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The ABCs of ATP

The Neogen® Clean-Trace® Hygiene Monitoring and Management System  
tests for the presence of ATP to quickly and easily indicate if a facility has  
been cleaned effectively so manufacturing can begin. ATP testing is a 
universally-accepted method that can provide confidence and peace of  
mind when making decisions and managing risk.

A comparison of testing methods and their roles 
in food manufacturing
It is critical to quickly determine if cleaning has been effective so food 
manufacturing can begin. Visual inspection, ATP testing and microbiological 
testing have different roles in the verification and risk management processes.

Visual inspection can quickly provide a big-picture view around the 
effectiveness of cleaning. Visual inspection has limitations because trace levels 
of contamination cannot be seen by the naked eye. In addition, there may be 
surfaces on production equipment that cannot be visually inspected but may 
be contaminated. Visual inspection can be a precursor to ATP testing but 
should not be a substitute for it.

Microbiological testing cannot provide immediate results on the manufacturing 
floor. Samples must be taken to other locations for processing and analysis. 
While microbiological testing can help identify specific organisms, it requires 
days to produce results. During that time, either food has to be held, 
potentially reducing shelf life and sales, or food can be released but may  
need to be recalled if contamination is found.

ATP testing is highly efficient because it quickly and easily provides results.  
It measures whether cleaning has been effective and manufacturing can begin, 
or show that re-cleaning and re-testing are necessary to reduce contamination 
before food processing starts.

ATP (adenosine triphosphate) 
is a chemical found in every 
cell of living organisms. It 
stores energy and gives cells 
energy they need to function.

(Robson, Kelly. Education Portal.  
ATP: Definition, Molecules & Quiz.  
http://education-portal.com/academy/
lesson/atp-definition-molecules-quiz.html)

ATP testing systems rapidly 
determine the amount of 
ATP present in areas that 
have been cleaned. If ATP is 
detected, the test produces 
light. The more light produced, 
the greater the contamination.

A definition of ATP

How ATP testing works

The use of this technique for monitoring allows information to be provided in time for corrective action to be taken.  
This maintains control of the process, thus avoiding recall campaigns, adverse publicity or even food scares,  

all of which would ultimately end in reduced sales and/or profits.

– Hawronskyj, et al., Trends in Food Science & Technology
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The Alphabet Soup: The Components  
that Provide Assurance of Food Safety  
in Our Food Supply

In the ever-evolving landscape of efforts to ensure the integrity of our global food supply chain, it is important to have 
an understanding of the elements corresponding to regulatory and non-regulatory aspects of food safety management. 

In the 1960’s, the United States (US) National Aeronautics and Space Administration (NASA) drew on expertise from 
Pillsbury Company (now General Mills) to develop a systematic approach to ensure the safety of foods for astronauts in 
the space program. Today, we know this as the Hazard Analysis and Critical Control Points (HACCP) approach. HACCP 
has been globally adopted by governments and standards-setting bodies worldwide, including Codex.

1. Food Standards
a. The Codex Alimentarius Commission1 (CAC) is an intergovernmental 

standards-setting body that was created to protect the health of 
consumers worldwide and ensure fair practices in international food 
trade. The CAC sets food standards, codes of practice and guidelines 
that are referred to as the Codex Alimentarius (or simply ‘Codex’).2 

Today, Codex standards are globally used. Cognizant of the rapidly evolving 
global food markets, challenges around international trade and risks to 
the food supply, most countries around the world model their food safety 
management systems around the Codex principles of food hygiene, which 
recommend HACCP as essential to ensuring the safety and suitability of 
food for human consumption. Countries may elect to adopt more stringent 
requirements into their own laws and regulations if they can base their 
rationale on scientific and risk-based principles (Appendix B).

b. The International Organization for Standardization (ISO), which is 
another international standards development body.

ISO has developed a standard specific to food safety; ISO 22000.3 It is 
a voluntary measure that integrates the HACCP system as described by 
Codex, along with three other elements in a systems approach: 

• Interactive communication

• Prerequisite programs

• System management

Historical Timeline of  
Selected Food Safety 
Management Systems

1960’s NASA and Pillsbury first 
develop  HACCP  
(only 3 principles)

1992 NACMCF* introduces  
7  principles of HACCP

1993 Codex issues first 
HACCP guidelines

1994 Safe Quality Foods (SQF) 
formed

1998 British Retail Consortium 
(BRC) formed

2000 Global Food Safety 
Initiative (GFSI) formed

2003 International Food  
(now Featured) Standard 
(IFS) created

2005 ISO 22000 Food Safety 
Management System 
formed

2008 Food Safety System 
Certification (FSSC) 
22000 created
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What the experts say about ATP testing
The scientific literature supporting the food industry has numerous studies on the benefits of ATP testing. These include 
ease of use, accuracy and speed of results that let manufacturers confidently manage food manufacturing processes.

