










The range of door solutions that we offer 
at Gandhi Automations includes a variety of 
high speed doors(often known as “fast action 
roller doors”) which are used regularly in the 
food and beverage industries. 
High speed doors, by defi nition, are 
designed to be opened and closed rapidly 
to allow for ease of access in a warehouse 
or other environment that is subject to 
frequent vehicle activity. This translates 
into increased productivity in the workplace 
as there will be less time wasted during the 
process of operating traditional doors. 

Main features
It is a fl exible high-speed door in PVC for 
indoors use, with no rigid elements and 
with a perimeter structure made entirely of 
stainless steel.
Thanks to its components and structure, 
keeping it clean is easy and it is extremely 
resistant to oxidation.
Characterized by wash proof frame and 
designed to avoid the collecting of liquid, 
dust or any impurity on the frame, this door is 
washable in all parts respecting the hygienic 
restrictions of the fi eld.
Its speed will let the door maintain the 
different characteristics of the environment 
they are located in.
The absence of rigid elements inside the 
curtain, the resistive safety edge fi tted to 
the bottom edge of the door, photocells and 
barriers make this product both safe and 
durable, being totally self-repairing.
Fast action roller doors are particularly well 
suited to the food and beverage industries 
because:

Hygiene
Swift activating doors make it easier for 
frequent personnel and vehicle traffi  c whilst 
minimizing the time for contamination 
from dust, litter and the elements. With the 
fl exible curtain being constructed from high-
grade PVC, the doors can easily be regularly 
pressure washed and disinfected to maintain 
the required hygiene.

High speed 
doors in the food 
industry

Environmental Control
Minimizing the time for airfl ow is especially 
important in temperature-controlled 
environments typically used for the storage 
of ingredients and fi nal products. When 
shut the high insulation properties of the 
door provide an effective thermal barrier 
between different temperature zones. Not 
to be forgotten, the environment for workers 
is made substantially more comfortable 
because of the ability to better regulate 
temperature and minimize drafts in a factory 
environment.

Productivity
With curtain travel times as short as two 
seconds available, Gandhi Automations High 
Speed doors, are a real aid to productivity 
in busy factory and packing environments 
typical of the food industry.

Customization
All of our high-speed doors can be 
customized to your own specifi cations: as 
well as the physical dimensions these can 
include safety mechanisms, visual panels 
that allow light into building and nearly 
any colour you want. They are suitable for 
interior (see the VR range) or exterior (see 
the VL range) applications
Gandhi Automation’s High-Speed Doors are a 
key component in consistent climate control 
and contamination management. It’s all 
about lean thinking; smart optimization and 
cutting waste.
Door Speed – Getting in and out quickly 
maximizes climate control
No matter whether food is frozen or fresh, 
keeping the environment cold throughout 
the entire product handling operation 
maintains quality and reduces waste.
Climate must be maintained. You can chill 
out since our high-speed doors open and 
close in seconds, preserving cold air inside 
high-traffi  c areas. Keeping your refrigeration 

contained inside helps protect your product 
and operating budget… well, as long as your 
door moves fast enough!

Door Speed – Boosts effort to reduce 
contamination
Air fl ow and traffi  c movement will cause 
number of contaminants to move with the 
product as it moves through the operation 
chain.
Why risk more contamination? There are 
many practices to reduce contaminants 
to an acceptable level including selecting 
the right door. Minimal door exposure time 
and a tight seal deliver consistent climate 
control AND reduce debris. Door options are 
available for high to low contact risk.

Door Speed – Amplifi es food safety
If a cold storage door is damaged, dented, 
or even misaligned causing gaps, the door 
will not be sealed properly. This can result in 
energy loss and threat to product quality.
High-speed doors are fast! Swift entrance 
and exits reduce the risk of damage to your 
doors and the roll-up design provides a tight 
seal.
Fast roll up doors for food industry by Gandhi 
Automations are designed to meet the 
stringent demands of hygiene in the food 
industry, Prime Food fast roll up doors are 
resistant to humidity, temperature, corrosion 
and detergents. It is very easy to clean and 
disinfect and where tight sealing while partial 
or full wash down is required. The smooth 
surface with shiny fi nish prevents dust build 
up and is resistant to pressure washing. The 
self-repairing system automatically resets 
the door after an accidental impact. 
The robust construction of Prime Food 
provides high cycle operation even in wet 
applications. FDA approved Polystone® 
M-Natural guides available as standard 
for environments that demands rigorous 
cleaning routines. Fast roll up prime food 
doors are very useful in FMCG sector.





Linda Brady Hawke

Dear reader! A very warm welcome to the April-May edition 
of Food Marketing and Technology Magazine, India. The 
Corona pandemic and its impact on human life is having an 
unprecedented effect over the world. One recurring topic is the 
pandemic’s effect on food safety and food logistics. The Food 
and Beverage Industry has played an important role in keeping 
all of us alive with essential supplies. This is a challenge not 
only for India but for other countries too.
In this edition, we have an interesting article on Nutritious 
Seeds in Health and Disease Prevention. The intake of nutritious 
seeds within the diet and in different forms of food serves as an 
important component in the prevention of various disorders of 
the body and also helps in boosting the immune system and is 
often used by companies to further fortify their products.
You may fi nd of interest the article on Innovative Technologies 
for Ensuring Food Safety and Post-Harvest Management. 
Globalisation of food production chains increases incidences 
of food-borne diseases and toxins in food. Read more to explore 
in depth.
We have a special article on Post Effects of Corona Epidemic. 
This states that Coronavirus has affected the entire world in 
all possible ways. All developed countries the USA, Canada, 
UK and other EU countries have been affected like never 
before and developing counties like India is trying to reduce 
the contamination as much as possible. Most of the countries 
are under lockdown, and nobody knows till when it will last, 
everyone is wishing to get out of this situation as soon as 
possible. Every action comes with a reaction (sometimes with 
few positives) and from a food safety angle, we are anticipating 
few positive post effects out of this epidemic.
In this issue we have as well discuss UV Rays, whether they are 
safe to Food and Beverages.
UV technology is a versatile food technology that brings novel 
and exciting opportunities to the food industry. As things 
stand, the main limitations for PL industrial developments 
have been largely solved and the fi rst industrial uses have now 
appeared in the market. These successful cases have revealed 
that treatment optimization in the function of the application 
and the characteristics of food or material is key. Based on 
these new technological developments and current fi gures, 
progressive growth of UV light industrialization is expected 
shortly.
We would not like to take away all the fun by revealing the 
whole content of the magazine. With these thoughts explore 
and enjoy your read.  
We welcome comments and suggestions at info@fmtmagazine.
in
Thank you

 Ian D. Healey
healey@harnisch.com 

Benno Keller
keller@ harnisch.com

Keeping Food and Consumers Safe

The present time is a challenge for everyone, with a global 
signifi cance never seen before. Topics such as personal hygiene 
and safety are omnipresent. Starting with the necessity of 
hand hygiene and the avoidance of touching one‘s face, the 
Corunavirus pandemic has made us think about cleanliness 
more than ever.

But what does food safety really involve? It starts with the harvest. 
Crops need to be collected and sorted whilst as fresh as possible. 
Dirt, stones and small animals should be removed. Berries and 
other fruits and vegetables are often frozen immediately to keep 
vitamins and minerals in place. Today’s advanced detection 
sorters include such hugh resolution camera and scanning 
equipment that they can offer much higher speed and quality 
than earlier versions. In the words of Marco Azzaretti, Advanced 
Inspection Sorting Systems Manager at Key Technology: “New 
food safety regulations and consumers‘ rising expectations for 
product quality are pushing processors to look at more ways to 
ensure their product is free of foreign materials.“ 

Technology in food production has made a big difference to safety 
and hygiene. There are food safe detergents and disinfectants 
today available, that have completey revolutionised plant 
cleaning applications in food, beverage and dairy industries.

Steam is an important ingredient in the food processing industry. 
It can be the most effective and effi cient cooking method in 
terms of transferring heat to a process. In particular, steam 
infusion has a high potential in food applications, including the 
elimination of burn-on and Maillard reactions, the reduction 
of fat by 20%  in dairy products and the creation of a creamier 
mouthfeel, whilst reducing cleaning times and lowering energy 
consumption.

Environmental issues are also relevant in the big picture. Safe 
food supports global health, national economies and trade, 
contribute to nutrition security and underine sustainable 
development. As Béatrice Conde-Petit, Food Safety Offi cer 
at Bühler AG in Switzerland, says “The future of food lies in 
leveraging science, technology and partnerships to nourish 
10 billion people sustainably. This starts at the beginning by 
using the right equipment to harvest and test raw materials for 
contamination, through to a responsible use of resources.“

There are many applications where contamination can be fatal, 
especially in baby foods. Monitoring, control and certifi cation 
are important. Halal and Kosher Certifi cation, for example, are 
seen as a guarantee for high safety and quality standards.

At the end of the day, food safety is not an option. We can save 
lives, reputations and the industry itself, by keeping ahead on 
hygiene and quality. Doing good helps us to be good.
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Certifi ed Organic Turmeric Extracts

Arjuna Natural Pvt, Ltd., from 
India has introduced a range 
of certifi ed organic turmeric 

extracts, including clinically 
studied, bioavailable BCM-95® 
(Curcugreen®). In addition to BCM-
95 and Turmeric Extract 95%, the 
line of products will include Arjuna’s 
full range of water-dispersible, 
oil-dispersible, and customizable 
turmeric extracts.

Organic certifi cation is granted by 
the National Programme for Organic 
Production (NPOP) and National 
Organic Program (NOP), as well as 
the organic standard equivalent 
with EC834/2007 & 889/2008 for EU 
certifi cation.

