grocery store are only available because 
of the dedicated farmers, ranchers and processors that work 
everyday to feed a hungry country and world. n
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TThe passage of the Food Safety Modernization 
Act (FSMA) marked a historic revolution in 
U.S. food safety laws. Both the law, and the 
U.S. Food and Drug Administration’s (FDA) 
recently published proposed regulations, make 
very clear that the focus of food safety will 
shift away from federal regulators responding 
to unpredictable incidences of contamination to a system 
whereby both domestic and international food producers are 
required to take specific proactive steps and assume primary 
responsibility for producing safe food. FDA’s Deputy Com-
missioner for Foods Michael R. Taylor recently outlined 
FDA’s strategy to implement FSMA as follows: 
 Stated in the simplest terms, the recognized solution to the prob-
lem of foodborne illness is a comprehensive prevention strategy that 
involves all participants in the food system, domestic and foreign, 
doing their part to minimize the likelihood of harmful contamination. 
And that is the strategy mandated by FSMA. It is not a strategy that 
assumes we can achieve a zero-risk food supply, but it is a strategy 
grounded in the conviction that we can better protect consumers and 

the economic vigor of the food system if everyone 
involved implements reasonably available measures 
to reduce risk.   

The FSMA strategy recognizes that the food 
industry has the primary responsibility and ca-
pacity to produce safe food, but it calls for a new 
definition of public and private roles on food safety 

and a modern new framework for regulatory oversight, integration of 
government food safety efforts, and public-private collaboration.1

 FSMA requires FDA to implement many rules and regula-
tions on various effective dates and implementation schedules. 
FDA’s initial implementation of rules governing expanded 
records access, reinspection and recall fees, as well as food 
facility registration guidelines, has now given food manufac-
turers their first taste of the potentially costly and burdensome 
new FDA food safety scheme.
 We address below the key provisions of FSMA, FDA’s 
initial interpretations and implementation strategies for those 
provisions and how they differ from prior requirements under 
the federal Food, Drug & Cosmetic Act (FD&C), all with an 

REGULATIONS By Sonali Gunawardhana and James N. Czaban
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eye toward practical recommendations for food manufacturers 
and growers.  

Growing Underlying Cost — Expanded Record Access 
 Because the records-access provisions of FSMA became 
effective on passage, FDA issued an interim final rule in Feb-
ruary 2012 that expands the agency’s records access authority 
well beyond what was accorded the agency prior to FSMA. 
Previously, FDA was allowed only limited access to company 

records related to specific articles of food that the agency 
reasonably believed to be adulterated and to present a threat 
of serious adverse health consequences or death to humans 
or animals. Now, under FSMA, FDA may demand access to 
company records relating to any article of food the agency 
believes is reasonably likely to be affected in a similar manner. 
FDA is using this expanded records access authority to impose 
ever more expansive record-keeping requirements as part of 
every other proposed FSMA regulation. Indeed, several new 
record-keeping requirements have already been unveiled in 
both the Produce Safety and Preventive Controls proposed 
rules, which are discussed more fully below. 

Shifting the Regulatory Cost Burden to Industry — New Reinspection 
and Recall Fees
 In August 2012, FDA announced domestic and foreign fa-
cility reinspection, as well as recall and importer reinspection 
fees, although FDA explicitly indicated that it would not issue 
invoices for reinspections or recalls until a guidance document 
is published, outlining a set of guidelines for small businesses. 
Currently, there is no fee for an initial FDA inspection; how-
ever, FSMA authorizes FDA to assess and collect fees related 
to certain domestic food facility, foreign food facility and im-
porter reinspections. The fee for reinspection is to cover rein-
spection-related costs when an initial inspection has identified 
certain food safety problems. The rates for reinspection are 
$221 an hour per FDA field investigator if no foreign travel is 
required, and $289 an hour if foreign travel is required. FDA 
will not estimate the reinspection cost and simply states that 
it would be determined on a case-by-case basis. FDA also has 
the authority to assess and collect fees for food recall activities 
associated with a recall order when a domestic food facility or 
importer does not comply with such an order. Even though 
FDA has indicated that it will not issue fee invoices until the 
small business guidance is published, it has incorporated the 
following language in numerous warning letters dating back to 
April 2012, giving notice that it is only a matter of time before 
FDA begins collecting fees as authorized by FSMA.
 Section 743 of the Act (21 U.S.C. § 379j-31) authorizes FDA 
to assess and collect fees to cover FDA’s costs for certain activities, 

including costs related to reinspection. A reinspection is one or more 
inspections conducted subsequent to an inspection that identified non-
compliance materially related to a food safety requirement of the Act, 
specifically to determine whether compliance has been achieved. Re-
inspection-related costs means all expenses, including administrative 
expenses, incurred in connection with FDA’s arranging, conducting, 
and evaluating the results of the reinspection, and assessing and col-
lecting the reinspection fees, 21 U.S.C. § 379j-31(a)(2)(B). For a do-
mestic facility, FDA will assess and collect fees for reinspection-related 

costs from the responsible party for the domestic facility. The inspection 
noted in this letter identified non-compliance materially related to a 
food safety requirement of the Act. Accordingly, FDA may assess fees 
to cover any costs related to reinspection.2

The Possible Hidden Costs — Facility Registration
 In October 2012, FDA tackled another FSMA provision, 
regarding registration, by issuing an updated guidance docu-
ment entitled “Necessity of the Use of Food Product Catego-
ries in Food Facility Registrations and Updates to Food Prod-
uct Categories.” Under this guidance, a registrant must submit 
a registration to FDA containing information necessary to 
notify the agency of the general food category of any food 
manufactured, processed, packed or held at such facility. FDA 
also now has the power to suspend a food facility registration, 
which it recently did to Sunland Inc., based on the company’s 
massive peanut butter recall. FSMA does not require regis-
tered facilities to pay a registration fee; however, in its budget 
request for fiscal year 2013, FDA incorporated language for a 
Food Establishment Registration User Fee of approximately 
$500 per facility, which would generate approximately $220 
million in fees. Because FDA does not have the authority to 
collect this fee, Congress would need to approve the request 
and grant FDA authority to collect the user fees. 

FDA’s Interpretation of FSMA Unveiled
 Unlike the FSMA provisions discussed above, other pro-
visions are being rolled out more cautiously. On January 4, 
2013, 2 years after FSMA was enacted, FDA proposed two 
comprehensive rules aimed at preventing the contamination 
of produce and processed foods. These proposed rules are 
the core of FSMA and represent a monumental change in 
the way FDA regulates food. Some of the significant changes 
outlined in these two proposed rules include requirements 
for companies to draft and comply with highly specific food 
safety plans; to adhere to much more extensive record keep-
ing and to implement new safety measures, including, for 
example, requiring that farmworkers wash their hands, install-
ing portable toilets in crop fields, as well as developing correc-
tive action plans for handling outbreaks of foodborne illness. 

