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Overview
Food is indispensible for life on earth. Food animals and marine ecosystem are important sources of
food, yielding meat, milk, eggs and fishes, contributing to food security. Safe food saves life of
individual as well as the whole population. An overview on this special issue on “Advances in safe
food production of animal and fish origin” is discussed under three major subjects, covering research
on veterinary and animal sciences, dairy technology and fishery sciences. The key objectives of this
special issue is to emphasize the importance of animal and aquatic source foods, provide information
on the major current and future food safety challenges and intervention strategies to achieve food
safety.

Articles under the veterinary and animal sciences envisage the aspects of packaging technology,
functional meat products development and food safety. Research articles on meat and meat products
include advanced packaging technology and development of a functional chicken meat product.
Modified atmosphere packaging has been a promising technology for sustainence of colour and
extension of shelf life in refrigerated chicken meat and utilization of pomegranate peel powder is a
choice to fortify meat product with dietary fiber and extend the shelf life. Review on food safety
addresses major challenges inclusive of aflatoxin free feeds to animals, and its mitigation strategies
such as control of bio films and surface decontamination techniques. The impact of heavy metal on
livestock health and production throws thrust on the need to control heavy metal in food. Food
safety also encases authentication by proteomic and metabolomic approaches. Application of smart
phone bio-sensor diagnostic is a technological update in animal science. Importance of food safety
management system in the meat value chain and the role of FSSAI in establishing food safety and
security in India are detailed.

Articles under dairy technology envisage the experimental and field oriented research on food safety.
Research on the application of prebiotics like corn starch have been discussed under In vivo
experimentation in Wistar rats assessing the hypocholesterolemic effect of functional fermented
milk using L. helveticus and L. fermentum; and the effect of Inulin and Isomalto-oligosaccharides on
the acidification rate of viable probiotic count of L. acidophilus and L. casei strains in skim milk
medium is discussed. Isolation and identification of Campylobacter in dairy supply chain and
molecular characterization of Staphylococcus aureus from raw milk in Mumbai are field oriented
research elaborated in this special issue on food safety. Technological interventions have been
explored in the preparation of curd rice using inulin as prebiotic and Lactobacillus rhamnosus as
probiotic by encapsulation process. Use of a low-calorie sweetener, tagatose is a healthy option in
flavoured milk for health conscious consumers which is in need of the hour.



Articles under fishery sciences envisage the dietary interventions, screening technologies, molecular
characterization of Shiga toxin producing Escherichia coli and preservation aspects in marine source.
Screening of formalin in catla fish from retail markets is the consumer oriented research which is
currently in need of the hour. Dietary manipulations by the way of feed deprivation combat bacterial
disease outbreak in semi-intensive fish farming and the use of synbiotics such as Bacillus circulans
and a fructo-oligosaccharide is an healthy way of improving antioxidant status in fishes. Review on
safety of fish foods covers the toxic chemical contaminants that lead to fish poisoning and utilization
of turmeric extract as antimicrobial for the preservation of fishes. The ethnomedicinal, phytochemical
and its capability aspect of Bergenia species, a miraculous herb in India is explored for its perspective
application in treating human sickness.
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Overview

To feed the growing population, the demand for foods that are not only protein-rich nutritious but
also safe and wholesome is enormous. The Food and Agriculture Organization (FAO) of the United
Nations estimates almost one-third of our food is lost or wasted which amounts to 1.3 billion tons
per year due to supply chain disruption, best-buy date expiration, leftover or unused food disposal,
physical, chemical, and microbial spoilage, and pathogens, toxicants or other harmful agents’
contamination. The protein demand in our diet is met largely by meat animals, fish, poultry, and
dairy. Incidentally, many foodborne pathogens are zoonotic and livestock and wildlife (game animals
and birds) serve as major reservoirs. Globally, foodborne pathogens are responsible for two billion
illnesses and over one million deaths annually.Therefore, a safer food supply is paramount to reducing
foodborne diseases, food loss, and economic burden. Sound science-based approaches must be
implemented and practiced during animal/fish husbandry and production to improve health, to reduce
pathogen contamination or pathogen load during harvest or slaughtering, which in turn ensure the
supply of microbiologically and toxicologically safe food to consumers. Veterinary and fishery
sciences, animal health, and dairy technology professionals and policymakers share responsibilities
to deliver safe foods and to curtail food insecurity.

