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Why are there no standardised methods for the detection of enteric viruses in food and water?This is a repeated question raised by the industry and food authority in particular in connection with the recent norovirus outbreaks associated with imported oysters and raspberries. The food industry feels abandoned, as without standardised methods they have no tools to convincingly
demonstrate that the food prepared at their factories will be safe for the consumer. Because currently no methods are available to measure the infectivity of norovirus, the food authority lacks the needed data for performing appropriate risk assessment and risk analysis studies. In the last couple of years, laboratory methods to detect noroviruses in foods have been greatly
improved resulting in increased knowledge on which steps in the concentration, detection and typing of noroviruses need to be further optimized before international validated methods can be routinely used. This report presents the most important issues regarding the challenges of detecting enteric viruses (including noroviruses) in food and water that were discussed at the 4th
Nordic Workshop. At this meeting researchers from Nordic countries and leading international experts concluded that it is important to not only focus on the epidemiology of foodborne and waterborne viral infections but also increase efforts to improve, harmonize and standardize laboratory methods for the detection of enteric viruses direct in potentially contaminated food such as
oysters and raspberries
This handbook provides basic facts regarding foodborne pathogenic microorganisms and natural toxins.
The microbiology of drinking water remains an important worldwide concern despite modem progress in science and engineering. Countries that are more technologically advanced have experienced a significant reduction in water borne morbidity within the last 100 years: This reduction has been achieved through the application of effective technologies for the treatment, disinfec
tion, and distribution of potable water. However, morbidity resulting from the ingestion of contaminated water persists globally, and the available ep idemiological evidence (Waterborne Diseases in the United States, G. F. Craun, ed. , 1986, CRC Press) demonstrates a dramatic increase in the number of waterborne outbreaks and individual cases within the United States since the
mid-1960s. In addition, it should also be noted that the incidence of water borne outbreaks of unknown etiology and those caused by "new" pathogens, such as Campylobaeter sp. , is also increasing in the United States. Although it might be debated whether these increases are real or an artifact resulting from more efficient reporting, it is clear that waterborne morbidity cannot be
ignored in the industrialized world. More significantly, it represents one of the most important causes of illness within developing countries. Approxi mately one-half the world's population experiences diseases that are the direct consequence of drinking polluted water. Such illnesses are the primary cause of infant mortality in many Third World countries.
CDC Yellow Book 2018: Health Information for International Travel
Chapter 20. Astroviruses as Foodborne Infections
Toxins in Food
Drinking Water Microbiology
Detection and Inactivation Methods
Methods of Detecting Human Viruses Found in Food and Water
A selection of fifty cases are presented that provide important learning tools for problem-solving and evaluating foodborne illnesses. Water safety is explained in great detail, whether it is used for drinking and cooking or in recreational water facilities.
Treatment of patients is symptomatic if the causative agent is unknown, with the exception of symptoms suggestive of botulism. Consider the need of therapy again when the cause of food poisoning is known. The aim is to stop an epidemic and to disclose the cause. Stool specimens should be taken from the index case(s), and from persons with and without symptoms around and in connection with the index case. In the case of a large epidemic the faecal specimens should be examined for
Salmonella, Shigella, Campylobacter and Yersinia as well as viral agents. A suspected water-borne epidemic or an epidemic involving a large group of people indicates screening of faecal specimens. The target groups and the number of sampled persons should be decided with the laboratory or environmental authorities. A specimen of the suspected food item should be taken.