“The passage of the Food Safety Modernization Act (FSMA) marked a 
historic revolution in U.S. food safety laws.”
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FSMA gives FDA broad new powers, including the authority 
to mandate that companies recall products as well as the abil-
ity to review internal records at farms and food production 
plants. For the first time, food processing companies would 
be required to design and document an exhaustive program 
of sanitary measures varying from pest control to what factory 
workers are allowed to wear while on duty.

 The Preventive Controls proposed rule will implement Sec-
tion 103 of FSMA, which requires food facilities to evaluate 
potential food safety hazards, identify and implement preven-
tive controls, verify that the controls are adequate to control 
the hazards identified, take corrective action when needed 
and maintain a written food safety plan. The requirements 
outlined are similar to the Hazard Analysis and Critical Con-
trol Points (HACCP) systems currently in place for juice and 
seafood, in which facility operators are required to understand 
the hazards that are reasonably likely to occur and to establish 
controls to minimize and prevent the hazards.

 This proposed rule applies to facilities that manufacture, 
process, pack or hold human food, which means this gener-
ally applies to facilities that are required to register with FDA 
under Section 415 of the FD&C. The proposed rule exempts 
certain facilities, but the rule explicitly states that FDA may 
withdraw certain exemptions if it determines it is necessary 
to protect the public health. This revocation provision will 

allow FDA to reassess its enforcement parameters. Facilities 
such as warehouses that only store packaged foods and that 
are not exposed to the environment would not be subject to 
the proposed rule, nor would other activities that are already 
governed by established HACCP regulations, such as those 
involving seafood, low-acid canned foods and juice. Dietary 
supplements would also be exempt, as they must comply with 
the current Good Manufacturing Practices for supplements.
 Furthermore, each covered facility would be required to 
prepare and implement a written food safety plan by a quali-
fied individual (someone who successfully completes training 

“FSMA gives FDA broad new powers, including the authority to 
mandate that companies recall products as well as the ability to review 
internal records at farms and food production plants.”
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in accordance with a standard curriculum or is qualified by 
training and experience). Written plans must include a writ-
ten Hazard Analysis that identifies and evaluates known or 
reasonably foreseeable hazards for each type of food manu-
factured, processed, packed or held at the facility. Each plan 
must also include preventive controls, including controls for 
process, food allergens and sanitation, and a recall plan should 
a hazard be discovered. In addition, facilities will be required 
to develop monitoring procedures to document and verify 
that the preventive controls are consistently performed and 
implemented. For FDA to verify during inspection that these 

activities have occurred, facilities also will be required to pro-
vide the agency with copies of their food safety plans, includ-
ing the Hazard Analysis, as well as records of the preventive 
controls, monitoring, corrective actions and verification proce-
dures.
 While food producers would have some autonomy in 
how they comply, they are still required to adhere to all the 
provisions laid out in the proposed rule and, should they fail, 
enforcement action may include mandatory recall of the con-
taminated product or regulatory correspondence requesting 
swift corrective action.
 The Produce Safety rule is based on Section 105 of FSMA, 
which directs FDA to set science-based standards that, if ef-
fectively implemented, should minimize the risk of serious 
adverse health consequences or death from contaminated pro-
duce. FDA defined “produce” in a somewhat peculiar way of 
which farmers and producers must be aware. Specifically, FDA 
deems “produce” to include fruits and vegetables grown for 
human consumption, such as spinach, cantaloupe, tomatoes, 
sprouts, mushrooms, strawberries and tree nuts, such as wal-
nuts and almonds, just to name a few, but the rule also applies 
to mixes of intact fruits and vegetables, such as fruit baskets. 
Somewhat counterintuitively, however, “produce” does not 
apply to a long list of raw agricultural commodities that are 
rarely consumed raw, most notably potatoes, corn, squash, 
Brussels sprouts, asparagus, artichokes, beets and eggplant. 
Nor does “produce” include products produced for personal 
or on-farm consumption or products destined for commercial 
processing such as canning. The rationale for these exclusions 
is that the food items would be expected to be cooked or 
processed before consumption, thus reducing or eliminating 
microorganisms of public health concern.
 Under the Produce rule, farmers now face making costly 
changes to how they conduct business. Potential changes may 
include building fences to keep out wildlife, waiting a certain 
period before harvesting crops where domestic animals have 
grazed to ensure that the crops aren’t contaminated by animal 
waste and ensuring and documenting that equipment and 

buildings are sanitized appropriately. In addition, farmers 
would have to ensure via periodic testing that all agricultural 
water used on their crops is safe and of adequate sanitary qual-
ity.
 This rule, like the Preventive Controls rule, allows farmers 
to find alternative means of compliance; however, alternatives 
will only be considered acceptable if the alternative is scientifi-
cally established to provide the same amount of protection 
without increasing the risk of adulteration. The rule also al-
lows a state or foreign country that imports products into the 
U.S. to request a modification from some or all of the provi-

sions of the rule, but the request is not automatically granted. 
Rather, FDA will take into consideration whether granting the 
modification is necessary in light of local growing conditions, 
and whether the practices under the proposed modification 
provide the same level of public health protection without 
increasing the risk of adulteration.

Compliance & Cost Concern for Industry
 The expected costs of complying with these new rules are a 
major concern for industry. FDA has estimated that the over-
all first-year cost to industry for the Preventive Controls rule 
will be $701 million, with an annualized cost of $472 million. 
FDA estimates the annualized cost of the Produce rule at $460 
million for domestic farms and $170 million for foreign farms, 
for a grand total of $630 million annually. Many observers 
believe FDA has underestimated the costs by a significant de-
gree and that many operations may be forced out of business 
by the costs and burdens imposed. Specific feedback from in-
dustry will be particularly important in helping shape the final 
versions of these rules.
 The expected costs to FDA and the impact on the budget 
deficit are also major concerns. FSMA calls on FDA to in-
crease inspections, particularly at “high-risk” facilities prone 
to contamination, and to hire about 2,000 new inspectors, of 
which the estimated cost for the government is $1.4 billion 
over the first 5 years. FDA will most likely request congres-
sional authorization for user fees from food companies and 
farms to help pay for the increased oversight costs mandated 
by FSMA, increasing the costs further for an industry already 
facing looming compliance expenses associated with the new 
rules. It is not inconceivable that many of these costs will be 
passed on to consumers, driving the cost of food even higher 
and making it harder for American families to adjust. 