The rise in consumer demand for 
organic forms of supplements has 
been dramatic. Research by Innova 

Market Insights revealed an 18% 
jump in sales in that class over just 
the past fi ve years (2015-2019), with 
continued growth predicted. The 
top fi ve health categories for these 
supplements are: General Health & 
Wellness, Energy & Stamina, Brain 
Health & Mood, Immune Health, and, 
in the lead, Digestive/Liver health.

The US Department of Agriculture 
(USDA) and The European Union (EU) 
Regulation on Organic Production 
have recognized India’s National 
Standards for Organic Production as 
meeting the strict standards of the 
U.S. National Organic Program (NOP) 
and European Union regulations 
2092/91.

“The new organic certifi cations in 
Europe, US, and India help maintain 
BCM-95’s leading position globally, 

but also establishes Arjuna as a 
trusted source for organic turmeric 
extracts,” says Chase Johnston, 
Director of the Dallas, Texas-based 
US operations for Arjuna Natural. 
“Now more than ever, consumers 
are educating themselves on 
natural products before purchasing. 
Arjuna is committed to transparent, 
sustainable & organic practices that 
align with consumer values.”

“We work in India in collaboration 
with Kerala Agricultural University, 
Thrissur, to identify the best 
sustainable farming procedures 
and the right turmeric variety,” says 
Benny Anthony, PhD, Joint Managing 
Director for Arjuna. “The organic 
turmeric is grown and cultivated 
on local, organic-certifi ed farms. 
Moreover, the organic nature of the 
product is cross-verifi ed through 

Ingredients
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both an independent certifying 
agency as well as via appropriate 
chemical analysis.”

The traceability of BCM-95 is a farm 
to shelf enterprise. Arjuna works 
with skilled farmers to cultivate and 
harvest turmeric with the highest 
effi ciency. The production process 
ensures the ingredient is completely 
clean and safe for use, with zero 
contamination, allowing Arjuna to 

guarantee a pure, clean, and safe 
product with complete traceability 
through BCM-95’s supply chain.

Effi cacy of BCM-95 is backed by 
more than 60 scientifi c studies, 
and protected by 52 patents (33 
in Europe, 17 in the US, and 2 in 
Japan) supporting the composition 
and manufacturing processes of 
this potent curcumin extract. With 
superior bioactivity and proven 

effi cacy, reinforced by clinical 
support and continuous research, 
BCM-95 has become a leading 
industry standard for bioavailable 
curcumin.

Organic BCM-95 is a versatile product, 
available for all formulations and 
in all forms standard BCM-95 has 
been available, including softgels, 
tablets, and foods and beverages. 
The experts at Arjuna are available 
to work with customers to create any 
custom requirements for emerging 
applications using this organic, 
highly bioavailable curcumin.

BCM-95® and Bio-curcumin® are 
trademarks exclusively licensed to 
Arjuna Natural Pvt Ltd. Curcugreen® 
is a registered trademarks of Arjuna 
Natural Pvt. Ltd.

THE TRACEABILITY OF BCM-95 IS A FARM TO SHELF 
ENTERPRISE. ARJUNA WORKS WITH SKILLED FARMERS TO 
CULTIVATE AND HARVEST TURMERIC WITH THE HIGHEST 
EFFICIENCY. THE PRODUCTION PROCESS ENSURES THE 

INGREDIENT IS COMPLETELY CLEAN AND SAFE FOR USE, 
WITH ZERO CONTAMINATION
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Probiotics and Prebiotics
By Ankita Kataria*

INTRODUCTION
An upset stomach is generally 
considered as irrelevant in terms 
of sickness but can go a long way 
in affecting the balance of the 
body physically, mentally and 
emotionally. The gut microfl ora 
has a highly positive impact which 
makes it necessary to understand 
the interaction between the gut 
microbiota, diet and the host. 

The World Health Organization 
defi nes Probiotics as “live 
microorganisms which when 
administered in adequate amount 
confer a health benefi t on the host.” 
In order to be labelled probiotic, 
scientifi c evidence for the health 
benefi t would have to be documented. 
Probiotics in the bacteria category 
include, but are not limited to lactic 
acid bacteria such as Lactobacillus, 
Streptococcus and Enterococcus; 
Bifi dobacterium species, Bacillus 

species, Propionibacterium 
species, and Escherichia coli while 
from the yeasts, Saccharomyces. 
Boulardiiand S. cerevisiae are the 
most common representatives. 
Prebiotics are defi ned as non-
digestive ingredients that affect 
human health positively. This 
occurs due to the ability of prebiotics 
to selectively stimulate the growth 
and activityof gastrointestinal 
microbes. These include common 
short-chain oligosaccharides like 
fructooligosaccharides (inulin), 
galactooligosaccharides, pectin 
and lactulose which are commonly 
present in chicory, banana, artichoke, 
onion, garlic etc. A combination of 
probiotic and prebiotic creates a 
synergistic impact which produces 
a synbiotic product wherein the 
probiotic bacteria selectively 
ferment the prebiotic thus improving 
their growth and viability.

THERAPEUTIC BENEFITS
Human microbiota consumption 
directly affects immunity. Prebiotics, 
probiotics and synbiotics exhibit 
effect against pathogenic organisms 
and affect the intestinal health. Both 
prebiotics and probiotics have an 
important role to play which further 
exhibit synergy in synbiotics.

Probiotics can adhere to epithelial 
and mucosal surface thus impeding 
the adhesion of pathogens and 
can competitively exclude them. 
They also produce short chain 
fatty acids and reduce gut pH. 
The risk of antibiotic associated 
diarrhoea and infectious diarrhoea 
is reduced since probiotics prevent 
colonisation and inactivation of 
pathogens by producing specifi c 
substances like bacteriocins. They 
can reduce the response to allergens 
by creating a barrier in the mucosa. 

PREBIOTICS CAN 
POSITIVELY IMPACT THE 
THERAPEUTIC BENEFITS 

OF PROBIOTICS BY 
IMPROVING THEIR 

SURVIVAL AND GROWTH. 
MOREOVER, PREBIOTICS 

IMPROVE INTESTINAL 
HEALTH SINCE THEY 

ARE SELECTIVELY 
FERMENTED BY THE GUT 

MICROFLORA. 

Ingredients
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Probiotics also prevent colon 
cancer and infl ammatory bowel 
syndrome. They can also reduce 
the uncomfortable consequences 
of lactose intolerance by producing 
the enzyme (β-galactosidase) 
responsible for the hydrolysis of 
lactose. Cholesterol absorption 
may be reduced by its assimilation 
and fermentation thus mediating 
antihypertensive effects and 
preventing coronary heart diseases. 
The risk of bacterial vaginosis may 
be reduced by the improvement of 
microbiota in the vagina. 

Prebiotics can positively impact the 
therapeutic benefi ts of probiotics 
by improving their survival and 
growth. Moreover, prebiotics 
improve intestinal health since 
they are selectively fermented 
by the gut microfl ora. They can 
improve mineral absorption due to 
an increase in mineral solubility 
(since pH decreases during prebiotic 
fermentation) as well as hydrolysis 
of mineral complexes. Since 
prebiotics can act also as dietary 
fi bre, they lower the glycaemic index. 
Also, propionates are produced upon 
fermentation by probiotics which 
inhibits the lipogenic enzymes 
(thereby reducing serum cholesterol) 
and gluco neogenesis (thereby 
lowering blood glucose levels).

FOOD APPLICATIONS
Food choices of the customers are 
highly infl uenced by the sensory 
quality and pleasantness for 
repeatedly choosing those products. 
But as society is progressing, health is 
progressively rising up the ladder of 
infl uential factors. Thus, a consumer 
considers a product rewarding if the 
credibility of the health messages on 
a particular product are proved.  

Probiotics are generally administered 
by supplementing in food especially 
dairy products such as yoghurt, 
buttermilk, ice cream and cheese. A 
minimum concentration of 106 -108 
colony forming units per ml/g of 
the product is necessary to exhibit 
the probiotic effects. Certain non-
dairy products such as cereal bars 
from soybean and beverages from 
fruits and vegetables may also be 
used for probiotic delivery. Since 
certain food matrices, as well as 
processing, can affect their survival, 
microencapsulation is a common 
technique to improve their viability 
during incorporation in food products. 
Prebiotics provide both physiological 
and nutritional benefi ts. They 
are commonly supplemented in 
beverages, infant formula, breakfast 
cereals and cereal bars. Sometimes, 
capsules are also administered 
in serious cases which may 

* Author is PhD. Scholar, Food Technology, 
Punjab Agricultural University, Ludhiana

contain probiotic and/or prebiotic. 
Commonly consumed foods such 
as unprocessed onion, garlic and 
jackfruit also contain prebiotics 
thus benefi ting the intestinal health. 
Prebiotics can also play roles of 
sugar and fat substitutes. They can 
act as bulking agents to provide the 
required texture and mouthfeel to act 
as fat and sugar mimetics. Moreover, 
they also provide functional benefi ts 
by acting as humectants and control 
the maillard reaction which is 
responsible for undesirable browning 
of the products during storage.