The transmission of human pathogens by faecally contaminated fruit and vegetables is well established, but the burden of disease caused by foodborne pathogens is unknown. Fresh produce can be contaminated through the use of polluted irrigation water or by the handling of the produce by infected individuals either pre- or post harvest. There is very little known regarding the extent of viral contamination of irrigation water and fresh produce in South Africa. Noroviruses (NoV) and
hepatitis A virus (HAV) are recognized as leading causes of foodborne viral disease. These viruses are transmitted predominantly via the faecal oral route, primarily person-to-person by direct contact with an infected person, or indirectly by ingestion of contaminated food and water. The detection of enteric viruses in food or water is problematical and complex as many foodborne viruses, including HAV and NoV, cannot be readily isolated in cell culture. The aim of this investigation was to
develop and optimise simple and efficient methods for the concentration and detection of NoV GII and HAV in irrigation water and fresh produce. These methods would then be applied to field samples of irrigation water and fresh produce to try and establish a link between viral contamination detected in irrigation water and that on associated irrigated fresh produce. The efficiency of different commercial real-time reverse transcriptase-polymerase chain reaction amplification kits for the
realtime detection of HAV, NoV GI and NoV GII was assessed, and standard curves for the quantitative detection of these viruses were constructed using the most appropriate kit. Using two types of fresh produce, three different elution buffers, each at two pHs, with two different elution times were compared to establish which buffer was the most efficient for the extraction of viruses from the fresh produce. The tris-glycine beef extract buffer (pH 9.5) with an elution time of 20 minutes
most efficient for the extraction of the selected enteric viruses from fresh produce. From April 2008 to November 2009, 86 irrigation water and 72 fresh produce samples were collected from commercial and subsistence farms, street vendors and commercial outlets. All the irrigation water and fresh produce samples were analysed for HAV, NoV GI and NoV GII. Overall, 16.3 % (13/86) and 12.5 % (9/72) of irrigation water and fresh produce samples tested positive for one or more
human pathogenic viruses, namely NoV GII and HAV, respectively. Nucleotide sequence and phylogenetic analysis of the HAV and NoV GII strains identified clinically relevant viruses in the irrigation water and on the fresh produce. A direct link between contaminated irrigation water and contamination of fresh produce could not be established, but irrigation water was identified as a possible source of contamination of the fresh produce. The results also suggested that food handlers
contributed significantly to the viral contamination of the fresh produce. This study highlights the potential health risk posed by fresh produce to consumers in South Africa and highlights the need for further in depth studies to quantify the risk to consumers. This study represents new data on the occurrence of enteric viruses in food and water in South Africa and is crucial for the development of effective intervention and control strategies for food safety in South Africa. Copyright.
Viruses in Food and Drinking Water
Food and Water Microbiology Diagnostics
Improving Food Safety Through a One Health Approach
Rapid Detection of Food- and Water-borne Viruses and Bacteria Using SERS Coupled with Nanosubstrates
Progress and Challenges
Who Estimates of the Global Burden of Foodborne Diseases

The Bad Bug Book 2nd Edition, released in 2012, provides current information about the major known agents that cause foodborne illness.Each chapter in this book is about a pathogen—a bacterium, virus, or parasite—or a natural toxin that can contaminate food and cause illness. The book contains scientific and technical information about the major pathogens that cause these kinds of
illnesses.A separate “consumer box” in each chapter provides non-technical information, in everyday language. The boxes describe plainly what can make you sick and, more important, how to prevent it.The information provided in this handbook is abbreviated and general in nature, and is intended for practical use. It is not intended to be a comprehensive scientific or clinical reference.The Bad
Bug Book is published by the Center for Food Safety and Applied Nutrition (CFSAN) of the Food and Drug Administration (FDA), U.S. Department of Health and Human Services.
Shows how food can become tainted and what can happen when we eat contaminated food. Also tells how the government tries to protect our food supply and how to safely handle and prepare foods. Includes case studies.
Astroviruses are one of the leading causes of viral gastroenteritis in the young, elderly, and immunocompromised. Although the prevalence is unknown, they are also thought to be associated with food- and waterborne outbreaks of acute diarrhea. This chapter will introduce readers to astroviruses, including the extensive diversity in humans; summarize what is known about food- and waterborne
outbreaks; and conclude with where the field needs to go to better understand this important virus in food safety.