Next Steps in the Rulemaking Process 
 FDA expects to be challenged on many of the new man-
dates outlined in these proposed rules given the staggering 
costs associated with implementation; therefore, it has sched-

“FSMA calls on FDA to increase inspections, particularly at ‘high-risk’ 
facilities prone to contamination...”
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uled and held a series of Public Meetings to receive feedback 
from food industry representatives and consumers. FDA 
initially stated in the proposed rules that it would consider 
written comments received by May 16, 2013. However, FDA 
received numerous requests for an extension to provide writ-
ten comments given the complexity of these rules as well 
as the fact that they are highly intertwined with three other 
major rules (foreign supplier verification program, preventive 
controls designed to reduce the likelihood of contamination 
in animal food and certification of third-party audits) that 
have yet to be published. Based on these requests, the agency 
extended the comment period by another 120 days to give in-
dustry and consumers a chance to fully comment on the rules, 
so now the new date for filing written comments is September 
16, 2013.  
 The final regulations may include changes requested by 
commenters and will likely have variable, effective compliance 
dates for different provisions and for different categories or 
sizes of businesses (small and very small businesses will likely 
have longer to come into compliance than larger companies). 
Given the impact FDA’s regulations will have on companies 
large and small, however, it is crucial for any and all affected 
companies to understand the proposed rules and to make 
their views, objections and constructive suggestions known to 
FDA as part of the rulemaking process.

 The issuance of these proposed rules marks the start of 
what will be a lengthy and challenging rulemaking proceeding. 
There are many issues within the rules, and industry may want 
FDA to modify or relax its proposals around them. FDA may 
be flexible on some issues, but on others, the agency’s views 
will be difficult or impossible to change.  n
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O“One audit by any credible third party, ac-
ceptable to all buyers” was the goal of fresh 
produce growers and buyers alike in 2009, 
when the Produce Good Agricultural Practices 
(GAPs) Harmonization Initiative began. Led 
by a Steering Committee of over 30 major fresh produce buy-
ing companies, growers and produce trade association staff, 
the produce industry came together to reduce the audit bur-
den that it had enabled by accepting and supporting a wide 
variety of food safety audit standards, many of which were the 
same, adding cost but not improving food safety, and some 
so contradictory that a grower could pass a food safety audit 
today and fail tomorrow. 

Where We Were
 For the initiative to be successful, the Steering Committee 
established that the “Harmonized Standards” should be fo-
cused on food safety and prefarm gate operations, consistent 
with the scope of the U.S. Food and Drug Administration 
(FDA) GAPs Guide, and identified the following parameters:
•	 Clearly	defined	requirements	that	minimize	opportunity

 for misunderstanding, misinterpretation 
and “standards creep” by operations and 
auditors 

•	 A	standard	that	is	globally	recognized,	but	
specifically applicable to North American 
operations

•	 Requirements	that	are	risk-based,	science-based,	attainable,	
auditable and verifiable

•	 Requirements	that	consider	all	microbiological,	chemical	
and physical hazards reasonably likely to occur, consistent 
with potential hazards addressed in FDA regulatory 

 guidances
•	 A	standard	that	is	scalable	to	fresh	produce	operations	of	

all sizes
•	 Requirements	that	recognize	and	take	into	account	
 regional- and commodity-specific food safety needs 
•	 A	standard	that	is	sufficiently	nonprescriptive	to	accept	

equivalent food safety practices 
•	 Requirements	that	are	acceptable	to	a	critical	mass	of	cus-

tomers requiring general produce food safety audits 
•	 A	standard	that	is	freely	accessible	for	nonproprietary	use	

PRODUCE By David E. Gombas, Ph.D.

Produce GAPs Harmonization:
The Goal Is in Sight

Harmonized 

produce standards 

close to reality
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by any producer, buyer or auditor 
•	 A	standard	that	is	flexible	enough	to	adapt	as	science	re-

veals better practices and limits
 A Technical Working Group (TWG) was formed, compris-
ing over 150 volunteer technical experts in the areas of food 
safety and growing and handling practices for a wide variety 
of commodities and growing regions. In face-to-face meetings 
over 5 months, supported by a variety of grower and buying 
organizations that hosted the meetings, the TWG reviewed 

13 commonly accepted fresh produce food safety standards, 
identified the commonalities and selected the words from 
each that best suited a common standard, without sacrificing 
any food safety considerations. Recognizing that GAPs audits 
can extend from the field through on-farm processes like cool-
ing, storage and transportation, the TWG split the standard 
into two. The results were the Field Operations and Harvest-
ing Harmonized Food Safety Standard, applicable to all field 
operations and greenhouses, and the Post-harvest Harmonized 
Food Safety Standard, applicable only to those growing opera-
tions that have such facilities on-site.
 Once the standards were drafted, teams of auditors and 
buyers field-tested them at over a dozen volunteer opera-
tions, many of which had not been involved in drafting the 
standards, ranging from large operations to the smallest family 
operations, and for commodities as diverse as potatoes, ber-
ries, leafy greens and citrus. These “pilot audits” resulted in 
a few changes to the draft standards, but everyone involved 
agreed that the Harmonized Standards achieved the para- 
meters of the Steering Committee and could replace all of the 
GAPs food safety audit checklists currently in use. 

Where We Are
 Operations Committee and Standards Policies. The Steering 
Committee recognized that completion of the Harmonized 
Standards would not be sufficient. To be sustainable beyond 
their initial use, policies and procedures would need to be 
established for how the standards would be managed and 
maintained. To that end, they commissioned an “Operations 
Committee.” Led by Wegmans Vice President of Produce 
Dave Corsi, the Operations Committee was charged with rec-
ommending responsibilities for ownership of the standards, 
how audit organizations would access and be trained on the 
standards, how disputes about the interpretation of the stan-
dards would be managed and how revisions to the standards 
would be managed. The Operations Committee completed its 
charge in five short meetings, concluding the following: The 
Harmonized Standards will continue to be “owned” by the 
industry, represented by the TWG, which will remain a volun-

teer organization of fresh produce stakeholders. United Fresh 
Produce Association, which had coordinated the efforts from 
the beginning, will serve as Secretariat for management of the 
Harmonized Standards.
 Official versions of the Harmonized Standards will contin-
ue to be freely accessible and downloadable from the United 
Fresh website. Audit organizations that choose to offer audits 
using the Harmonized Standards will sign no-cost licensing 
agreements with United Fresh, confirming that 1) they will use 