In this special issue, “Advances in safe food production of animal and fish origin”, a collection of 24
articles are included. Such an overwhelming response for a special issue from a diverse group of
scientists demonstrates the significance and urgency in resolving food safety issues in the Indian
subcontinent. Review and original research articles highlight advancement in the key areas of research
in pre-and post-harvest food safety, food safety management practices, animal production and
veterinary medicine, dairy products, and fish production and safety. Some articles provide a glimpse
of the current state of the pathogens, toxins, and heavy metal distribution in meat, dairy, and fish.
Articles also describe the application of novel technologies such as modified atmospheric packaging,
and phytochemicals including turmeric and pomegranate as preservatives for the reduction of
pathogens or microbial loads to increase self-life. Application of various analytical and detection
methods including proteomic and molecular methods and smartphone-based methods are described
to address safety issues and on one occasion authors investigated the ill practice of formalin use in
fish preservation. Articles on probiotics, prebiotics (synbiotics), tagatose fortified flavored milk,
fermented products and medicinal plant extracts on animal and human health provide a broader
strategy in resolving current challenges.

This collection of articles should provide the policymakers, scientists, and students a glimpse of
current food safety concerns, challenges, and remedial practices for producing not only wholesome
but safe food to protect human health. The conversation should and must continue to address safe
food production of animal and fish origin in the face of climate change, the onset of antibiotic
resistance in microbes, and food insecurity. Publication platform like the Indian Journal of Animal
Health provides a fitting vehicle for such a broader conversation.
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Overview
Rapid population growth, especially in developing and least developed countries, makes food security
a difficult goal to achieve. Feeding this growing global population in the years to come will require
producing more food and to reach more people. Now a days, besides the production and food
security challenges, there is increasing consumer awareness and preference for foods that meet high
standards of quality and safety. Further, access to safe, nutritious and affordable food contributes
immensely to the economic and political stability of the world.

Input control and management practices are the important aspects of safe food production.
Degradation of fish/animal food production systems due to the intense focus on production, profit
margins, poor quality inputs, poor management practices etc, often results in frequent disease
outbreaks. Besides the production losses, several viral, bacterial, fungal and parasitic pathogens of
animal origin may also have zoonotic potential with the capability to cause human illness through
direct or foodborne infection. Besides the pathogens, chemical contaminants such as heavy metals,
pesticide and insecticide residues may enter into food production systems due to environmental
degradation and poor management practices. Further, the safety of food products is also dependent
on post-harvest handling and processing.

The emergence of the ‘One Health’ concept has led to an enhanced focus on sustainable and safe
food production by using herbs, natural oils, prebiotics and probiotics as immunostimulants and
antimicrobials are rapidly emerging as alternatives for microbial manipulations. Further, advanced
molecular biology, chromatographic and spectrometric methods are available for rapid detection of
these contaminants. However, more efforts are needed for the development of economical, rapid,
user-friendly and farm-level on-site diagnostic tools for the detection of foodborne pathogens and
chemical contaminants. Further, strict adherence to best management practices and applicable
regulations/guidelines are consisting process/product specific hazard analysis followed by the
development of Hazard Analysis Critical Control Point (HACCP) plan. Further, product traceability
should also be applied as a risk management tool which requires the maintenance of proper records
at various stages of food production, harvesting, processing and marketing for the identification of
poor quality/unsafe products, potential geographical origins to prevent these products to reach
consumers.