Hepatitis A Virus in Food
Indicators of Viruses in Water and Food
Detection and Enumeration of Bacteria, Yeast, Viruses, and Protozoan in Foods and Freshwater
Viruses in Foods
Optimisation and Assessment of Real-time PCR Techniques for the Detection of Selected Food- and Waterborne Viruses
Control and Surveillance of Water- and Food-borne Viral Infections

Viruses can be highly infectious and are capable of causing widespread disease outbreaks. The significance of viral pathogens in food and waterborne illness is increasingly being recognised and viruses transferred by these routes are important areas of research. Viruses in food and water reviews the risks, surveillance and control of food and
waterborne viral disease. Part one provides an introduction to food and environmental virology. Part two goes on to explore methods of detection, surveillance and risk assessment of viruses in food and water; it includes chapters on molecular detection of viruses in foods and food processing environments, quality control in the analytical
laboratory, and quantitative risk assessment for food and waterborne viruses. Part three focuses on virus transmission routes and control of food and water contamination. It contains chapters on fresh produce, shellfish and viral presence, and control methods in waste water and sewage. Finally, part four highlights particular pathogens including
norovirus, hepatitis A and emerging zoonotic viruses. Viruses in food and water is a standard reference book for microbiologists in academia, analytical labs and the food and water treatment industries, as well as environmental health professionals and researchers working on foodborne viruses. Explores methods of detection, surveilance and risk
assessment of viruses in food and water Considers virus transmission routes and control of food and water contamination Highlights advances in the understanding of specific pathogens, including norovirus, hepatitis A and rotaviruses and the advances in vaccine development
Globalization of the food supply has created conditions favorable for the emergence, reemergence, and spread of food-borne pathogens-compounding the challenge of anticipating, detecting, and effectively responding to food-borne threats to health. In the United States, food-borne agents affect 1 out of 6 individuals and cause approximately 48
million illnesses, 128,000 hospitalizations, and 3,000 deaths each year. This figure likely represents just the tip of the iceberg, because it fails to account for the broad array of food-borne illnesses or for their wide-ranging repercussions for consumers, government, and the food industry-both domestically and internationally. A One Health
approach to food safety may hold the promise of harnessing and integrating the expertise and resources from across the spectrum of multiple health domains including the human and veterinary medical and plant pathology communities with those of the wildlife and aquatic health and ecology communities. The IOM's Forum on Microbial Threats
hosted a public workshop on December 13 and 14, 2011 that examined issues critical to the protection of the nation's food supply. The workshop explored existing knowledge and unanswered questions on the nature and extent of food-borne threats to health. Participants discussed the globalization of the U.S. food supply and the burden of illness
associated with foodborne threats to health; considered the spectrum of food-borne threats as well as illustrative case studies; reviewed existing research, policies, and practices to prevent and mitigate foodborne threats; and, identified opportunities to reduce future threats to the nation's food supply through the use of a "One Health" approach
to food safety. Improving Food Safety Through a One Health Approach: Workshop Summary covers the events of the workshop and explains the recommendations for future related workshops.
Hepatitis A virus (HAV) is primarily transmitted by the fecal-oral route, by either person-to-person contact or consumption of contaminated food or water. HAV infection produces a self-limited disease and does not result in chronic infection or chronic liver disease. The case-fatality from HAV infection is 0.5% (with 1.8% among persons aged ≥50
years). Food or water contaminated with HAV can cause large outbreaks. Vaccination is the most effective means of preventing HAV infection.
Foodborne Infections and Intoxications
Fourth Nordic Workshop on Food and Waterborne Viruses
Waterborne Pathogens
Detection Methods and Applications
Molecular Biology of the Cell
Global Handbook on Food and Water Safety

Food-borne diseases are major causes of morbidity and mortality in the world. It is estimated that about 2.2 million people die yearly due to food and water contamination. Food safety and consequently food security are therefore of immense importance to public health, international trade and world economy. This book, which has 10 chapters,
provides information on the incidence, health implications and effective prevention and control strategies of food-related diseases. The book will be useful to undergraduate and postgraduate students, educators and researchers in the fields of life sciences, medicine, agriculture, food science and technology, trade and economics. Policy
makers and food regulatory officers will also find it useful in the course of their duties.
Viruses are common causes of foodborne outbreaks. Viral diseases have low fatality rates but transmission to humans via food is important due to the high probability of consuming fecally contaminated food or water because of poor food handling. Because of the low infectious doses of some foodborne viruses, there is a need for
standardization and the development of new sensitive methods for detecting viruses. The focus is on molecular and non-molecular approaches, and emerging methods for the detection of foodborne viruses. The detection of noroviruses, hepatitis A and E viruses, rotaviruses and adenoviruses will be discussed. The chapter will conclude with
insights into future research directions.