the Harmonized Standards verbatim, 2) all auditors perform-
ing audits to the Harmonized Standards will be trained using 
official, uniform training materials and 3) any unresolved 
disputes between auditors and auditees of how the standards 
are to be interpreted will be brought to a “Calibration Com-
mittee” (see below) for resolution.  
 The Operations Committee agreed with the TWG not to 
restrict the audit process used by an audit organization, that 
is, how the organization chooses, trains and manages its audi-
tors, how it performs the audits, how it decides “pass/fail” cer-
tification or scoring of an operation and how it manages cor-
rective actions and audit reports. While the TWG was success-
ful in achieving the Harmonized Standards, most agreed that 
achieving the same success in harmonizing audit processes was 
not possible at this time, and decided to leave judgment on 
the “right” audit process to individual audit customers.
 Recommendations for changes to the Harmonized Stan-
dards can be submitted by anyone at anytime to United Fresh, 
which will coordinate first with the Calibration Committee, 
then with the full TWG to determine whether the recommen-
dation would be best considered through on-site frequently 
asked questions, or by formally changing the standards.
 The Operations Committee considered whether riders 
(those additional items added to audit checklists, usually 
unique to and at the request of specific buyers) should be 
prohibited when using the Harmonized Standards. After all, 
the buyers, growers and auditors had all agreed to what was 
required to assess whether an operation had implemented an 
effective food safety program; why add more to the checklist 
and risk going back to multiple standards? However, the com-
mittee realized that the initiative did not have the authority to 
tell buyers what they could and could not require in an audit, 
and trying to do so would only serve as a barrier to the use of 
the Harmonized Standards. So ultimately riders were permit-
ted, with the recommendation that anyone requiring a rider 
submit it to the TWG for consideration; if the rider is neces-
sary for food safety, then it should be incorporated into the 
Harmonized Standards.
 Who Is Accepting Audits to the Harmonized Standards? With 

“...the produce industry came together to reduce the audit burden that 
it had enabled by accepting and supporting a wide variety of food safety 
audit standards...”
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the Harmonized Standards finalized and published, and the 
operating policies and continuous improvement established, 
members of the Steering Committee were asked, “Will you 
endorse audits using the Harmonized Standards?” Many had 
no conditions, but some did: Some buyers required the audits 
to be done by specific organizations, for example, a govern-
ment auditor; some buyers required the audit to be performed 
under a Global Food Safety Initiative (GFSI)-benchmarked 
scheme and some had riders. All of these were audit process 
conditions, and all of the produce-buying companies on the 
Steering Committee agreed that they would accept audits 
using the Harmonized Standards under their conditions. Ac-
cording to Bill Pool, Wegmans manager for produce safety, 
“Wegmans Food Markets has actively encouraged our suppli-
ers to use this standard for their audits. We have found that 
it works quite well for most farming operations, and I’ve got 
folks ranging from a 1-acre organic heirloom tomato grower 
to a 500-acre conventional multicrop vegetable grower using 
the Harmonized Standard. And I’ve got some greenhouse 
growers using it as well. Of all the audits done last year for our 
local growers, about 75 percent of them used the Harmonized 
Standards.” Charlie Cook, president of Country Fare Consult-
ing LLC (CFC), retained by Subway to manage its produce 
supply chain vendor auditing program, says, “CFC has been 
using the Harmonized Standards for the past 2 years, and we 
wholeheartedly support the use of this standard by produce 
suppliers. The Harmonized Standard incorporates FDA guid-
ance and best industry practice into one understandable docu-
ment supporting the production and supply of safe produce 
nationally, thereby reducing the number of audits.” Other 
major produce buyers, not on the original Steering Commit-
tee, were also asked whether they would accept audits using 
the Harmonized Standards. Invariably, upon being informed 
of how the standards were created and tested, and seeing them 
for themselves, every produce-buying company approached 
has said yes. Again, some have conditions to their acceptance, 
the same as mentioned above, so operations are encouraged 
to talk with their buyers before scheduling an audit. But the 
extent of acceptance among buyers means that an operation 
should already be able to reduce its audit burden to only a few 
and, in some cases, one per year (Figure 1). 

Figure 1: Buyer acceptance: These produce-buying companies, and 
more, endorse audits using the Harmonized Standards. Some condi-
tions may apply; please check with your customer/buyer.
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 Who Is Auditing? All major audit organizations identified 
by the TWG as performing GAPs audits in the U.S. were ap-
proached early in the harmonization initiative to become 
involved and provide their audit checklists. Almost all agreed 
and have been strong supporters of the Harmonized Stan-
dards. According to Ken Petersen, head of U.S. Department 
of Agriculture (USDA)’s Agricultural Marketing Service, Fruit 
and Vegetable Program audit section, “USDA played an active 
role in helping the industry develop sound harmonized GAPs 
and GHPs [Good Hygiene Practices] produce standards. We 
were also among the first to perform audits using the Harmo-
nized Standards, which helps ensure that American produce 
food safety criteria are met. Many retailers specifically request 
harmonized GAPs audits, so we work with fruit, vegetable 
and specialty crop suppliers of all sizes to verify their on-farm 
practices meet or exceed the standards, and we’ve seen many 
growers successfully migrate to the harmonized audit.” A 
more targeted audit organization is Equicert, which primarily 
serves small “horsepowered” farms. “After 2 years’ experience, 
I’m still amazed by the strength and flexibility of the Harmo-
nized Standards,” said Michael Hari, president of Equicert. 
“Where other standards may be a poor fit for a certain size 
farm or a certain geographic area of the country, we are con-
tinuing to find the Harmonized Standards flexible enough for 
a wide range of applications and strong enough to address the 
avoidable risks that all produce farming has in common. Equi-
cert’s experience with the Harmonized Standards has included 
broad buyer acceptance. We recommend buyers and growers 
upgrade to the Harmonized Standards in preference to the old 
standards.” (Figure 2).

GFSI and the Harmonized Standards. GFSI was created in 
2000 as a harmonization initiative. Like the produce industry 
in the U.S., European retailers were being criticized by their 
processed food suppliers for creating an audit burden: mul-
tiple, redundant and often conflicting audit requirements. In 
order to accept audits from organizations they didn’t know, 
the retailers created GFSI to establish a set of guidelines for 
audits and audit organizations, and to serve as an independent 
“benchmarking” authority. The retailers’ view: If an audit 
organization is managed to these guidelines, we can accept 
their food safety certifications with confidence. The strength 