It is important to understand the 
mechanisms by which benefi cial 
effect is exerted by probiotics on 
human health and thus making 
it easier to select novel strains 
with appropriate traits for clinical 
studies after approving their 
safety. Moreover, it is necessary 
to stabilise the probiotics during 
production, processing and 
storage of the product, and in 
the upper gastrointestinal tract 
during digestion (before reaching 
the colon). More importantly, the 
exploitation of the synergistic 
interactions between probiotics and 
prebiotics can improve the effi cacy 
of the product combining the two 
to prepare synbiotic products. 
Synbiotics are certainly the need of 
an hour in a society where regular 
consumption of these functional 
foods can reduce the risks of highly 
prevalent physiological disorders 
like cancer, coronary heart diseases 
and cardiovascular diseases. 
Furthermore, consumers need to 
be communicated the benefi ts of 
these functional foods to ensure the 
targeting of specifi c populations.
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The term Nutraceuticals was 
derived from ‘Nutrition’ (a 
nourishing food or food 

component) and ‘Pharmaceuticals’ 
(a medical drug) and is defi ned as a 
“food, or parts of a food, that provide 
medical or health benefi ts including 
the prevention and treatment 
of disease”. International Food 
Information Council (IFIC) defi nes 
functional foods as foods or dietary 
components that may provide a 
health benefi t beyond basic nutrition. 
While according to the International 
Life Sciences Institute of North 
America (ILSI) functional foods are the 
foods that by virtue of physiologically 
active food components provide 
health benefi ts beyond basic 
nutrition. Nutraceuticals range 
from isolated nutrients, dietary 
supplements, and specifi c diets to 
genetically engineered “designer” 
food, herbal products, and processed 
foods. As nutraceuticals provide 
health benefi ts beyond basic 
nutrients, it can be considered as 

functional food that is fortifi ed with 
added or concentrated ingredients 
to functional levels, which improves 
health or performance. Nutritionally 
active functional foods include 
enriched cereals, breads, sports 
drinks, bars, fortifi ed snack foods, baby 
foods, prepared meals, beverages, 
and many more. Nutraceuticals 
are identifi ed to reduce the risk of 
cancer and heart disease and also 
to prevent or treat hypertension, 
high cholesterol, excessive weight, 
osteoporosis, diabetes, arthritis, 

digestive upsets and constipation. 
One can avail the nutraceuticals in 
concentrated forms as pills, capsules, 
powders and tinctures either as a 
single substance or as combination 
preparations. Many food labels claim 
the food as nutritionally functional 
food as the food contains certain 
nutrient that reduces the risk of a 
disease or health-related condition 
(antioxidant, vitamins to reduce 
the risk of certain form of cancer), 
intends to affect the normal structure 
or function in human (such as 
calcium to strengthen the bones and 
reduces the risk of osteoporosis). 

BENEFITS OF NUTRACEUTICALS
Nutraceuticals are benefi cial in 
terms of increasing the health value 
of our diet, helping to avoid particular 
medical conditions. It has a 
psychological benefi t and perceived 
to be more “natural” than traditional 
medicine and less likely to produce 
unpleasant side effects and easily 
and economically available. 

By Prof. B. M. Devani*, Prof. B. L. Jani and Dr. M. N. Dabhi*

NUTRACEUTICALS CAN 
BE CATEGORIZED IN 

DIETARY SUPPLEMENTS, 
FUNCTIONAL FOOD OR 

FORTIFIED NUTRACEUTICAL, 
PHARMACEUTICALS 
OR RECOMBINANT 

NUTRACEUTICALS AND 
MEDICINAL FOODS.

Nutraceuticals: Nutritionally 
Functional Foods
“Let food be thy medicine and medicine be thy food”   – Hippocrates
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Nutraceuticals can be categorized 
into dietary supplements, functional 
food or fortifi ed nutraceutical, 
pharmaceuticals or recombinant 
nutraceuticals and medicinal foods. 

DIETARY SUPPLEMENTS
It includes nutrients such as vita-
mins, minerals, amino acids, fatty 
acids and antioxidants. Extracts and 
concentrates from herbal or botanical 
products, polyphenols, isofl avonoids, 
anthocyanins, carotenoids, phytost-
erols, polysaccharides from plant 
materials also serve as nutraceuticals. 
Prebiotocs, Probiotics (Lactobacillus 
bacteria and bifi dobacteria) and 
nutraceutical enzymes and dietary 
fi bers (cellulose, hemicellulose, gum 
pectin) also serve as nutraceuticals 
that exchange benefi ts upon the host 
wellbeing and health. 

Pharmaceauticals or recombinant 
nutraceuticals: It includes medically 
valuable compounds from modifi ed 
agricultural crops, developed by 
biotechnological methods serving 
the benefi ts of farm food and 
pharmaceuticals. 

Medicinal Food: These foods are 
specially designed to be used under 
the specifi c supervision of a physician 
to fi ght with a specifi c disease or 
conditions for distinctive nutritional 
requirements, and are established by 
the medical evaluation.

The list of nutraceutical foods is in 
the hundreds in our diet and some 
of the more recognizable substances 
include isofl avones, tocotrienols, 
allyl sulfur compounds, fi ber, and 
carotenoids. Depending upon the 
intended health benefi ts to be 
availed, the type of nutraceutical 
may vary. For example, cardiologists 
may be most interested in those 
nutraceutical substances that 
are associated with reducing the 
risk factors of heart disease such 
as n-3 fatty acids, phytosterols, 
quercetin, and grape fl avonoids. 

TABLE 1: FOOD WITH HIGH CONTENT OF NUTRACEUTICAL SUBSTANCE

Nutraceutical 
substance

Food with higher 
content

Mechanism of action

Allyl sulfur compounds Onions, garlic -

Isofl avones (e.g., 
genestein, daidzein)

Soybeans and other 
legumes, apios

-

Quercetin Onion, red grapes, 
citrus fruit, broccoli, 
Italian yellow squash

Antiinfl ammatory

Capsaicinoids Pepper fruit

EPA and DHA Fish oils Antiinfl ammatory

Lycopene Tomatoes and tomato 
products

Antioxidant Activity

β-Glucan Oat bran Positive Infl uence on 
Blood Lipid Profi le

β-Carotene Citrus fruit, carrots, 
squash, pumpkin

Antioxidant Activity

Carnosol Rosemary Anticancer

Curcumin Tumeric Antiinfl ammatory

Ellagic acid Grapes, strawberries, 
raspberries, walnuts

Anticancer

Monounsaturated fatty 
acids

Tree nuts, olive oil Positive Infl uence on 
Blood Lipid Profi le

Catechins Tea, cocoa, apples, 
grapes

Antioxidant Activity

Lignans Flax, rye

Soy protein Soybean Osteogenetic or Bone 
Protective

Functional Food/ Fortifi ed 
Nutraceutical: It is considered as 
food fortifi ed with added nutrients 
or ingredients which has medicinal 
value such as milk enriched with 
vitamin D, Cereal fl our added with 
fi ber and folic acid. Several naturally 
derived food substances have been 
studied in cancer therapies. Vitamin 
E, selenium, vitamin D, green tea, 
soy, and lycopene are examples of 
nutraceuticals widely studied in 
human health (Brower V, 1998).
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On the other hand, food scientists 
developing nutraceuticals will focus 
on the physiological properties, 
stability, sensory properties and 
cost-effi ciency. The foods with a 
higher content of nutraceutical 
substances are enlisted in Table 1. 
Nutraceuticals are also sub-grouped 
according to chemical nature in 
Isoprenoid derivatives/Terpenoids 
(Limonene from citrus peel, kahweol 
and cafestol from coffee beans, 
Phenolic substances (antioxidants 
in the leaf of blueberry, bran portion 
of cereals and legumes), Fatty acids 
and structural lipids (ω-3 PUFA 
from marine algae, conjugated 
linoleic acid (CLA) from beef and 
dairy products), Carbohydrates and 
derivatives (ascorbic acid), Amino 
acid-based substances (arginine, 
ornithine, taurine, and aspartic acid), 

Microbes/Probiotics (bacteria such 
as Lactobacillus acidophilus, yeast 
such as Saccharomyces boulardii), 
Minerals (Calcium, Potassium). 

CONCLUSION
Nature has gifted us with a variety 
of foods with different nutrients 
according to the requirements 
and functions of our body. Besides 
the only nutritional requirements, 
the foods serve as nutraceuticals 
depending upon the functionalities 
and provide health benefi ts and 
disease-preventing capabilities. 
Nutritionally functional foods 
can substantially provide health 
benefi ts in the prevention or for the 
treatment of chronic diseases and 
thereby uphold the wellbeing of 
humanity. Nutraceuticals may offer 
an advantage over synthetic drugs 

* Prof. B. M. Devani, Assistant Professor, 
Department of Processing and Food 
Engineering, College of Agricultural 
Engineering and Technology, Junagadh 
Agricultural University, Junagadh

* Dr M N Dabhi, Professor and Head, Prof B 
L Jani, Assistant Professor, Department of 
Processing and Food Engineering College 
of Agricultural Engineering and Technology 
Junagadh Agricultural University, Junagadh

and thus helping in prevention and 
therapeutic in several diseases. 
By espousing nutraceuticals – 
nutritionally functional foods and 
beverages in daily routine can be the 
way to remain happy and healthy 
and one can be away from entering 
the synthetic drug into the body.



26Food Marketing & Technology April-May 2020

A standard defi nition of 
functional food is needed 
to facilitate greater 

communication between food 
experts and non-experts, scientists, 
government offi cials, and the public. 
This will enable free exchange of 
functional food products between 
countries. There are several 
consequences of leaving the 
defi nition of functional food open-
ended. For instance: Scientifi c 
groups distorting the meaning of 
functional foods, public confusion 
created by ambiguous food labels, 
and the subsequent loss of functional 
food’s scientifi c legitimacy among 
consumers and government offi cials. 
As professionals in this fi eld, it is 
imperative that we clarify what 
we mean by “Functional Foods,” 
“Nutraceuticals,” “Medicinal Foods,” 
and other terms. Because these 
compounds have the potential to 
prevent, manage, and treat illness 
on a global scale, functional food 
scientists must unite and agree upon 

a new formal defi nition for functional 
food.

Let’s look into two different defi nitions 
of functional foods. 

1.  “Any modifi ed food or ingredient 
that may provide health benefi ts 
beyond the traditional nutrients 
it contains”- National Academy of 
Science, Food and Nutrition Board 
US.

2.  “Substances that provide 
essential nutrients often 
beyond quantities necessary for 
normal maintenance, growth, 
and development, and/or other 
biologically active components 
that impart health benefi ts or 
desirable physiological effects” - 
Institute of Food Technologists.