THE ESSENTIAL WORK IN TRAVEL MEDICINE -- NOW COMPLETELY UPDATED FOR 2018 As unprecedented numbers of travelers cross international borders each day, the need for up-to-date, practical information about the health challenges posed by travel has never been greater. For both international travelers and the health professionals
who care for them, the CDC Yellow Book 2018: Health Information for International Travel is the definitive guide to staying safe and healthy anywhere in the world. The fully revised and updated 2018 edition codifies the U.S. government's most current health guidelines and information for international travelers, including pretravel vaccine
recommendations, destination-specific health advice, and easy-to-reference maps, tables, and charts. The 2018 Yellow Book also addresses the needs of specific types of travelers, with dedicated sections on: · Precautions for pregnant travelers, immunocompromised travelers, and travelers with disabilities · Special considerations for newly
arrived adoptees, immigrants, and refugees · Practical tips for last-minute or resource-limited travelers · Advice for air crews, humanitarian workers, missionaries, and others who provide care and support overseas Authored by a team of the world's most esteemed travel medicine experts, the Yellow Book is an essential resource for travelers -and the clinicians overseeing their care -- at home and abroad.
Encyclopedia of Food Safety
Coronavirus: A Book for Children
Advances in microbial food safety
Bacteriological Analytical Manual
Third Nordic Workshop on Viruses in Food and Water
Keeping Our Food and Water Safe
While systems such as GMP and HACCP assure a high standard of food quality, foodborne poisonings still pose a serious hazard to the consumer's health. The lack of knowledge among some producers and consumers regarding the risks and benefits related to food makes it imperative to provide updated information in order to improve food safety. To
The accelerated globalization of the food supply, coupled with toughening government standards, is putting global food production, distribution, and retail industries under a high-intensity spotlight. High publicity cases about foodborne illnesses over recent years have heightened public awareness of food safety issues, and momentum has been building to find new
ways to detect and identify foodborne pathogens and eliminate food-related infections and intoxications. This extensively revised Third Edition covers how the incidence and impact of foodborne diseases is determined, foodborne intoxications with an introduction that notes common features among these diseases and control measures that are applicable before and
after the basic foodstuff is harvested. * A summary of the foods most association with human infections * A discussion of the principles of laboratory detection of the agent considering the advantages and disadvantages of various procedure * A 'historical to present-day' section * A description of the infection in humans and animals, including reservoirs and the mode
of transmission
Human noroviruses are a major cause of gastroenteritis outbreaks worldwide and are the most common cause of foodborne disease outbreaks. Moreover, they are significant contributors to severe childhood diarrhea in developing nations. Norovirus outbreaks are extremely challenging to control for multiple reasons: They are (i) highly contagious and spread through
multiple routes of transmission including person-to-person and upon exposure to contaminated food, water, fomites, or aerosolized vomitus particles; (ii) extremely stable in the environment; (iii) resistant to many common disinfectants and food processing techniques; (iv) shed from symptomatically and asymptomatically infected persons for prolonged periods; and
(v) infectious at low doses. Common sources of norovirus outbreaks include contaminated shellfish, produce, ready-to-eat (RTE) foods, and water. Norovirus contamination can occur at most any step in the food chain from cultivation to preparation. Research efforts to develop effective methods to inactivate noroviruses, enhanced norovirus diagnostics, and norovirus
therapeutics and vaccines are all of high priority.
Progress and Recent Developments
Foodborne Viral Pathogens
For the Education of Food Industry Management, Food Handlers, and Consumers
II Nordic Workshop on Viruses in Water and Food
Lillehammer, Norway 29 September-1 October 2000
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Food- and Waterborne Viral Infections in a Nordic Perspective
Up to now, the global burden of illness and deaths caused by foodborne disease has never been quantified. In order to fill this data vacuum, the World Health Organization (WHO) together with its partners launched in 2006 the Initiative to Estimate the Global Burden of Foodborne Diseases. After an initial consultation, WHO in 2007 established a Foodborne Disease Burden Epidemiology Reference Group (FERG) to lead the
initiative. Six taskforces were established under FERG, focusing on groups of hazards or aspects of the methodology. These taskforces commissioned systematic reviews and other studies to provide the data from which to calculate the burden estimates. This report is an outcome of a decade of work by WHO key partners and a number of dedicated individuals. Some additional findings--which cannot be integrated into this
report--will be published and user-friendly online tools made available separately. This report and related tools should enable governments and other stakeholders to draw public attention to this often under-estimated problem and mobilize political will and resources to combat foodborne diseases.