of GFSI is its guidelines for how audit organizations manage 
their audit process, particularly in how auditors (“certification 
bodies”) are overseen. GFSI also established guidelines for 
food safety standards for processed foods, developed by sev-
eral multinational processed food companies using generally 
the same approach as used to develop the Harmonized Stan-
dards. GFSI, and participating audit organizations, continued 
to grow over the next decade and eventually took hold in the 
U.S. About the same time, GFSI decided to establish guide-
lines for food safety standards for “Farming of Plants.” Aware 
of this, the TWG evaluated the Harmonized Standards against 
the GFSI guidelines and concluded that, although the words 
were different, the two were consistent in their expectations, 
perhaps requiring a few “GFSI riders” to the Harmonized 
Standards.
 Ironically, this is where the two harmonization initiatives 
came into conflict. U.S. retailers, trying to reduce the audit 
burden on their suppliers, endorsed GFSI, some requiring all 
of their suppliers to become certified to a GFSI-benchmarked 
standard. This created a dilemma for a number of produce 
companies that had already been audited to the Harmonized 
Standards, only to be told those standards weren’t going to 
be accepted because they had not been certified by a GFSI-
benchmarked organization to a GFSI-benchmarked standard.  
Meanwhile, GFSI benchmarking evaluates both the audit 
standard and the audit process, so the Harmonized Standards, 
being just an audit standard, cannot be benchmarked without 
an associated audit process.   
 The solution was to pair the Harmonized Standards with 
an already-benchmarked audit process. Three of the audit 
organizations that had been benchmarked to the GFSI Guid-
ance Document 5 were asked about adopting the Harmonized 
Standards, and two responded.
 GlobalG.A.P. already had a process in place that seemed 
to align with the GFSI guidelines: Recognizing regional and 
language differences around the world, the GlobalG.A.P. pro-
cess allows for National Interpretation Guidelines (NIGs) to 
translate their established standards into the language and spe-
cial conditions of the country. A GlobalG.A.P. U.S. National 
TWG was formed, also coordinated by United Fresh, to devel-
op the U.S. Fruit and Vegetable NIG. It didn’t take long to see 
that the GlobalG.A.P. Integrated Farm Assurance standards, 
which cover much more than food safety, far exceeded the 
scope of the Harmonized Standards. However, recognizing 
that the U.S. produce-buying market is more focused on food 
safety and less on standards for worker welfare and environ-
mental stewardship than elsewhere in the world, GlobalG.A.P. 
created a shorter “Produce Safety Standard,” including all, 
but only, the GlobalG.A.P. food safety requirements. The 
GlobalG.A.P. U.S. National TWG compared the Harmo-
nized Standards against this standard and demonstrated they 
are very close in their requirements, requiring only a few 
“GlobalG.A.P. riders” to be equivalent and consistent with the 
GFSI guidance. In early 2012, GlobalG.A.P. accepted the U.S. 

Figure 2: Auditing organizations: These audit organizations, and 
others, are using or plan to use the Harmonized Standards for GAPs 
audits. Audit organizations listed are for identification purposes 
only. The United Fresh Produce Association and the Produce GAPs 
Harmonization Initiative do not endorse or warrant the services of 
any particular entity.
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Fruit and Vegetable NIG as official, allowing U.S. produce op-
erations to be certified to the Produce Safety Standards using 
the verbatim Harmonized Standards plus the GlobalG.A.P. 
riders. As of this writing, the GlobalG.A.P. Produce Safety 
Standards are being re-benchmarked to the new GFSI Guid-
ance Document 6, but retailers requiring certification to a 
GFSI-benchmarked standard are accepting the GlobalG.A.P. 
Produce Safety Standards certificates.
 The Safe Quality Food (SQF) Institute took a different ap-
proach to adopting the Harmonized Standards. In 2012, SQF 
reorganized its food safety standards, combining its SQF 2000 
standards for processed foods and its SQF 1000 standards for 
produce growing and handling into a new set of standards 
aligned with the new GFSI Guidance Document 6. SQF im-
plemented a “Module 2,” covering an operation’s food safety 
management system and required for all operations undergo-
ing SQF certification. The institute also modified its SQF 
1000 requirements into a “Module 7,” covering fresh produce 
growing and harvesting. SQF submitted these and other mod-
ules to GFSI and completed re-benchmarking in late 2012. 
At this writing, with the bulk of the re-benchmarking process 
complete, SQF plans to submit the Harmonized Standards, 
verbatim except for the portions already covered in its manda-
tory Module 2, to GFSI for benchmarking as an alternative 
“Module 7H.”

 Thus, for operations whose buyers require them to be certi-
fied to a GFSI-benchmarked standard, they have two options 
with the Harmonized Standards, and operations can choose 
whichever best fits their culture.  
 The fly in this ointment, however, is that the GFSI guide-
lines don’t appear to allow for government auditors to be 
certification bodies, as the GFSI guidelines require private 
sector oversight by an accreditation body like ANSI. At this 
writing, USDA and several state departments of agriculture are 
exploring ways around this obstacle. If successful, then opera-
tions torn between buyers requiring GFSI and government-
performed audits can do both with one audit using the Har-
monized Standards.
 Calibration Committee and Standards Interpretation. A key as-
pect of the harmonization process was to use the words from 
established food safety standards to write the Requirements 
and Procedures of the Harmonized Standards without change. 
While some editing was done to remove redundancies, the 
TWG was largely successful in keeping to this process. Ad-
ditional words and columns (i.e., Verification and Corrective 
Actions) were included to clarify what was being required and 
minimize opportunities for “audit creep.” For example, the 
TWG carefully stated when policies, procedures and records 
were required to be written, allowing for verbal policies and 
procedures to suffice when not critical for safe practices, par-
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ticularly to reduce the paperwork burden at small operations. 
However, the Operations Committee recognized that misin-
terpretation and disputes in interpretation of these require-
ments would still happen and recommended formation of a 
committee that would be responsible for ongoing review of 
disputes and interpretation of the intent of the standards.  
 Therefore, a Calibration Committee was formed, compris-
ing representatives of various audit organizations that intend-
ed to use the Harmonized Standards and representatives of 
various commodity growers and buyers (Figure 3). By bringing 
as many audit organizations as possible to the table and add-
ing subject matter experts in different growing and handling 
practices, the goal is to further harmonize auditors’ interpreta-
tions of what is expected at an audited operation: what prac-
tices are “compliant” with the intent of the Harmonized Stan-
dards; what practices are not; and how auditors are to react 
when they see practices they believe may represent a public 
health risk. The committee’s responsibilities are to 1) develop 
the official training materials for auditors on how to interpret 
the intent of the standards and 2) participate to resolve real-
time disputes in interpretation of the standards. Importantly, 
it is not the committee’s responsibility to train auditors how 
to audit; that task remains the responsibility of the individual 
audit organizations.
 Coordinated by United Fresh, the volunteer members of 