Although due to inherent complexities with multiple stakeholders, the production of safe, nutritious
and economic food is a very challenging task. But the applicable guidelines and advanced
technological interventions can help to overcome these challenges of food production to the
consumption chain, by ensuring food safety, while preserving the environment for the benefit of
future generations.
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Overview

Overview of Fish Health in Chhattisgarh

Chhattisgarh is blessed with a number of natural water resources in the form of rivers, reservoirs,
ponds, etc. It lies in the catchments of four river systems viz. Mahanadi, Ganga, Narmada and
Godavari. Major part of Chhattisgarh lies in the catchment of Mahanadi and Godavari river system.
Annual fish production of the state has recorded an average growth of 283% (1.395 lakh tons in
2007-08 to 5.37 lakh tons in 2019-20). The progressive fish farmers of the state are producing 8-12
tons of carps/ha, 10 tons of tilapia/ha and 70 tons of Pangasius/ha (Annon., 2021; Vardia and
Honnananda, 2017). Intensification in aquaculture invites occurrence of diseases and epizootics
which are becoming major bottleneck for increasing production. Carps (Indian major carps and
exotic carps), being the largest group of cultured fish, occurrence of fungal, bacterial, viral, and
environmental stress related diseases are the major bottleneck and may become the largest single
cause of huge economic losses in the aquaculture (Meyer, 1991). It is estimated that diseases caused
10-15% of loss in terms of high morbidity, mortality, diminishing growth and enhanced expenditure
on use of chemicals as preventive and control measures (Sahoo et al., 2017).

The Chhattisgarh currently has 28 revenue districts. Singh et al. (2014) categorized districts based
on growth ratein fish production. The lowest growth rate was found below 6.05% in five districts,
Durg, Bilaspur, Koriya, Jaspur and Raigarh. The medium growth was observed in seven districts
namely Rajnandgaon, Kabirdham, Korba, Janjgir-Champa, Raipur, Mahasmund and Dhamtari (5.69
to 12.33%). Narayanpur and Dantewada districts secured the moderate growth rate of 20.80 - 44.35%.
The highest growth rate in fish production was found in Bijapur (74.4%). As per personal
communication, another tribal district, Kanker is now topping the list in the growth of fish production.

Very few incidences of fish disease outbreaks were observed in Chhattisgarh. Argulosis outbreak is
most prominent followed by Lernaeosis. Argulosis contributes highest severity followed by Lernaeosis.
The least occurred disease incidents are dropsy and scoliosis. Well known fungal infection, Epizootic
ulcerative syndrome (EUS), is also observed. The Digenian Trematode causing Black spot and
Haemorrhagic septicaemia incidences are also observed. In case of bacterial outbreaks, EUS is
followed by Fin rot and Dropsy. The nutritional deficiency disease, Scoliosis, and the disease due to
environmental factor, gas bubble are also seen (Singh, 2021). In the study of ten progressive fish
farms of Dhamtari district in Chhattisgarh 25 incidences of fish disease outbreak were observed. The
study showed that out of ten selected fish farms, seven farms were found infected with Argulus, fish



lice and six farms were found infected with Lernaea and Anchor worm. Only three farms were found
infected with bacterial infection dropsy, tail and fin rot, Haemorrhagic septicaemia and Epizootic
ulcerative syndrome (EUS). Gas bubble disease was occurred in one farm and one more farm was
infected with nutritional disease scoliosis. The study confirms occurrence of bacterial diseases,
Epizootic ulcerative syndrome (EUS), Haemorrhagic septicaemia, fin and tail rot and dropsy in
selected farms in Dhamtari district. The fry of Catla catla infected with metacercaria of a Digenian
fluke, Posthodiplostomumcuticola, were examined causing black spot. Nine types of fish diseases
were recorded and identified in ten fish farms in Dhamtari district of Chhattisgarh during investigation.
Out of nine types of fish diseases, 3 were parasitic, 3 were bacterial, 1 each was fungal, nutritional
and environmental. Most of the indigenous, exotic carps, tilapia and pangasius were found affected
by the infection. Out of total 25 incidences of fish diseases recorded, 7 were of Argulus, 6 were of
Lernaea, 3 were of Black spot, 3 were Haemorrhagic septicaemia, 2 were of Epizootic ulcerative
syndromes (EUS), 1 each of Gas bubble disease, Fin rot, Dropsy and Scoliosis.