Now, you may feel the importance 
of a simple and common defi nition, 
right? In simple words, any food 
which provides benefi ts beyond 

the basic nutrition and may play a 
role in reducing or minimizing the 
risk of a certain disease. Example: 
Omega-3 Fatty acid-enriched Bread 
is a functional food.

REGULATIONS OF FUNCTIONAL 
FOODS IN INDIA
In India, Food Safety and Standards 
Authority (FSSA), defi nes “Functional 
Foods”. This defi nition made 
to address the poorly regulated 
segment of Functional Foods and 
Nutraceuticals. Functional food is a 
very grey area wherein which there is 
no clear-cut defi nition. The defi nition 
given in Section 22 can create a big 
room for confusion. 

So, in order to simplify, if any 
ingredients from Schedule-VI of  
Food Safety and Standards (Health 
Supplements, Nutraceuticals, Food 
for Special Dietary Use, Food for 
Special Medical Purpose, Functional 
Food, and Novel Food) Regulations, 
2016 added to food then it can be 

By Akshay Kumar, Muhammad Salman Chukkan and G.Vigneshwaran

A Quick Overview of Defi nition for 
Functional Foods Around the Globe

Ingredients
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termed as a functional food.

Section 22 (Chapter IV) addresses 
functional foods

•  As per the FSS act, the composition 
of these foodstuffs must be 
different from the equivalent 
ordinary foods. These foodstuffs 
may contain plants or botanicals 
or their extracts; vitamins or 
minerals or their compounds; 
proteins or amino acids; animal 
origin substances; or a dietary 
substance for supplementation of 
the diet.

REGULATIONS IN US
Current US food regulations do not 
specifi cally address functional foods 
but, rather, include them in several 
categories within conventional foods, 
food additives, dietary supplements, 
medical foods, or foods for special 
dietary use. All of these falls under 
the category of amended Federal 
Food, Drug and Cosmetic Act (FDCA) 
of 1938 and are implemented under 
regulations from the Food and Drug 
Administration (FDA).

EUROPEAN UNION (EU) 
REGULATIONS
In EU food law, a regulatory framework 
for ‘functional foods’ does not exist. 
According to EU regulations, claims 
regarding the benefi cial effects of 
functional foods only be“health 
claims” and not “medicinal claims”. 
For instance, claims must not state 
that by eating/taking the functional 
food, disease will be prevented 
or cured, only that it may help to 
improve health, possibly assisting in 
the avoidance of the onset of illness.

The regulatory frameworks of 
PARNUTS (foods prepared for 
particular nutritional purposes) or 
dietetic foods and food supplements 
may be applicable to some ‘functional 
foods’. The Novel Food Regulation 
applies to ‘functional foods’ that are 

‘new’. The regulations are governed by 
the European Food Safety Authority 
(EFSA).

REGULATIONS IN CANADA
In Canadian regulations, functional 
foods come under the category 
known as “Natural Health Products,” 
as per “The Natural Health Product 
Regulations” introduced in “2004” by 
Health Canada. The law is governed 
by the Food and Drugs Authority of 
Canada.

REGULATIONS IN JAPAN
Japan is the pioneer nation in the area 
of regulating functional foods. The 
concept of Foods for Specifi ed Health 
Use (FOSHU) was established in 1991. 
Foods identifi ed as FOSHU, must be 
approved by the Ministry of Health 
and Welfare after the submission 
of comprehensive Science-based 
evidence to support the claim for the 
foods when they are consumed as 
apart of an ordinary diet. As per the 
FOSHU Act, functional food can have 
three functions:

1. Nutrition
2. Sensory Satisfaction
3. Physiological Improvements

REGULATIONS IN AUSTRALIA
In Australia, medicines/func-
tional foods are referred to as 
‘complementary medicines’ and 
are regulated as medicines under 
the Therapeutics Goods Act, 1989, 
which was implemented in 1991.The 
law is governed by the Department 
of Health and Ageing and the 
defi nition covers herbal medicines, 
vitamins and minerals, nutritional 
supplements, homeopathic medi-
cines, aromatherapy products and 
traditional medicines.

REGULATIONS IN SOUTH EAST 
ASIA
No offi cial defi nition of functional 
foods in SEA countries except 
Indonesia. Thereare no harmonized 

regulations on nutrition labeling and 
claims in the SEA countries, and no 
mandatory labeling for general foods 
in selected SEA countries except 
Malaysia, In Malaysia as per current 
national regulations, only mandatory 
labeling for foods for special dietary 
use, foods that are enriched or 
fortifi ed and foods making nutrient 
claims.

CONCLUSION
The legal defi nitions for functional 
foods are somewhat dissimilar in 
different countries. For example, in 
Japan, functional foods are defi ned 
according to their use of natural 
ingredients. In the US, however, 
functional foods can include 
ingredients that are products of 
biotechnology. In India, functional 
foods can include herbal extracts, 
spices, fruits and nutritionally 
improved foods or food products 
with added functional ingredients. 
This suggests the requirement of 
harmonized defi nition. Harmonized 
defi nition helps the consumer, 
regulatory bodies and Industries. But 
there are efforts happening around 
the globe for a standard defi nition. 
For example, the defi nition provided 
by Functional Food Center, Dallas, 
USA.“Natural or processed foods 
that contain known or unknown 
biologically-active compounds; 
which, in defi ned, effective non-toxic 
amounts, provide a clinically proven 
and documented health benefi t for 
the prevention, management, or 
treatment of chronic disease.”This 
defi nition is a wholesome approach 
that includes the concept of 
functional food from Japan, USA and 
other countries.

* Akshay Kumar I, Pursuing LL.B from 
Government Law College, Kozhikode, Kerala.

Muhammad Salman Chukkan and 
G.Vigneshwaran, Post Graduate Student, 
Institute of Chemical Technology, Mumbai, 
Maharashtra.
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INTRODUCTION
A seed is a small embryonic plant 
that is enclosed in a covering called 
seed coat and contains the stored 
food in the form of carbohydrates 
like glucose, sucrose, starch, etc. 
The seed consist of mainly three 
parts i.e embryo, endosperm and 
testa. The endosperm is a collection 
of stored food that the young plant 
uses to grow. The embryo is called 
‘baby’ of the seed which develops 
into a new plant while testa is 
the outermost layer of the seed 
which protects the endosperm and 
embryo from damage through outer 
environmental factors. In plants, the 

seeds are of two types- naked seeds 
which are present in gymnosperms 
like pine, cycas, etc. that do not 
develop into fl owering plants. On the 
other hand, seeds found enclosed 
within the fruit develop on fl owering 
plants called angiosperms. Some of 
these seeds are edible and some 
are not edible but give rise to new 
plants when grow in the soil. The 
edible seeds include seeds in dry 
fruits like- almonds, cashew nuts, 
walnuts, etc.; vegetable seeds like- 
pears, beans etc.; fruit seeds like- 
pomegranate, melon etc.; cereals 
like wheat, rice, pulses, etc. (Fig. 1).

NUTRITIOUS SEEDS
The edible seeds contain 
nutrients like vitamins, minerals, 
carbohydrates, antioxidants that 
help in the prevention of certain 
infectious diseases and can be 
regarded as nutritious seeds. The 
various seeds that may help in 
the prevention of diseases are 
mentioned below:

• Beans: Beans are a good source of 
vitamin B2 (ribofl avin) and vitamin 
B6(pyridoxine), therefore beans help 
in the growth and development of 
the skin and protect the skin from 

Nutritious Seeds
in Health and 
Disease Prevention

By  Parul Thapar*

Edible 
seeds

Seeds in 
dry fruits

Almonds Cashew nuts, 
Walnuts Pears, beans Pomegranate, 

Melon 
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pulses

Vegetable 
seeds

Fruit 
seeds Cereals

Fig. 1: Categories of edible seeds
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various skin disorders. Beans also 
contain a low amount of minerals 
like zinc which is benefi cial for 
preventing and treating skin 
diseases like atopic eczema. It is 
a kind of eczema disease which 
occurs mainly in babies and 
children. The skin becomes itchy 
and dry causing redness, swelling, 
cracking, crusting, thick skin and 
scaling.

• Nuts: Nuts are the rich source of 
omega-6-fatty acids and the richest 
source of vitamin E (tocopherol). 
Omega-6-fatty acids prevent the skin 
from infl ammation and maintain 
the cells of the skin. Vitamin E 
prevents Parkinson’s disease of the 
brain by acting as an antioxidant 
that shows neuroprotective activity 
by inhibiting the free-radicals 
generated by 6-hydroxydopamine, a 
neurotoxin which lowers the effect 
of dopamine (neurotransmitter) 
in the nervous system. This 
directly keeps the skin away from 
getting any disorder. Nuts also 
contain vitamin B2 and vitamin 
B6 which helps in the growth and 
development of the skin and thus 
protects the skin from seborrheic 
eczema. This disease occurs due to 
some kind of fungal infection on the 
skin. Another cause is the defi ciency 
of vitamin B in the diet. Also, people 
with Parkinson’s disease or epilepsy 
are often susceptible to seborrhea. In 
this disease, there is a development 
of yellowish, oily fl akes on the skin 
of scalp, face and behind the ears. 
Nuts also contain minerals like zinc 
and selenium that help to prevent 
cataract and macular degeneration 
of eyes. Zinc along with the enzyme 
retinal dehydrogenase catalyzes the 
conversion of inactive retinol into 
its active form, thus forming active 
antioxidants and protect the lens of 
the eyes from damage.