the Calibration Committee have had their work cut out for 
them: They’ve evaluated dozens of dispute questions and de-
veloped consensus responses to each; they developed training 
slides for each requirement in the Field Operations and Har-
vesting standards, including hundreds of possible scenarios of 
what an auditor might see, often drawn from the dispute ques-
tions, and how the auditor should react to and judge what he 
or she sees; and they offered two Train-the-Trainer workshops 
in 2012 for auditors and auditees alike—one at Costco head-
quarters in Issaquah, WA, the second at the USDA National 
Agricultural Library in Beltsville, MD. Thanks to the gener-
ous support of several of the Calibration Committee member 
organizations, both workshops were offered at no fee to at-
tendees, and both were filled with over 70 attendees each. The 
participating audit organizations, including USDA, Equicert 
and some who are GlobalG.A.P. and SQF certification bodies, 
subsequently began training their auditors, greatly increasing 
the capacity for operations to have an audit performed to the 
Harmonized Standards.
 Harmonized Standards and the FSMA Rules. At this writing, 
FDA had just published its proposed rules for Produce Safety 
and Preventive Controls for Human Food. The scope of the 
Produce Safety proposed rule is the same as the 1998 FDA 
GAPs Guide and the Harmonized Standards: the growing, 
harvesting and on-farm handling of fresh produce. While 
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there may be substantial changes to both rules before they’re 
finalized by FDA some months from now, a quick read re-
veals that operations in compliance with the Harmonized 
Standards will largely be in compliance with the requirements 
of the Produce Safety proposed rule (the Produce Safety 
proposed rule includes some numerical standards and testing 
requirements for agricultural water and soil amendments that 
the Harmonized Standards leave to individual operations to 
establish). Meanwhile, FDA has asked for comments in the 
Preventive Controls for Human Food rule whether handling 
and processing operations, including those handling fresh 
produce, should be required to have a Supplier Approval and 
Verification program; if included in the final rule, this would 
virtually mandate audits of fresh produce operations. Even if 
the pending and finalized rules have requirements that exceed 
the Harmonized Standards, the process for continuous im-
provement—that is, an annual review by the TWG—provides 
ample time for adjustment of the Harmonized Standards be-
fore the rules are enforced by FDA.

Where We Go from Here
 The Harmonized Standards have already found use beyond 
audits. The On-Farm Food Safety (OFFS) project (http://
onfarmfoodsafety.org), created by FamilyFarmed.org with the 
help of a USDA grant and a Technical Advisory Committee, 
is a free, web-based program designed to help small operations 
develop and implement on-farm food safety plans based on 
user input. “The Harmonized Standards are the basis for our 
On-Farm Food Safety online tool, which gives growers the 
opportunity to create a customized food safety plan,” says Jim 
Slama, president of FamilyFarmed.org. “It’s great to have one 
standard that meets most of the relevant food safety auditors’ 
needs, and some growers using the tool have met the needs of 
multiple buyers and certification needs. The tool has been a 
great success. In the past year, there have been 12,033 unique 
visitors to the OFFS website and nearly 300 food safety plans 
have been completed or are near completion. As of December 
2012, approximately 900 users have started a food safety plan 
based on the Harmonized Standards.”
 Experience has shown that more and more produce cus-
tomers are requiring audits of their suppliers, including small 
and local suppliers, and that customers are realizing the costs 
of redundant audits are adding to their own costs, regardless 
of who pays for the actual audit. The broad acceptance of 
the Harmonized Standards by major produce buyers seems 
to show a road forward to meeting the industry’s objective of 
reducing the audit burden without sacrificing safe produce 
growing and handling practices. Even while some buyers have 
restrictions on who can do the audits, having one checklist 
for all audits has to reduce the audit burden of differing stan-
dards. Further, the expectation is that buyers, seeing the same 
audit results from different audit organizations, will eventually 
accept an operation’s existing audit results without requiring 
another, thereby further reducing the audit burden. When 

they see different audit results for the same operation, using 
the same standards, from different audit organizations, ques-
tions will come back to where they rightfully belong—the audit 
process—and the marketplace will begin to weed out the poor 
performers.
 However, we’re not there yet. Several suppliers have com-
plained that the Harmonized Standards just added another au-
dit to the list. Why? In some cases, the problem has been with 
the customer, when the customer’s food safety department, 
which decides which audits to accept, is disconnected from 
the produce buyer, who has only a tick box of which audits 
are acceptable. In other cases, the problem has been with the 
supplier that is unwilling to ask, let alone challenge, whether 
the customer would be willing to accept its existing audit us-
ing the Harmonized Standards. In both cases, suppliers are 
encouraged to talk with their customers. If a supplier has a 
customer unwilling to accept audits using the Harmonized 
Standards, the supplier is encouraged to contact United Fresh 
to assist in working with the customer. Wisely handled, a sup-
plier already should be able to reduce the number of audits it 
needs to endure to just a few, if not one.  
 In still other cases, the supplier is comfortable with its 
existing audit company that doesn’t use the Harmonized 
Standards, and all its customers already accept the single audit 
it has. The objective of the Produce GAPs Harmonization Ini-
tiative has always been to reduce the audit burden, not add to 
it, and these were not the types of operations that the Harmo-
nized Standards were developed to help. If all of a supplier’s 
customers have been satisfied with a single audit performed to 
a different standard, then we see no advantage to the opera-
tion’s changing the audit it uses. But this is not the norm. As 
operations grow and diversify their customer base, experience 
has demonstrated that customers’ audit requirements will be 
different. For them, the Harmonized Standards offer a 
solution. n
 For more information about the Produce GAPs Harmonization 
Initiative and the Harmonized Standards, please visit 
www.unitedfresh.org/gap_harmonization or contact Dr. David 
Gombas, coordinator for the initiative, at dgombas@unitedfresh.org. 

David E. Gombas, Ph.D., is senior vice president, food safety and 

technology, at the United Fresh Produce Association. He provides 

food safety, microbiology, regulatory and public policy assistance 

for the fresh and fresh-cut produce industry. He has numerous 

publications on food safety and is co-editor, writer or technical 

reviewer for seven commodity-specific food safety guidelines. 

David is currently coordinator of the Produce GAPs Harmonization Initiative and the 

U.S. National Technical Working Group for GlobalG.A.P., and serves on the National 

Advisory Committee on Microbiological Criteria for Foods (NACMCF). David received 

his B.Sc. degree in food science from Rutgers University, his M.Sc. degree from the 

Massachusetts Institute of Technology and his Ph.D. in food microbiology from the 

University of Massachusetts. He has held food safety and microbiology positions 

with the National Food Processors Association, Campbell Soup Company, Kraft 

Foods and the National Center for Food Safety and Technology.
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Product Showcase

Food Conveyor
 Walker Custom Sheet Metal has designed a second prototype of its unique 
W.O.W. incline conveyor, known for its ultrasanitary and totally tool-less 
design. All pulleys, motors, drives, chutes, bearings and belts can be easily 
removed using only one’s hands, so that anyone can fully disassemble 
and reassemble the conveyor without the need of a plant mechanic. 
These design elements make sanitation quicker and easier for 
food manufacturers working toward compliance with the Food 
Safety Modernization Act.