Certain water quality parameters are well known for causing serious problems to fish especially
when they are living under intensive farming conditions. These problems lead to discomfort in fish
culminating in heavy mortalities. In addition, when these parameters are outside the preferable range
for the species, they induce stress, compromise with immunity system and hence, invite many
opportunistic pathogens to enter. Level of dissolved oxygen below the preferable range may lead to
many morphological and physiological alterations. Ammonia usually caused problems like alterations
in the gills and degenerative changes in the liver and kidney especially in the intensive farming
systems. Super saturation of gas in the water depending on the level of saturation and the time of
exposure results in to gas bubble disease. Fin erosion, epidermal hyperplasia, degenerative and
necrotic alterations in many internal organs is common findings observed in many water polluted
areas. In contrast, nutrition and bad management practices may also result in abnormal development
in fishes (Vatsos and Angelidis, 2010). Water quality analysis shows that the water of Chhattisgarhish
farms is hard and moderately alkaline. Physico-chemical study of soil showed slightly alkaline pH
and good soil organic carbon (Singh, 2021). Such quality of water do not cause stress; hence, no fish
diseases.
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Livestock farmers are striving to provide more and more food to the growing global population,
while also dealing with challenges on environmental sustainability, animal welfare and public
health. Food from animal and fish sources provide a variety of micro and macronutrients that are
difficult to obtain in adequate quantities from food belonging to plant sources alone. Diets of children,
particularly in the rural areas of developing countries are primarily crop-based and often deficient in
vitamin A, vitamin B12, riboflavin, calcium, iron, and zinc. Animal source foods, being rich sources
of these nutrients, can substantially increase nutrient adequacy even in small quantities. Proteins
from animal sources are considered to be complete because they contain all the essential amino
acids that the body needs.

Apart from the nutritional status, food is also a major determinant of health and productivity of any
population. It is, therefore, absolutely essential that the food one consumes is nourishing, hygienically
produced and safe for consumption. Maintaining hygiene and ensuring safety during food production,
processing and distribution is critical, as outbreaks in food-borne illnesses lead to human and economic
losses. Whether food is produced for home consumption or at larger commercial levels, quality and
safety is that benchmark that cannot be neglected. This Special Issue of the Indian Journal of Animal
Health focuses on Advances in Safe Food Production of Animal and Fish Origin.

The focus of research has moved away from quantitative to qualitative, whether in production systems
for foods of animal origin, their processing and value addition or marketing. Application of novel
packaging tools such as MAP to prevent spoilage of foods, smart and active packaging to identify
spoilage, rapid and sensitive diagnostic tools to detect pathogens and mobile apps and smart phones
to analyze and characterize food attributes are only a few of the modern techniques to ensure safety
and quality of animal foods. The notion that animal scientists in India will focus on Precision Livestock
Farming technologies, which comprise biosensors that monitor animal health and behaviour in real
time and techniques that provide traceability for product or animal traits while guaranteeing
accessibility and accuracy of data in an automated system is not as futuristic as it may seem.
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The safety of meat and meat products, which is delineated by a series of challenges associated with
either microbial pathogens or other biological issues, has been one of the major societal concerns.
Although various no. biological concerns have been, and are expected to continue to be, related to
meat safety, such as food additives, chemical residues, and genetically modified organisms. Microbial
pathogens are traditionally associated with the most serious meat safety issues in terms of both
foodborne illness and product recalls. Meat safety comprises one of the most important current and
future societal concerns, and various challenges need to be successfully managed by the food industry
and public health authorities if the burden of foodborne illness is to be reduced. Nonetheless, for
such a goal to be attainable, it is crucial that integrated approaches extending throughout the food
supply chain, from farm to fork, are developed and embraced. The Covid-19 pandemic has posed
several challenges to meat animal and poultry producers, processors, retailers and consumers which
needs interventions from the scientific community to ensure safety and maintain uninterrupted supply
chain. Therefore, ensuing food safety is an important task infront of us and very important working
towards new risk assessment, understanding and validating the safety of meat and meat products
under wet market conditions prevailing in India and strategies to improve the safety using AI, GPS
and other recent technologies for ensuring safe meat/poultry supply chain. Environmental concerns
have led to research on the development of biodegradable packaging and adequate shelf-life to
avoid unnecessary waste. Innovation opportunities are related to the development of products that
fulfill the consumers’ demand. However, safety assurance, from both biological and chemical aspects,
must frame these consumer demand trends.