• Whole Grains: Grains like wheat, 
rice, etc. are the rich source of 

omega-6-fatty acids which prevents 
the skin from infl ammation and 
maintains the cells of the skin, thus 
treating the skin from nummular 
eczema. In this type of eczema, 
round or oval patches occur on 
the skin. These patches are scaly 
and extremely itchy. It also leads 
to infl ammation of the skin. The 
whole grains also consist of vitamin 
E which acts as an antioxidant 
and plays an important role in the 
nervous system by preventing 
Parkinson’s disease of the brain 
which can also help in the inhibition 
of eczema. Consumption of whole 
grains also increases the amount of 
minerals like zinc in the diet. In the 
eyes, the zinc along with the enzyme 
retinal dehydrogenase catalyzes 
the conversion of inactive retinal 
into its active form, thus forming 
active antioxidants. Therefore, the 
intake of grains in their whole form 
increases the level of antioxidants 
(vitamin E and zinc) in the eye 
lens helping in the prevention of 
diseases like macular degeneration 
and cataract.

• Cereals: Cereals like pulses contain 
vitamins including vitamin A 
(retinol), vitamin E (tocopherol), 
vitamin B2 (ribofl avin), minerals 
like zinc and lutein pigment. 
Vitamin A and E are antioxidants 
which prevent the formation of 
free radicals. Vitamin B2 acts 
as a coenzyme in various redox 
reactions including the prevention 
of free radicals, thus acting as an 
antioxidant. Therefore, the major 

role of cereals is in the prevention of 
cataracts of the eyes.

• Wheat Germ: Wheat germ is high in 
vitamin E (tocopherol) and minerals 
mainly selenium. Selenium is 
essential for the formation of 
selenoproteins like glutathione 
peroxidase within the lens of the 
eye. Glutathione peroxidase acts 
as an antioxidant preventing 
the formation of free radicals 
that damage the eye lens. Thus, 
consumption of wheat germ can 
control cataract disorder in the eye 
as vitamin E and selenium combine 
with the enzyme in the lens of the 
eye. Vitamin E in wheat germ may 
also show neuroprotective activity 
against free-radicals generated by 
6-hydroxydopamine, a neurotoxin 
which lowers the effect of dopamine 
(neurotransmitter) in the nervous 
system. Therefore, wheat germ helps 
in the prevention of Parkinson’s 
disease. Hence, prevention in 
Parkinson’s disease also leads to 
the prevention and treatment of 
seborrheic eczema.

CONCLUSION
The intake of nutritious seeds at 
regular intervals within the diet 
and in different forms of food can 
serve as an important meal in the 
prevention of various disorders of 
the body and also helps in boosting 
of the immune system.

* Author is Assistant professor, Biotechnology, 
CT University Ludhiana Punjab, India
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Major numeric and 
socioeconomic changes 
in the last two decades, 

such as increasing population, 
increasing disposable incomes, 
rural to urban movement, increase 
in rural per capita productivity has 
resulted in major shifts in food 
consumption trends and production 
patterns in India as reported by 
many researchers. There has been 
an accelerating shift from food 
security to nutritional security and 
convenience foods in the recent 
past. It is also observed that total 
expenditure on food has increased 
across all classes.

The increasing presence of drive-
through windows, take-away 
meals, microwave dinners, home 
delivery for groceries and online 
shopping also infl uences the 
sale of convenience foods due to 
both increased availability and 
affordability. Rising urbanization 

leading to changing lifestyles and 
less time to prepare food at home, 
willingness to experiment with 
different and new products, changing 
tastes and preferences, exploration 
of new tastes by the consumers etc. 
are the key drivers of the recent 
growth of the convenience food 
sector in India. Convenient food, 
commercially designed to maximize 
ease of consumption, makes it 
possible to cater to delivery and dine-
out requests in today’s lifestyle. Such 
food is usually ready to consume 
without further preparation, easily 
portable, and has a long shelf life.

Convenience food category of 
food includes prepared foods 
such as ready-to-eat foods, frozen 
foods, shelf-stable products and 
prepared mixes such as cake mix. 
Convenience food is available in a 
variety of forms which may include 
products like pre-cut vegetables, 
bottled and canned products, frozen 

meat and snacks, ready to cook (RTC) 
or ready to serve (RTS) foods and 
many more. The RTE and RTC market 
is undergoing continuous evolution 
caused by changes in consumer 
behaviour and food technology. 
Many leading food companies are 
augmenting their infrastructure 
and developing new categories of 
convenience foods such as soup 
powders, artifi cial gravies, cereal 
based breakfast options, and various 
kinds of pudding mixes etc.

The growing population of working 
women is one of the drivers for 
growth in demand for convenience 
/ packaged food. Even the Indian 
household has undergone a major 
transformation, wherein the joint 
families have been shifted to nuclear 
families. It’s no surprise that cooking 
is one of the most time-consuming 
and labour-intensive chores in 
many households. However, in the 
last few years, we have noticed an 

By Jayanta Roy*

Growth Drivers of 
Convenience Food in India

Ingredients
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interesting trends of business ideas 
that are revolutionizing the way 
we cook, and how much time we 
spend in the kitchen. These changes 
mean less time for food buying 
and preparation, which suggests 
a move that can be seen towards 
convenience foods such as ready 
meals. These women are interested 
inconvenient options that will 
make the cooking process easier 
and faster. Indian households today 
welcome food with convenience in 
cooking and purchase. Convenience 
food industry is getting adapted to 
Indian type of requirements and is 
growing leaps and bounds in India.

Convenience food is gaining 
acceptance primarily from Indian 
youth and younger generations. 
Greater individualism, wherein 
consumers are making decisions 
based on their individual 
preferences within families, this 
means a variety of products on the 
table rather than a single meal for 
everyone. Convenience food reduces 
the preparation time and to some 
extent even cooking time required. 
Hence, signifi cant time can be saved 
where preparation from scratch for 
any meal can be avoided.

Majority of Indian consumers 
prefer fresh home-made meals. 
As the products offered in the 
market promise the use of high 
quality ingredients, the busy Indian 
consumers are adopting ready meals 
to avoid elaborate cooking, i.e, buying 
the ingredients, understanding the 
recipes, having necessary infra to 
make meals, fewer leftovers, and easy 
cleaning up etc. They are becoming 
extremely popular especially among 
the working class people, teenage 
children, people living in hostels, 
bachelors, and so on. They are 
usually cost effective (some healthy 
choices are expensive), tasty and but 
frequently less healthy.

Portability and single-serve packing 
is on the rise to meet the consumers 
need. Convenience coupled with the 
increase in health-consciousness 
could be major drivers for growth 
in certain food categories such as 
packed fruits juices and mineral 
water. The number of Indians 
travelling within India has increased 
since 2000. Foreign tourist arrivals 
have nearly doubled over the past 
decade. The number of Indians 
travelling abroad has also increased. 
Indians carry and consume ready-
to-eat foods or prepared meals when 
they are traveling abroad for an 
Indian taste in overseas countries 
at a reasonable price. Further, the 
rise in foreign travel results in 
Indian consumers experiencing 
international cuisines (e.g, Thai, 
Chinese, Mexican and Italian) and 
products. Therefore, as and when the 
products that are similar to the taste 
experienced overseas are available 
in India, the consumers are likely to 
purchase them.

India had a variety of festivals spread 
across the whole year that brings 
families and friends together to 
celebrate. Further, special occasions 
are not restricted to festivals alone, 
but also to birthdays, anniversaries, 
marriages, etc. Therefore, consumer 
spending during festivals, occasions, 
etc. on confectionaries, bakery 
products, snacks and beverages etc. 
increases signifi cantly.

Sometimes, convenience foods may 
take increased time for thawing or 
baking than the normal cooking 
period. They contain unhealthy 
amounts of calories, saturated fat, 
sugar, salt, additives-preservatives, 
coloring and trans-fats and also lack 
freshness like in the case of fruits 
and vegetables. Eating too much salt, 
sugar and unhealthy fat may lead 
to several health problems such as 
diabetes, heart disease and cancer. 

One of the major challenges faced 
by the market is the lack of proper 
storage, cold-chain, processing, 
and precise packaging, which is a 
threat to frozen and chilled foods. 
Regulatory compliances are getting 
more dynamic and stricter.

The market for convenience food 
products in India is on a growth 
trajectory and will remain an 
interesting business opportunity. 
Some common strategies that 
companies have adopted in recent 
times are portion controlled 
packaging, in-store promotions, 
mergers & amp; acquisitions and 
health claims in labels. People 
want food products that reduce the 
time, effort and stress of cooking. 
So marketers should focus on food 
products that provide convenience 
and value within local regulatory 
guidelines.

There is a growing trend towards 
healthy convenience foods that 
are rich in proteins, functional 
fi bres, vitamins, probiotics and 
omega-3 fatty acid. The availability 
of customized food ingredients has 
become a boon for convenience food 
manufacturers as they can provide 
large varieties of each category.

However, providing products that 
match local consumer taste is 
of utmost importance. Pricing 
is another important factor for 
convenience foods, however 
nowadays; consumers are ready to 
pay a premium price if they get to 
buy quality convenience foods with 
health benefi ts.

* Author is Principal Consultant and founder 
JRMC Global, Mumbai
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By Shikhangi Singh, Ranjna Sirohi and Dr. Anupama Singh

Innovative 
Technologies 
for Ensuring 
Food Safety and 
Post-Harvest 
Management

INTRODUCTION
Consumer’s demand for healthy 
and nutritious food has ignited food 
processing industries to look for 
alternative innovative technologies 
that can produce high-quality food 
ensuring food safety. Innovative 
food processing technologies 
could be used as a tool in a value 
chain to ensure food safety with 
added nutritional characteristics. 
Since, any food product in a food 
production follows a chain, starting 
with production and storage of raw 
materials and continues, through 
processing, packaging, distribution 
and preparation in the household, to 
the table of the consumer and thus, 
various technological approaches 
have been developed in recent 
years which can be incorporated to 
ensure the food safety in the whole 
food production chain. These new 
processes, packaging materials, 
equipment, appropriate processing 
technologies and safety systems 

will lead to the production of safer 
foods that have new fl avors, textures 
and tastes, are more nutritious and 
convenient to prepare and have a 
longer shelf-life. 