Walker Custom Sheet Metal, 616.735.3770
www.walkercustomsheetmetal.com

Laboratory 
Analytics
 Waters Corporation has 
unveiled mobile access and 
new laboratory analytics 
enhancements to its 
Empower 3 Chromatography 
Data Software, designed to 
ensure scientists can assess 
meaningful performance 
laboratory metrics anywhere 
and anytime from their 
tablet or smartphone. 
This new capability 
assembles and displays 
critical chromatography 
performance data in easy-to-
view graphical dashboards 
so users can focus on 
what’s most important—
the interpretation of key 
metric information, not its 
collection. 

Waters Corporation, 800.252.4752
 www.waters.com/empower

Wireless Monitoring System
 Checkit represents a change in food safety 
monitoring, offering a smart wireless solution that is 
completely paperless and avoids the need for manual 
checks, often made by staff poorly trained in food 
hygiene. Launched by Elektron Technology, Checkit is 
affordable, simple to install and can be up and running 
within 30 minutes to protect any hot or cold food 
preparation and storage area.

Elektron Technology, 888.997.1467 • www.elektron-technology.com

Sanitation Program
 Spartan Chemical Company 
Inc. has announced the 
availability of SanitationCheck, 
a new managed sanitation 
program for food processing 
facilities. A successful Hazard 
Analysis and Critical Control 
Points plan includes seven 
basic principles: Hazard 
Analysis, Critical Control Point 
identification, establishing 
critical limits, monitoring 
procedures, corrective 
actions, verification procedures 
and record keeping/documentation.

Spartan Chemical Company Inc., 800.537.8990
www.spartanchemical.com

Kitchen Prep Knives 
 Edge of Belgravia knives are simultaneously effective 
kitchen tools and works of art that are sure to last through 
years of kitchen prep. The ceramic collection is second in 
hardness to diamonds and will go years without the need to 
sharpen as they effortlessly slice, dice and chop through every 
fruit, vegetable and protein. 

Edge of Belgravia • www.edgeofbelgravia.co.uk 

Process Sanitizer
 CM Process Solutions has 
introduced the Ecosan, which 
conveys food containers 
through a tunnel where 

a solution of sanitizing 
detergent is misted onto the 
items from top, bottom and 
sides. The speed of transit 
through the tunnel can be set 
and easily adjusted to operate 
at between 3 and 12 feet per 
minute, according to the 
user’s requirements. 

CM Process Solutions, 951.808.4376
 www.cmpsolutions.net

HACCP & Hygiene 
Monitoring
 BioControl is pleased to 
announce the development 
of a ground-breaking new 
instrument and software 
platform that combines 
Hazard Analysis and Critical 
Control Points (HACCP) 
and hygiene monitoring 
with powerful program 
management capabilities. 
The MVP ICON is a next-
generation instrument for 
monitoring key HACCP 
parameters including ATP, 
pH, temperature, conductivity 
and chemical concentration. 
An industry first, the MVP 
ICON Dashboard software 
provides key program 
analytics, updated in real-
time, that provide essential 
performance data critical to 
managing a quality program.

BioControl Systems, 800.245.0113
www.biocontrolsys.com
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Viscometer
 Brookfield Engineering Laboratories 
has taken the ease of touch-screen 
technology and applied it to the DV-II 
Series, their best-selling viscometer. The 
new viscometer guides users through 
test creation and data gathering for fast 
and easy viscosity measurements. It 
also offers powerful new programming 
capabilities and results analysis, 
including data averaging and quality 
control limits with alarms. Test data can 
be recorded directly on a local printer or 
sent to a PC. 
Brookfield Engineering Laboratories, 800.628.8139 

www.brookfieldengineering.com

Food DNA Testing
 Romer Labs is offering DNA testing 
in its laboratories located in the UK and 

Austria to determine the species of ori-
gin for meat, given the recent scandal 
on undeclared horse meat in food. The 
company uses cutting-edge polymerase 
chain reaction methodology to detect 
very low levels of horse DNA in food 
in labs equipped with the latest instru-
mentation, technology and services.
Romer Labs, 44 845 5195010 • www.romerlabs.com

Phthalate-Free Tubing
 Saint-Gobain Performance Plastics 
has announced Tygon® S³, the first bio-
based and phthalate-free tubing. It rep-
resents the next generation of flexible 
tubing that enables food and beverage 
manufacturers to advance food safety 
and sustainability measures without sac-
rificing performance.

Saint-Gobain Performance Plastics, 800.833.5661  
www.plastics.saint-gobain.com
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be validated again for any different for-
mulation even if run on the same equip-
ment. By employing several procedures 
simultaneously, companies may be able 
to validate that visually clean (or ATP 
or general protein testing) is a suitable 
alternative procedure. In the case of par-
ticulates, visually clean should always be 
used as an additional approach, because 
the allergen swabs will test positive only 
if the swabbed area happens to contain 
a particle. Validation test results must be 
saved as documentation for auditors.
 Once the SSOP for a particular for-
mulation on a specific line is validated, 
further allergen testing is not needed on 
each subsequent occasion. However, 
approaches must be developed to verify 
that the SSOP was applied each and ev-
ery time. Visual inspections, ATP testing 
or general protein testing can be used 
for verification purposes.
 The SSOP should periodically be 
revalidated. Certainly the SSOP should 
be validated again when anything 
changes—ingredients, ingredient sup-
plier, formulation, equipment matrix, 
processing conditions, SSOP param-
eters, even changes to the allergen test 
kit. Under stable manufacturing condi-
tions, the SSOP should still be revali-
dated periodically, but the periodicity 
is not specified. Revalidation should be 
done more frequently (perhaps every 6 
months) if the formulation is manufac-
tured regularly. More frequent revalida-
tion may be desirable as experience is 
gained with this SSOP and its use on a 
particular line for a particular formula-
tion. As time goes by, the degree of con-
fidence in the suitability of the SSOP 
for allergen control will increase and 
you can revalidate less frequently. 
 The ultimate test of the adequacy 
of the allergen control program would 
be a test for residues in the finished 
product using quantitative ELISA. 
Of course, testing of finished product 
should be done only after a validated 
SSOP has been developed when you 
are reasonably confident that no unde-
clared allergen will be detected in the 
finished product. Finished product test-
ing should then be considered on each 

occasion when the SSOP is revalidated 
using the swab testing approaches.
 Qualitative ELISAs can also be used 
to test the final rinse water from clean-
in-place systems. The final rinse water 
will likely be quite dilute. Particularly in 
this case, finished product testing is rec-
ommended to ensure that no detectable 
residues are present.
 Qualitative ELISA can be extremely 
sensitive in some situations. Small areas 
are often swabbed. Any protein/allergen 
residue on the swab is then released into 
a small volume of extraction solution 
before testing with lateral flow strips. 
While positive test results may be found 
on equipment areas that are difficult 
to clean, detectable residues may not 
always be found in finished product. 
The volumes of product flowing down a 
manufacturing line in many processing 
facilities are quite large. The residues 
remaining on the equipment would be 
considerably diluted by the subsequent 
product. Thus, finished product testing 
can sometimes reveal that occasional 
positive swab test results on equipment 
surfaces are still tolerable. Of course, 
great caution should be exercised in in-
terpreting such results and the possible 
presence of particulates could be espe-
cially worrisome.
    