This encyclopedia covers the fundamental aspects of the microbiological safety of food and water, including the explanation of standard methodologies and a compilation of analytical methods for the evaluation of the presence of foodborne hazards and their potential risks. The objective is to provide clear and complete information on the state-of-the-art of the standard as well as novel and alternative methodologies (mainly
molecular), in the different aspects of microbiological analysis of food and water, with special emphasis in the detection and quantification as well as characterization of microbial food and water contaminants (both pathogens and spoiling agents). This book covers an essential knowledge gap in the existing scientific and analytical literature. Although some fragmented pieces of information are available, there has been no
substantial effort to condense and globalize the needed information that is currently available. In addition, there is not a single book that considers food contamination microorganisms as a whole, even though they are an integral part of food safety programs. This work does not only compile the different methodological approaches, it also covers all of the microbiological contaminant agents of food and water: bacteria,
viruses, parasites, and fungi. This makes Food and Water Microbiology Diagnostics an essential reference for those working in food and water laboratories.
Food-borne viruses are recognized as a major health concern, but their distribution, definition, and impact are poorly understood. The volume Food-Borne Viruses goes a long way in correcting that problem. Written by leading scientists in the field, it brings together the latest knowledge on these viral strains, their detection and control, and associated challenges.
Chapter 17. Noroviruses
Food poisoning and contaminated water
What You Need to Know about Infectious Disease
Foodborne Viruses
Risks, Surveillance and Control
An Emerging Problem

Hidden dangers such as bacteria, viruses, chemicals, and toxic metals lurk in our food and water. Laws help protect our food and water, but consumers can also take charge by making smart choices.
Food- and water-borne viruses and bacteria pose serious health risks to humans and were associated with many outbreaks worldwide. Rapid, accurate, and nondestructive methods for detection of viruses and bacteria are of great importance to protect public health. In this research, surface-enhanced Raman spectroscopy (SERS) coupled with gold
or silver SERS-active substrates were used to detect and discriminate food- and water-borne viruses and bacteria. Virus strains include norovirus, adenovirus, parvovirus, rotavirus, coronavirus, paramyxovirus, and herpersvirus. Bacterial strains include Escherichia coli O157:H7, Staphylococcus epidermidis, Listeria monocytogenes, and Enterococcus
faecelis. Our results show that SERS was able to differentiate different viruses and bacteria at the strain level. The detection limit for viruses by SERS coupled with gold substrates could reach a titer of 10[squared], while the detection limit for bacteria by SERS coupled with intracellular nanosilver as a substrate in situ could reach the level of single
cells. These results indicate that SERS coupled with nanosubstrates is a promising method for detection and characterization of food- and water-borne virus and bacterial sample.
With the world’s growing population, the provision of a safe, nutritious and wholesome food supply for all has become a major challenge. To achieve this, effective risk management based on sound science and unbiased information is required by all stakeholders, including the food industry, governments and consumers themselves. In addition, the
globalization of the food supply requires the harmonization of policies and standards based on a common understanding of food safety among authorities in countries around the world. With some 280 chapters, the Encyclopedia of Food Safety provides unbiased and concise overviews which form in total a comprehensive coverage of a broad range
of food safety topics, which may be grouped under the following general categories: History and basic sciences that support food safety; Foodborne diseases, including surveillance and investigation; Foodborne hazards, including microbiological and chemical agents; Substances added to food, both directly and indirectly; Food technologies,
including the latest developments; Food commodities, including their potential hazards and controls; Food safety management systems, including their elements and the roles of stakeholders. The Encyclopedia provides a platform for experts from the field of food safety and related fields, such as nutrition, food science and technology and
environment to share and learn from state-of-the art expertise with the rest of the food safety community. Assembled with the objective of facilitating the work of those working in the field of food safety and related fields, such as nutrition, food science and technology and environment - this work covers the entire spectrum of food safety topics into
one comprehensive reference work The Editors have made every effort to ensure that this work meets strict quality and pedagogical thresholds such as: contributions by the foremost authorities in their fields; unbiased and concise overviews on a multitude of food safety subjects; references for further information, and specialized and general