FOOD SAFETY CONCEPTS 
Quality together with safety in 
the food chain is one of the most 
important issues facing the food 
industries since consumers 
nowadays are more concerned about 
theirfood consumption andare more 
educated and informed about food 
related issues.

Without some basic principles 
and procedures, the production of 
defect free products with consistent 
quality is nearly impossible. On 
the level of processing these 
requirements are described as “Good 
Manufacturing Practice” (GMP). 
Less well established are “Good 
Agricultural Practice” (GAP) and 
“Good Distribution Practice” (GDP). 

Some of them are discussed below:

GMP: It is concerned with both 
production and quality control. GMP 
includes regulations concerning 
cleaning, personal hygiene, 
infrastructure and traceability. It 
is that part of quality assurance 
which ensures that products 
are consistently produced and 
controlled to the quality standards 
appropriate for their intended use. 

GAP: It is a collection of principles 
applied to on-farm production and 
post-production processes, resulting 
in safe and healthy food and non-
food agricultural products while 
considering economical social and 
environmental sustainability.

GDP: It is that part of quality 
assurance which ensures that 
products are consistently stored, 
transported and handled under 
suitable conditions.

Processing
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HACCP:  Hazard analysis and critical 
control point concept is an effective 
and rational means of assuring food 
safety from harvest to consumption.  

Self-Control: Each company can use 
a system of self-control to verify the 
function of its quality assurance 
systems on a regular basis.

Certifi cation systems: Food safety 
standards are certifi cation systems 
under private law. The processor 
must include the whole preliminary 
processing chain. Governments 
and the other stakeholders are 
developing and imposing new 
legislation and other such possible 
systems to improve the product 
quality to guarantee the safety of the 
products and to raise the consumer 
community’s awareness. Thus, food 
safety is currently considered as an 
important issue for all stakeholders 
in the area of the food production 
chain. 

OVERVIEW OF FOOD PRODUCTION 
CHAIN AND FOOD SAFETY 
CHALLENGES

HACCP

Producer Processor Transport Retailer

National Control

ISO 9000

GMPGAP GDP

Figure 1:  Legally binding guidelines and concepts as well as 

standards to assure food safety

Figure 2:  Agri Food Chain: The stages in Food Production (Food Safety 2004)

During the journey from farm to 
consumer, food commodities are 
likely to be exposed to a multitude 
of hazards that may lead to 
contamination by dust, dirt, weeds, 
mechanical injury, physicochemical 
changes accelerated by heat, light, 
metal ions, contamination or 
spoilage due to microorganisms, 
insects and rodents or biochemical 
changes brought about by enzymes. 
Generally, with all points in the food 
chain, conditions during storage 
and distribution should ensure 
the quality and safety of the food 
product, through the application 
of Good Hygienic Practices (GHPs) 

Animal feed/fertilizer/chemical product manufacturer

Primary Production (FARM)

Transportation

Processing

Wholesale

Transport of processed products

Retailing

Consumers

as set out in the Codex General 
Principles of Food Hygiene.

Different types of food processing 
such as low temperature processing, 
thermal processing and minimal 
processing reduce the factors 
affecting food safety. Refrigeration 
and freezing are common and 
cheap methods of preserving 
perishable foods regarding shape, 
size, color, texture and fl avour. Low 
temperature processing hinders the 
growth of microorganisms, whereas, 
thermal processing destroys a large 
proportion of the microorganisms 
and natural enzymes that reduces 

DUE TO THE GROWING 
DEMAND FOR 

CONVENIENCE AND 
FRESH LIKE, HEALTHY 
FOODS ARE DRIVING 
THE INDUSTRIALIZED 

MARKETS FOR CHILLED 
PREPARED FOODS. 

TRADITIONAL MEANS TO 
CONTROL FOOD SPOILAGE 

AND MICROBIOLOGICAL 
SAFETY HAZARDS SUCH 

AS STERILIZATION, CURING 
OR FREEZING ARE NOT 

COMPATIBLE WITH MARKET 
DEMANDS FOR FRESH LIKE 

CONVENIENCE FOOD.
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the shelf life but may result in the 
loss of size, color, texture and fl avor

On the other hand, due to the growing 
demand for convenience and fresh 
like, healthy foods are driving 
the industrialized markets for 
chilled prepared foods. Traditional 
means to control food spoilage and 
microbiological safety hazards such 
as sterilization, curing or freezing 
are not compatible with market 
demands for fresh like convenience 
food. Therefore, food manufacturing 
industries seek to satisfy these 
consumer demands through 
the application of new and mild 
preservation techniques such as 
refrigeration, mild heating, modifi ed 
atmosphere packaging and use of 
natural antimicrobial systems.

Various technological approaches 
have been developed in recent 
years which can be incorporated to 
produce high quality food products 
and ensure food safety in the whole 
food production chain. Some recent 
innovative technologies which 
are adopted by food processing 

industries are hereby discussed 
below:

1. Pulsed Light technology: A non-
thermal food processing practice, 
involving the discharge of high 
voltage electric pulses for a few 
seconds up to 70 kV/cm in the 
depth of food, placed between two 
electrodes. These electrical pulses 
kill the pests, reduce spoilage 
microorganisms and pathogens 
from food but are mostly used for 
inactivation of microorganism from 
food surface, packaging material and 
equipment. It has been observed that 
Electrical pulses with a fi eld strength 
of 10 to 20 kV/cm have been shown to 

disrupt and rupture cell membranes.
It is used for pasteurization of liquid 
foods (milk and juices), killing of 
vegetative tissues of solid foods and 
disinfection of food package surface. 

2. Ohmic heating: Ohmic heating 
method involves way of alternating 
power supplying to fl ow which 
obeys Ohm’s law, through a liquid-
particulate food system. Electric 
current applied to a conductive food, 
allows rapid heating of the food 
product. Due to heat generation, 
microorganisms destroy in a similar 
manner to thermal processing. It 
is sometimes also called as joule 
heating or electro-heating. Use 
of ohmic heating in the fi eld of 
extraction, thawing, blanching, 
fermentation and wastewater 
treatment. 

3. High Pressure Processing: HPP 
is a promising, “non-thermal” 
technology, also known as 
Pascalization which has been 
aimed at preserving and sterilizing 
food. This method involves the 
processing of food products under 
very high pressure (600±10 MPa) for 
a short period, leading inactivation 
of certain microorganisms and 
enzymes in the food.

4. Ultrasonication: Ultrasonic, a 
non-destructive green technology 
is an alternative technique to the 
conventional methods that is 

Decrease of 

environmental 

stresses

Facilitation of 

handling of waste 

materials

Good Flavour
Good nutritional 

properties
Energy savings

Minimal/Mild/Reduced or Specifi c Processing

Safety

Figure 3: The main aims of minimal processing without compromising the safety 

of food stuff s (Ahvenainen et al., 2000)
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developed to minimize processing 
the loss and maximize the quality 
principle of ultrasound follows the 
cavitation phenomenon. Sound 
waves produce in the liquid media 
results in propagation of high 
pressure (compression) and low-
pressure (rarefaction) cycle. Small 
bubbles of vacuum or void in the 
liquid forms during low-pressure 
cycle ultrasonic waves. When 
the volume of the bubble can no 
longer absorb energy, they collapse 
ferociously during a high-pressure 
cycle. This phenomenon is called 
cavitation. During the implosion, 
very high temperatures (approx. 
5,000K) and pressures (approx. 2,000 
atm) are reached locally, rupturing 
the cell structure. Ultrasound 
technique employed to numerous 
process for example, freezing, 
drying, sterilization, extraction, 
pasteurization at a mild heat, 
enzyme inactivation, emulsifi cation, 
crystallization, viscosity alteration 
and degassing, spraying or coating, 
anti-fouling and de-foaming which 
continuously applied competently 
in the food processing industry. 

5. Irradiation: The deliberate 
treatment/exposure of ionizing 
radiations in food such as γ-rays 
x-rays or electron beam from a 
radioactive or machine generated 
source, under controlled conditions, 
to disinfest, sterilize and preserve 

food and prolonging shelf life is 
known as Food Irradiation. Since 
the process does not involve heat 
generation, it is also termed as Cold 
Sterilization. The ionizing radiations 
i.e. γ-rays and electrons break the 
chemical bonds after absorbed by the 
material and the ionized products are 
maybe electrically charged ions or 
neutral free radicals. Then, these are 
further reacted to cause alterations 
in an irradiated material known as 
Radiolysis. These reactions destroy 
microorganisms, kills insects 
and parasites during irradiation. 
The important applications of 
irradiations are disinfestations of 
grains and fruits for insects and 
larvae inhibit sprouting, delay of fruit 
ripening, sterilization of herbs and 
spices and sterilization of hospital 
diets. 

6. Near Infrared Spectroscopy: 
Near-infrared spectroscopy (NIRS) 
is a novel technique used for food 
safety inspection and control for its 
advantageous properties including 
rapidity, non-invasive measurement 
of compositional analysis of food, 
ease of use, and minimal sample 
preparation. NIR spectral region 
up to 700-2500 nm (0.7-2.5 μm) 
are widely used for quantitative 
analysis. The main advantage of NIR 
spectroscopy is to measure directly 
the composition of food products by 
use of diffuse refl ection techniques. 

*Author is Ph.D Scholars, Department of 
Post-Harvest Process & Food Engg. G. B. Pant 
University of Agriculture and Technology, 
Pantnagar-263145, Uttarakhand, India

THE MAIN ADVANTAGE OF NIR 
SPECTROSCOPY IS TO MEASURE DIRECTLY 
THE COMPOSITION OF FOOD PRODUCTS 
BY USE OF DIFFUSE REFLECTION 
TECHNIQUES. NIR IS MOSTLY APPLIED 
WITH THE AIM TO IDENTIFY THE LEVEL 
OF ADULTERATION AND COMPOSITION 
IN MEAT PRODUCTS, FISH AND FISH 
PRODUCTS, FRUITS AND VEGETABLES, 
EDIBLE OILS, MILK AND DAIRY PRODUCTS, 
CEREAL AND CEREAL PRODUCTS, INSTANT 
MILK TEAS AND INSTANT NOODLES. 