This Special Issue on “Advances in safe food production of animal and fish origin” under Indian
Journal of Animal Health aims to present research articles and reviews on safety and quality control
of food products from animal and fish. We are pleased to introduce this special issue, which includes
two research articles and ten review articles that provide new insights on the safety on smart phone
based and proteomics and metabolomics approaches and other advances in meat food safety. We
thank the authors of the manuscripts for their contributions, as well as all the anonymous reviewers
for their valuable participation in the evaluation process.

I hope all the readers will be getting interest in reading all the advanced approaches in food safety
management for safe food production. I wish all the success for the Journal.



Dr. B. B. Jana, (Rtd. Professor)
International Centre for

Ecological Engineering (ICEE)
University of Kalyani

West Bengal, India

Indian J Anim Health (2021), 60(2)-Special Issue: ix-x
DOI: https://doi.org/10.36062/ijah.2021.spl.overview

Guest Editors’ Column

Overview

The most pressing  challenges  the  world is facing at present are water scarcity, food and nutritional
security, ecological collapse, increasing the human ecological footprint/reducing biocapacity ratio,
unimpeded biotechnological applications, nuclear proliferation, the uncontrolled Covid-19 pandemic
as well as allied unforeseen viruses, climate change, disparity in resource allocation, malnutrition and
child health in developing nations and finally overpopulation. The projected world population would
go from 7.7 billion in 2020 to more than 8.5 billion in 2030. According to FAO, although it is possible
to feed an additional 2 billion people, the environmental issues are of course a big challenge. The
world-average ecological footprint was 2.75 global hectares per capita which equals 1.75 planet
equivalents; the average biocapacity available on Earth was 1.63 global hectares in 2019. This implied
a global deficit of 1.1 global hectares per person. More simply, we require additional global space or
the amount of the environment needed to produce the goods and services necessary in supporting a
particular lifestyle is practically improbable.

Every person needs a balanced diet in which protein is an important component. Protein may be plant-
based and animal- based foods. The plant-based foods such as fruits, vegetables, grains, nuts, and
seeds often lack one or more essential amino acid, while animal-based foods like meat, poultry, fish,
eggs, and dairy foods tend to be good sources of complete protein.

The worldwide intake of total protein is 46%, 16% and 30% from animal, dairy and plant sources,
respectively. Although the sources of animal protein in the human diet are chicken, turkey, goat, pork,
beef, etc, fish occupies a special status due to its unique biochemical profiling.

Fish have been an important component of the human diet since civilization; humans might have started
eating fish about 40,000 years ago. Currently, fish provides about 20 percent of the animal protein
consumed in the world. It even exceeds 50 percent of the animal protein in many developing countries.

Adequate production of safe and hygienic animal protein has become a challenge in the current
scenario of global climate change and environmental pollution and ever increasing population pressure.
In the present state of affairs, the fish consumption in the world  demands aquaculture sector to be
accelerated by 60% to satisfy the world population by 2030, while taking into consideration of the
declining trend of capture fisheries from wild stock due to multiple factors of which anthropogenic
pollution is on the top.