definitions for food safety terminology In maintaining confidence in the safety of the food supply, sound scientific information is key to effectively and efficiently assessing, managing and communicating on food safety risks. Yet, professionals and other specialists working in this multidisciplinary field are finding it increasingly difficult to keep up with
developments outside their immediate areas of expertise. This single source of concise, reliable and authoritative information on food safety has, more than ever, become a necessity
Significance, Prevention and Control of Food Related Diseases
11. New approaches in microbial pathogen detection
Foodborne Disease Burden Epidemiology Reference Group 2007-2015
Viruses in Food and Water
Food-borne Viruses
Bad Bug Book

What is the coronavirus, and why is everyone talking about it? Engagingly illustrated by Axel Scheffler, this approachable and timely book helps answer these questions and many more, providing children aged 5-10 and their parents with clear and accessible explanations
about the coronavirus and its effects - both from a health perspective and the impact it has on a family’s day-to-day life. With input from expert consultant Professor Graham Medley of the London School of Hygiene & Tropical Medicine, as well as advice from teachers and
child psychologists, this is a practical and informative resource to help explain the changes we are currently all experiencing. The book is free to read and download, but Nosy Crow would like to encourage readers, should they feel in a position to, to make a donation to:
https://www.nhscharitiestogether.co.uk/
This is the first book to focus entirely on viruses in foods. It collates information on the occurrence, detection, transmission, and epidemiology of viruses in various foods. Although methods for bacterial detection in food are available, methods for detection of viruses
in food, with the exception of shellfish, are not available. It is important, therefore, to develop methods for direct examination of food for viruses and to explore alternate indicators that can accurately reflect the virological quality of food. This book addresses these
issues along with strategies for the prevention and control of viral contamination of food.
Viral transmission through contaminated food and water claims hundreds of thousands of lives every year, particularly affecting children in developing nations. Foodborne viral pathogens are associated with gastroenteritis and hepatitis, causing widespread epidemics that
affect all populations and demographics worldwide. Foodborne Viral Pathogens comprehensively covers the predominant etiological viral agents of foodborne disease, including norovirus, hepatitis A virus, hepatitis E virus, astrovirus, sapovirus and rotavirus, and several
emerging viruses and prions. By improving food safety awareness and viral detection, and through promotion of global food safety standards, our ability to cope with and control foodborne disease will be enhanced. Foodborne Viral Pathogens includes a detailed review of the
molecular biology, potential vaccines, and available antiviral treatments of all major foodborne viral pathogens and prions. Written by specialists and leading virologists, this book features techniques used for typing, viral detection, strategies for control, and viral
risk assessments. This book is intended as a detailed handbook for food microbiology and medical applications and will be a useful guide for anyone with an interest in foodborne disease.
Foodborne Pathogenic Microorganisms and Natural Toxins Handbook
Workshop Summary
Food Poisoning and Foodborne Diseases
Chapter 18. Hepatitis A
The Bad Bug Book
This book gives an overview of advanced emerging technologies for the detection of a range of waterborne pathogens. The book will present existing methodology and highlight where improvements can be made, as well as have a strong focus on applications and the ways in which new technology could
be applied in water management. Additionally, it addresses issues of sample preparation (from sampling to concentration and enrichment), a key stage in any detection protocol. Covers the gap of specific sound methods of pathogen detection by fulfulling the need for a concept book on the novel
technologies for pathogen detection in water Presents all cutting-edge technologies for pathogen detection in water as well as recent emerging technologies Addresses all three types of pathogens; this combined knowledge helps to understand all potential pathogens in water
Hepatitis A virus (HAV) is responsible for around half of the total number of hepatitis infections diagnosed worldwide. HAV infection is mainly propagated via the fecal-oral route, and as a consequence of globalization, transnational outbreaks of foodborne infections are reported with
increasing frequency. Therefore, in this review, state-of-the-art information on the molecular procedures for HAV detection in food, and the efficacy of common food manufacturing processes are compiled. The purpose of this Brief is to consolidate basic information on various aspects of HAV and
to provide a guideline for its prevention and control across the food supply chain from pre-harvest to manufacturing.
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