NIR is mostly applied with the aim 
to identify the level of adulteration 
and composition in meat products, 
fi sh and fi sh products, fruits and 
vegetables, edible oils, milk and 
dairy products, cereal and cereal 
products, instant milk teas and 
instant noodles. 

CONCLUSION
Globalization of food production 
chains increase incidences of food-
borne diseases and toxins in food. A 
new food production and distribution 
methods provide the potential for 
large and widespread foodborne 
disease outbreaks. Ensuring food 
safety must be an essential part of 
every step-in food production and 
preparation, from farm to plate. 
An integrated approach across the 
food production chain with shared 
responsibility and utilization of 
preventative risk-based approaches 
need to be encouraged and 
implemented to achieve food safety 
in the food production chain.

**Author is Professor, Department of 
Post-Harvest Process & Food Engg. G. B. Pant 
University of Agriculture and Technology, 
Pantnagar-263145, Uttarakhand, India
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Dry Storage

Dry storage is one of the ancient 
and traditional food storing 
techniques. Dry storage 

means the storage of shell stock out 
of water. The products stored under 
dry storage don’t require a climate-
controlled environment. Items 
placed in dry storage generally have 
a long shelf life. Dry storage also 
refers to storing a boat or other water 
vessel on land.

Dry storage also refers to any room 
oran area designated for the storage 
of packaged or containerized bulk 
fooditems that is not potentially 
hazardous food. Foodstuffs under 
dry storage can be stored in plastic, 
glass or metal containers in 
warehouses and while transporting 
all the shipping containers like open, 
closed, half-opened metal containers 
and trucks can be utilized.

IMPORTANCE OF DRY STORAGE
• Fundamental dry storage is 

used to store any food that 
doesn’t need to be kept at an 
absolute temperature to remain 
safe, which means that any 
unopened food that has been 
commercially processed to stay 
germ-free without temperature 
control is kept in dry storage.

• Items that don’t require 
temperature control include 
pasta, canned foods, cake 
mixes, fl ours, grains, beans, 
spices, honey, oils, dehydrated 
fruit, seeds and the list goes on.

• Items such as peanut butter, 
potato chips, rice, and canned 
vegetables (such as canned 
corn or green beans) are items 

which do not require the need 
to be placed into a climate 
controlled area. 

• Restaurants and fast-food 
establishments use dry storage 
when storing items like large 
cans of vegetables and cooking 
items like fl our and sugar.

• So, it’s impossible to overstate 
the importance of an expansive 
dry storage area. Its shelves 
sit off the fl oor and away from 
any outer walls so that no 
condensation is produced by 
contrasting temperatures. 

• Even though dry foods don’t 
need to be refrigerated, their 
quality can still be affected by 
factors such as temperature, 
humidity, and location. 
Our storage facilities are 
maintained with all of those 
relevant factors considered. 

• Temperature is kept between 
50°F and 70°F, and no sunlight 
is allowed to degrade the quality 
of the food in dry storage.

• It is simple to deduce that dry 
storage items are the easiest to 
maintain, as they are safer of 
not needing any special type of 
treatment to be consumed. 

USDA REGULATIONS FOR DRY 
STORAGE
Many items such as canned goods, 
baking supplies, grains, and cereals 
can be held safely in dry storage 
areas. The guidelines below should 
be followed:

• Keep dry storage areas clean 
with good ventilation to control 
humidity and prevent the 
growth of mold and bacteria.

Processing

By Dr. PA. Raajeswari, S.M. Devatha*

MANY CULTURES HAVE 
DEVELOPED INNOVATIVE 

WAYS OF PRESERVING 
VEGETABLES SO THAT 
THEY CAN BE STORED 
FOR SEVERAL MONTHS 

BETWEEN HARVEST 
SEASONS
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• Store dry foods at 50°F for 
maximum shelf life. However, 
70°F is adequate formost of the 
products.

• Monitor the temperature of 
storage area by placing a 
thermometer inside the area.

• Store foods away from sources 
of heat and light, which 
decreases shelf life.

• Store foods off the fl oor and 
away from walls to allow for 
adequate air circulation.

• Protection from UV sun 
damage, the number one cause 
of boat deterioration

• Prevents dockside galvanic 
corrosion from adjacent, 
improperly grounded vessels

FOODS TO BE DRY STORED 

GRAIN
• Grain, which includes dry 

kitchen ingredients such as 
fl our, rice, millet, couscous, 
cornmeal, and so on, can 
be stored in rigid sealed 
containers to prevent moisture 
contamination or insect or 
rodent infestation.

• For household and smaller unit 
usage, glass containers are 
the most traditional method. 
During the 20th century plastic 
containers were introduced. 
They are now sold in a vast 
variety of sizes and designs.

VEGETABLES
• The guidelines vary for safe 

storage of vegetables under 
dry conditions (without 
refrigerating or freezing). 

• This is because different 
vegetables have different 
characteristics, for example, 

tomatoes consist a lot of water, 
while root vegetables such as 
carrots and potatoes contain 
less. These factors, and many 
others, affect the amount of 
time that a vegetable can be 
kept in dry storage, as well 
as the temperature needed to 
preserve its usefulness. 

• The following guideline shows 
the required dry storage 
conditions

• Cool and dry: Onion

• Cool and moist: root vegetable, 
potato, cabbage

• Warm and dry: winter squash, 
pumpkin, sweet potatoes, dried 
hot peppers

• Many cultures have developed 
innovative ways of preserving 
vegetables so that they can 
be stored for several months 
between harvest seasons. 

• Techniques include pickling, 
home canning, food 
dehydration, or storage in a root 
cellar.

SPICES AND HERBS
• Spices and herbs are today 

often sold prepackaged in a way 
that is convenient for pantry 
storage. The packaging has dual 
purposes of both storing and 
dispensing the spices or herbs. 
They are sold in a small glass or 
plastic containers or resealable 
plastic packaging. 

• When spices or herbs are 
homegrown or bought in bulk, 
they can be stored at home 
in glass or plastic containers. 
They can be stored for extended 
periods, in some cases for years. 

• However, after 6 months to 
a year, spices and herbs will 

gradually lose their fl avour as 
the active principle compounds 
will slowly evaporate during 
storage.

FOODS NOT BE DRY STORED:

MEAT AND OTHER EASILY 
PERISHABLE FOODS:
• Fresh meat and fi sh can’t 

be stored under dry storage 
method. It can be dried under 
the sun or other heating 
techniques and dried fi sh and 
meat can be stored for longer 
periods. 

• As like dairy and dairy products 
can be stored under dry storage 
condition for short duration but 
freezing and chilling storage 
conditions increases its shelf 
life.

ADVANTAGES:
• It doesnot require any high-cost 

special equipments.

• Cost effective.

• Can be done in a smaller level.

• Pre and post treatments aren’t 
required.

• Non-Perishable foods can be 
stored for a long duration.

• Mostly followed to store a 
large quantity of food items 
especially while shipping and 
in warehouses and hotels.

LIMITATIONS: 
• Easily perishable food items 

can’t be stored for a longer 
period.

* Author is Assistant Professor (SG) and 
S.M. Devatha , Junior Research Fellow(JRF), 
at Avinashilingam Institute for Home 
Science and Higher Education for Women, 
Coimbatore, India. 
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Post Eff ects of Corona Epidemic – 
A Food Safety Angle

With more than 30,000 
fatalities and 700,000+ 
infection globally (as 

of 29th March 20), Coronavirus 
has affected the entire world in 
all possible ways. All developed 
countries like the USA, Canada, 
UK and other EU countries have 
been affected like never before and 
developing counties like India is 
trying to reduce the contamination 
as much as possible. Most of the 
countries are under lockdown, and 
nobody knows till when it will last, 
everyone is wishing to get out of this 
situation as soon as possible.

Every action comes with a reaction 
(sometimes with few positives) and 
from a food safety angle, we are 

anticipating few positive post effects 
out of this epidemic. Here are few:

Personal Hygiene: If you ask any 
Food Safety Professional that what is 
one of the most important practices 
they enforce in their manufacturing 
facilities/restaurants, most of them 
will shout “Its Personal Hygiene” 
of the people working there.It is 
just because of the people who 
are working on shop fl oor in the 
facilities/restaurants, etc. are 
comparatively less aware of the 
benefi t of these practices and food 
safety team members need to train 
them again and again because 
practices get diluted over the period. 
Also, new associates take little more 
time to understand the importance 

of personal hygiene but during this 
crisis, due to such huge awareness 
about personal hygiene like hand 
washing/sanitizing and using PPEs 
(mask, gloves, etc.), will create a huge 
difference, and we expect people will 
understand the signifi cance of these 
control and preventive measures 
and will follow religiously.

Now coming to literate population, 
let us take an example from Food 
safety specialist/hygiene specialist’s 
life” When they used to carry a bottle 
of sanitiser all the time (during travel, 
shopping etc), most of their friends, 
colleague and family members 
(sometimes) used to get irritated 
telling that sometimes they overdue 
with the hand wash and sanitation. 

By Anurag Mishra*



They told most of the time, that you 
wash your hands just 30 minutes 
back and again you are using 
sanitiser. Using all their knowledge 
every time they tried to explain 
(what all the currently shared videos 
explain to stop contamination) the 
science and benefi ts of washing 
hands and using PPEs but most of 
the time.