It is unequivocal that adequate consumption of quality fish is essential for human health. Fish is packed
with protein, long chain omega fatty acids (---3 fatty acids or n---3 fatty acids), minerals and vitamins.

Being a rich source of omega-3s fatty acids, a major building block of the brain, fish are especially
beneficial for children’s brain health. Consumption of fish contributes to visual and cognitive child
development, especially during the first 3 years of life. In adult too, omega-3s play a role in sharpening



memory and improving mood, as well as protecting the brain against cognitive decline. Scientists
explored that omega fatty acids have been closely associated with the increased effectiveness of some
anti-depressant medications, preventing memory loss, reducing triglyceride levels, blood pressure, and
the risk of a heart attack or stroke. The vitamin B12 found in fish is crucial for the growth of healthy red
blood cells, DNA reproduction, and nerve function. Fish are also a source of minerals like iodine that
help maintain thyroid hormones. This is not the end; the list is big. Even the fish wastes are valuable in
the production of cosmetics (collagen), anti-ageing tablets, fish oil, enzyme isolation, food packaging
application (chitosan), caroteniods pigments, leather and gelatin, isinglass, medicinal application, bio-
fuel production, bio-plastics, electronics powered by fish scales, animal feed, soil fertilizer and zero
waste compost.

Disparity has become prominent in per capita resource allocation as well economy across the world.
Consequently, poverty- stricken people in the poor countries suffer from nutritional security for want
of balanced diet with sufficient protein. This becomes more conspicuous among the rural children and
among ‘would be mothers’. Despite limitations and bottlenecks, it is time to focus on ‘One Health’
approach. This necessitates working at the local, regional, national, and global scale in a holistic way
towards the goal of achieving optimal health by the unification of all the components of the biosphere.

Since fish are cold blooded aquatic vertebrate that live in a 3 dimensional water area having almost
identical density with that of water media, they are highly resource efficient and have the highest
protein retention ability compared to chicken, pork and beef. They also have the lowest feed conversion
ratios among the same forms of protein, lower greenhouse gas emissions than other types of farming.
Aquaculture has come up within a banner Blue Revolution. It is more profitable than animal husbandry
in general. More importantly, aquaculture is not only limited to farming of traditional fishes and
crustaceans, but it opens a new panorama for exploring more sources of rich  proteins from  algae
(Chlorella sp, Spirulina sp etc.), mussels, sea cucumbers and many others. Also, there is immense cost-
effective aquaculture potentials for diversification of aquaculture candidates in freshwater, brackish
water and mariculture.

Vast numbers of derelict water bodies, household water bodies are not being exploited or
underexploited. Aquaculture potentials of derelict water bodies are enormous. Derelict water bodies
could be an important source to boost fish production to cater the demand of fish in the country.
Such an effort can not only boost fish production, but also generate enormous income and employment
opportunities in the rural areas.

As a responsible citizen, it is our utmost duty to ensure the environment free from any kind of hazards
that do not jeopardize our sustainable life. The time is now ripe to shift our mindset for emphasizing on
quality or nutritionally rich and safety food to achieve a healthy society with individuals of sound
health. Understanding on civil rights to have safe, good quality food has already been increased to
some extent in the global open market economy. All these efforts will enhance achieving the goal of
sustainable development for maintaining healthy life and of our future generations. Therefore, food
production processes of both land based and water based agriculture and animal husbandry practices
should be customized and redesigned to their sustainable practices that truly sustainable.

Hope, this Special issue of IJAH with its rich contents will be immensely helpful to the researchers,
policy makers and operators of the food production, processing and distribution level in their honest
endeavours.  

The great English poet William Wordsworth wrote “The world is too much with us”. Let us follow his
philosophy and spirit and ‘live and let live’ in a unity in diversity.
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