Hawronskyj, Jane-Marie and Holah, John. “ATP: A universal hygiene monitor.” Trends in Food Science & Technology, 
March 1997, Volume 8, Issue 3, Pages 79–84.

• Monitoring methods should be able to provide information in time for corrective action to be taken, maintaining 
control of the process and negating the need to reject the product or begin recall campaigns.

• In order to evaluate a sanitation program effectively, it is important to obtain results rapidly.

• ATP (adenosine triphosphate) bioluminescence provides a reliable and rapid alternative to traditional microbiological 
techniques.

• The use of this technique for rapid hygiene monitoring allows the information to be provided in time for corrective 
action to be taken.

• This maintains control of the process, thus avoiding recall campaigns, adverse publicity or even food scares, all of 
which would ultimately end in reduced sales and/or profits. 

Dostálek, Pavel and Bráynyik, Tomáš. “Prospects for rapid bioluminescent detection methods in the food industry — 
A review.” Czech Journal of Food Sciences, 2005, Volume 23, Number 3, Pages 85–92.

• Any direct test for contamination must be rapid enough to be compatible with HACCP.

• The total amount of ATP present on a surface can be extracted through swabbing and assayed extremely rapidly.

• The result indicates the overall contamination of the surface. 

J.A. Poulis, M. de Pijper, D.A.A. Mossel and P.Ph.A. Dekkers. “Assessment of cleaning and disinfection in the food 
industry with the rapid ATP-bioluminescence technique combined with the tissue fluid contamination test and a 
conventional microbiological method.” International Journal of Food Microbiology, November 1993, Volume 20, 
Issue 2, Pages 109–116.

• Either method (ATP bioluminescence testing or microbial culture) is useful to check cleanliness of food industries.

• ATP measurements have the great advantage, in that it is a fast method and is easy to perform.

Just as you would monitor and do preventive maintenance on a piece of equipment to keep it operating efficiently,  
you must monitor the effectiveness of your cleaning processes.

–Rolando J. Gonzalez, PhD, Senior Director of Technical and Scientific Affairs, Acheson Group

Learn more about hygiene monitoring at info.neogen.com/Clean-Trace
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2. Food Regulations
At the national level, most countries have developed  
and enacted a regulatory framework around food safety 
(Table 1). 

In the US, two main federal agencies regulate this space:

• The Food and Drug Administration (FDA) and

• The Department of Agriculture (USDA) 

Introduced in 1938, the Food, Drug and Cosmetic Act 
(FD&C) provided the FDA with authority to oversee 
the safety of food, drugs, medical devices and 
cosmetics.4 In 2011, the most significant amendment 
to the FD&C in over 70 years was passed, which is 
known as the Food Safety Modernization Act (FSMA). 

FSMA is a comprehensive top-to-bottom renovation of 
the US food safety regulatory framework that shifts the 
focus from responding to foodborne illness to preventing 
it.5 FSMA builds upon the principles of HACCP with an 
approach based on preventive controls that include:

• Sanitation

• Supplier Verification

• Food Process 

• Allergen Controls

• Recall Plan 

Companies are required to perform risk-based activities 
via supplier controls or a Foreign Supplier Verification 
Program (FSVP) to verify that food imported into the US is 
manufactured to the same food safety standards as those 
required of US producers. Other food products regulated 
by FDA (e.g., seafood,6 juice,7 low-acid canned foods8) as 
well as meat, poultry and certain egg products (regulated 
by USDA9) have been under HACCP requirements for 
many years.

Many countries have also devoted efforts to modernize 
their legislative framework for the safety of food 
commodities. For example, the Canadian Food Inspection 
Agency (CFIA) has consolidated fourteen sets of existing 
food regulations into a single set of regulations, which 
and is called the Safe Food for Canadians Regulations 
(SFCR).10 

Australia and New Zealand share a joint food regulatory 
system known as Food Standards Australia New Zealand 
(FSANZ),11 which also endorses the CAC guidelines 
for HACCP as part of their Food Standards Code12 to 
ensure consistency at a national level. Similarly, Directive 
852/200413 of the European Parliament on the hygiene 
of foodstuffs mandates that all food business operators 
implement procedures based on HACCP principles.

Table 1. Examples of regulatory frameworks related to food safety around the world

Country or Region Legislation Description

United States FSMA
Comprehensive US food safety regulatory framework that shifts 
the focus from responding to foodborne illness to preventing it

Canada SFCR
Require that certain food businesses prepare, keep, maintain and 
implement a written HACCP-type preventive control plan (PCP) 
to demonstrate how hazards and risks to food are addressed 

Australia and New Zealand FSANZ
Endorses the CAC guidelines for HACCP as part of their Food 
Standards Code14 to ensure consistency at a national level

European Union Directive 852/2004
Mandates that all food business operators implement 
procedures based on HACCP principles
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