Recommendations for Testing
 FARRP advocates the use of qualita-
tive ELISAs often in combination with 
quantitative ELISA testing of finished 
product to validate allergen control ap-
proaches. Additionally, several cautions 
should be emphasized as this approach 
is applied:
•	 Be	sure	to	do	that	positive	control	

and ensure that the qualitative ELI-
SA is suitable for your needs.

•	 Use	the	swabs	sold	by	the	ELISA	kit	
companies. Not all swabs are cre-
ated equal. Cheaper swabs may not 
remove protein/allergen as readily 
from equipment surfaces. Cheaper 
swabs may not release that protein/
allergen into the extraction solution 
for the ELISA test. Q-tips® do not 
work well in our experience. The 
plastic rods of the inexpensive swabs 

are sometimes manufactured from 
recycled milk cartons, which can 
cause false positives for milk.

•	 Do	not	use	sponges	to	attempt	to	
remove allergens from equipment 
surfaces. Sponges tend not to release 
protein/allergen residues into the 
extraction solution.

•	 Especially,	do	not	use	swabs	or	
sponges soaked in bacterial culture 
media. The culture media may con-
tain allergenic components (such as 
milk- or soy-derived culture media). 
Other components of the culture 
media could interfere with the lateral 
flow strip.

•	 Follow	the	instructions	provided	
by the kit companies for qualitative 
ELISA. In particular, be sure to avoid 
opportunities to contaminate the 
swabs before or after surface swab-
bing is done.

•	 Most	swabbing	research	has	been	
conducted on stainless steel surfaces. 
The swab may be less able to remove 
those protein/allergen residues from 
other types of surfaces.

•	 Do	not	swab	only	flat,	smooth	areas.	
It is important to swab other food 
contact surfaces, such as crevices, 
joints, etc., which likely are harder to 
get clean of all allergen residue.

•	 Quantitative	and	qualitative	ELISAs	
do not exist for several commonly 
allergenic foods, especially fish. In 
these situations, use either a surro-
gate allergen-specific ELISA test of 
another high-protein allergenic com-
ponent of the formulation or use a 
general protein test.

 Using this approach, the validation 
of allergen control programs can work 
effectively in many circumstances and 
has elements that would be useful in 
any approach applied. n
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nance, calibration, HACCP, personal 
hygiene, worker training, management 
review, allergen control, shipping and 
receiving, customer complaints, product 
testing, metal detection, vendor ap-
proval/management, traceability and 
recalls and others. To ensure that these 
programs are properly audited, the com-
pany needs to make a commitment to 
identifying and training a cadre of audi-
tors. 
 Training may be done internally or 
a firm may be hired. Many companies 
will send their people to a program 
organized by a firm that conducts ISO 
internal auditor training. The company 
must also develop the audit format. This 
depends upon the company and the 
complexity of its programs. Some use 
forms, and others define the procedures 
subject to auditing. The bottom line is 
that the internal audit program, like the 
ISO 22000 standard, is a systems ap-
proach to verifying that procedures are 
being followed as documented.

Summary
 The ISO 22000 standard is nearly 
8 years old and has been growing in 
popularity year by year. It has also had a 
major influence not only on the format 
of all the audit schemes recognized by 
GFSI but also on many of the other 
private audit programs that have been 
developed. Nonetheless, it has been the 
elements discussed in this article that 
have created some problems with many 
processors. Recognizing that there is 
great interest in the standard among 
food processors, warehouse operations 
and others, the committee responsible 
for developing the standard has been ac-
tively working to develop a support doc-
ument, entitled, aptly enough, How to 
Use ISO 22000. The guidance document 
looks at each clause of the standard and 
has been designed to provide users, 
especially small processors who may 
not have the expertise present in large 
companies, with assistance on how to 
develop and implement their programs. 

We hope this article will help processors 
interested in ISO 22000 move forward 
to use the standard, whether toward 
certification or simply to utilize the 
standard as the basis for their FSMS. n
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  One concern would have been seg-
regating product with the GMO label 
for the 10 percent of the national mar-
ket that California represents. Interest-
ingly, many of these same products are 
sold in the similarly populated Cana-
dian market. However, it is recognized 
that the international border makes a 
much better barrier against inadvertent 

movement of goods between jurisdic-
tions, than, say, between Oregon and 
northern California. 
 The passage of legislation of an indi-
vidual state requiring such a GMO des-
ignation on food products remains in 
the realm of the possible. With the prec-
edent set by Whole Foods to label all 
products containing GMOs by 2018, it 

will become even more dificult for poli-
ticians to avoid the issue. Few consum-
ers will realize that this action by Whole 
Foods with their existing organic-centric 
focus is a solid business decision, but 
would be an immense challenge for in-
dividual, conventional food retailers.
 Given this scenario, perhaps the 
food industry should drive the agenda 
on GMO labeling instead of accepting 
a regime designed by ouitsiders. It could 
be a simple declaration “May contain 
GMO ingredients” on products contain-
ing soy, corn, canola and cottonseed oil 
except those that are certified organic. 
The “may” is important because there 
is no guarantee that the product does 
indeed contain GMOs, and the use of 
“Contains no GMOs” should not be 
permitted because “Certified Organic” 
is GMO-free. The parallel to this is the 
prohibition of labeling pork and poultry 
products “Hormone free” because by 
law, the practice is not permitted.
 Such an initiative, while probably 
heresy to the industry today, would ad-
dress the right-to-know movement and 
would go some distance in silencing 
critics of the entire food industry who 
maintain that GMO transparency is in 
short supply. Furthermore, with a vast 
array of products thus labeled, the typi-
cal consumer will most likely behave as 
do their European counterparts and ig-
nore it just as they are doing with much 
of the existing ingredient information.

Summary
 In conclusion, GMO technology up-
take by the global agricultural industry 
has been profound. Its overwhelming 
and continued dominance of a few key 
commodities has led to its near-
ubiquitous presence in a host of food 
products. As there is considerable evi-
dence of consumer apathy, in all prob-
ability as time passes, GM foods will 
join the heirloom organic tomato as an 
uncontested element of our diets. n

Maurice J. Hladik, an accredited farmer, agriculture 

economist and authority on farming and food con-

sumption, is the author of Demystifying Food from 

Farm to Fork.
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