Now its good that more than 
1000 videos and more than 10,000 
articles/posters are explaining the 
benefi ts of personal hygiene related 
practices. All of us would have seen 
a video where an elderlywoman and 
a 3 years older child were telling 
that washing hands is not suffi cient 
until you wash for more than 20 
seconds. This gives the confi dence 
that our older and newer generation 

this crisis/epidemic the most 
commonly used term is “Virus” 
which is causing the illness. An 
equal number of visuals and posters 
are telling that how the virus works, 
its life cycle, how it gets killed 
etc. and in the same way people 
are reading about other microbes 
(bacteria, mold, yeast etc.). We are 
expecting that this will create more 
awareness about basic microbiology 
among common people.

Expecting above to be true and 
people will get something positive 
out of this crisis and hard time, again 
we wish that we all remain safe and 
unite during this epidemic.

is learning something new and 
benefi cial during this crisis.

Cleaning and Sanitation: There 
will be an increase in awareness 
about cleaning and sanitation 
related practices. In the news and 
social media, we all can see that 
the streets, lifts, escalators, roads, 
malls, hospitals, etc. are being 
continuously cleaned and sanitized 
to kill the live virus. Many videos 
are demonstrating the techniques 
of cleaning and sanitation which 
highlight the specifi c areas like lift 
buttons, handrails and handles etc. 

Understanding of Basic 
Microbiology: Out of the three 
hazards (Physical, Chemical and 
Microbiological), Microbiological 
hazard is most common and during 

www.fmtmagazine.in

* Author is Food Safety Professional and can 
be reached at Anurag.ft@gmail.com
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In Denmark, 51.0 percent of men 
and 65.8 percent of women take 
one or more dietary supplements. 

With an increasing number of users 
across the European continent, it is 
essential that more must be done to 
ensure product fi delity and ultimately 
protect consumers. Though many 
dietary supplements consist of 
naturally occurring ingredients, 
the industry has not been without 
scandal. Over the period of 2008 to 
2011, the Government Accountability 
Offi ce of the United States received 
6,307 reports of health problems 
from the consumption of dietary 
supplements. Subsequent testing 
of herbal dietary supplements 
found that 80 percent of tested 
products, in fact, contained chemical 
contaminants. Pairing this with the 
current worldwide rise in allergies, 
where seven percent of children 
have been diagnosed with allergies, 
compared to just three percent 
of the adult population paints a 
worrying picture, it’s clear that the 
growth in supplement consumption 

must be paired with growth in 
traceability from the dietary 
supplement industry. Supplements 
manufacturers need to embrace clear 
traceability procedures to ensure 
that only high-quality supplements 
enter the market. Especially as the 
risk to consumers is high, even one 
mistake can cause long-lasting, 
and potentially fatal consequences. 
In 2015, the American market for 
dietary supplements was valued 
at $37 billion with the economic 
impact in the United States for 2016 
estimated at $122 billion, including 
employment wages and taxes. One 
2016 analysis estimated the total 
market for dietary supplements 
could reach $278 billion worldwide 
by 2024.

Luckily there are clear rules and 
legislation that producers can follow 
to ensure that they are maintaining 
high standards when it comes to 
supplement production, depending 

on the region in which production 
is located. At the same time, there 
are many innovative technologies 
available that can help businesses 
not only improve traceability but 
also save money and improve 
process effi ciency.

LEGISLATION IN THE EU
Meanwhile, the European Union(EU) 
Food Supplements Directive of 2002, 
requires that supplements be proven 
to be safe, both in dosagesand in 
purity. Supplements must also fi rst be 
confi rmed to be safe before they are 
sold in the EU without prescription. 
As a category of food, however, the 
regulations regarding traceability, 
and good manufacturing practices 
are governed by each member states 
internal regulations and come under 
the remit of internal regulators.

To this extent, it is a good practice 
for dietary supplement producers 
to trace every single ingredient 

Food allergen traceability 
for food Supplements

By Chris Brown and Thomas Roden*

THERE ARE MANY 
INNOVATIVE 

TECHNOLOGIES 
AVAILABLE THAT CAN 

HELP BUSINESSES 
NOT ONLY IMPROVE 
TRACEABILITY BUT 
ALSO SAVE MONEY 

AND IMPROVE PROCESS 
EFFICIENCY
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* Chris Brown and Thomas Roden – Stone 
Junction Ltd.

throughout the whole of their supply 
chain. Not only will this have good 
business applications, because fully 
understanding a supply chain will 
drastically reduce the cost of a recall, 
but problematic steps or points of 
contamination will become easier 
to trace, cutting down the number 
of products that need to be recalled 
should the worst happen.

TECHNOLOGY FOR TRACEABILITY
Many internal regulators have 
Genetically Modifi ed Plants (GMPs) 
that require a written record of 
traceability to be maintained, this 
is time-consuming and prone to 
errors because workers will only 
ever be able to record a snapshot of 
conditions instead of being able to 
see the whole overview.

However, technologies such 
as manufacturing operation 

management (MOM) systems now 
allow producers to record this data 
and achieve a deeper understanding 
of their product automatically. MOM 
systems record data from sensors, 
which allows producers to create 
digital passports for products that 
run through the production plant.
For example, ABB’s MOM system 
allows manufacturers to break down 
a production plant intodistinct steps 
that are recorded into the products’ 
digital passport. This means that 
plant managers can easily track the 
precise conditions of the product 
through the production process 
and, for example, identify when and 
where a contaminant or potential 
contaminant has entered the 
system.

Producers that use MOM systems 
can, therefore, state exactly what is 
in their product, confi rm that it has 

been maintained at safe conditions 
and, in the case of contamination, 
plant managers can accurately 
understand how many batches need 
recalling. This will increase the 
transparency of business operations 
and build a relationship of trust with 
consumers and buyers.

As more people began to take 
supplements as a part of their 
daily diets it is imperative that 
manufacturers continue to improve 
traceability. Only when there is 
a clear line of traceability will 
producers be able to create a strong 
and stable bridge of trust with 
consumers.
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Are UV Rays safe to Food 
and Beverages

By Swati Solanki*

Ultraviolet radiation (UV), an 
electromagnetic radiation 
with wavelengths measuring 

from 100 to 400 nanometers, is 
becoming a more popular technique 
in decreasing or eliminating 
pathogens from food and beverage 
products. UV light applications are 
used for odor control, sterilization, 
and elimination of Volatile Organic 
Compounds (VOCs) and industrial 
exhausts containing solvents. The 
use of UVC in odor control has many 
applications, including wastewater 
plants, farms, commercial kitchens 
(HVAC), and food processing plants. 
UV light also plays an important role 
in Agriculture (animal husbandry).

S T E R - L - R AY ®   G e r m i c i d a l 
Ultraviolet (UV) Lamps are 
shortwave, low-pressure tubes that 
produce ultraviolet wavelengths 
lethal to microorganisms like 
bacteria, mold, virus, and algae. 
It’s a non-chemical approach to 
disinfection that is cleaner, faster, 

and more effective than other 
methods. It effectively reduces (and 
even deactivates) deadly pathogens.

Ultraviolet has been used for years to 
disinfect and sanitize drinking water, 
wastewater, air, and food contact 
surfaces—and was approved by the 
Food and Drug Administration (FDA) 
for the “cold pasteurization” of juice. 
It’s also a fast method, treating 4,000 
liters of juice in only 24 seconds, 
according to Food Safety News.

According to the FDA, UVC at 200 to 
280 is within the “germicidal range” 
as it “effectively inactivates bacteria 
and viruses.” This is due to DNA 
mutations that occur when UV is 
light is absorbed by DNA molecules.
This type of radiation comes from the 
sun, as well as artifi cial means, and 
becomes increasingly dangerous 
to humans as wavelengths become 
shorter.Back in 2001, following E. coli 
outbreaks involving unpasteurized 
apple cider and other fruit juices, 

the FDA approved the use of “cold 
pasteurization.” The issued rule 
required most juice-manufacturing 
companies to follow Hazard 
Analysis and Critical Control Points 
(HACCP) controls, UVC’s use being 
an acceptable method. That rule 
went into effect in 2002 but excluded 
small juice makers, with those 
companies being included in the 
rule in 2004.

The application that has gained the 
industry’s attention is packaging 
decontamination. The fi rst machine 
for cup sterilisation was installed in 
2006 at Nestlé Waters France.

UV APPLICATIONS IN FOOD AND 
BEVERAGE
• Disinfection: The most 

common application of UV in 
water treatment. UV systems 
can signifi cantly reduce the 
microbial counts by providing 
4-log Virus deactivation in the 
infl uent stream.

Processing
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• TOC Reduction: In ultrapure 
water systems, UV treatment is 
used for the effective reduction 
of organics, commonly referred 
to as TOC.

• Ozone Destruction: Commonly 
used in the pre-treatment 
area of a water system as well 
as for sanitizing process and 
recalculating systems.

• C h l o r i n e / C h l o r a m i n e s 
Destruction: UV radiation can 
effectively eliminate residual 
chlorine/chloramine present in 
water.

CLASSIFICATION OF UV RAYS
There are three types of UV rays:

• Ultraviolet A rays (UVA)
The atmosphere does little to shield 
these rays—most UVA radiation 

reaches Earth’s surface.UVA rays 
cause skin aging and eye damageand 
can lower your body’s ability to fi ght 
off illness. UVA rays also contribute 
to the risk of skin cancer.

• Ultraviolet B rays (UVB)
The Earth’s atmosphere shields us 
from most UVB rays—the amount of 
UVB rays that reach the Earth’s sur-
face depends on latitude, altitude, 
time of year and other factors.UVB 
rays cause sunburns, skin cancer, 
skin aging, and snow blindness (a 
sunburn to your cornea that causes a 
temporary loss of vision) and can low-
er your body’s ability to fi ght illness.

• Ultraviolet C rays (UVC)
UVC rays do not reach the Earth’s 
surface because they are completely 
absorbed by the atmosphere. 
Harmful effects from UVC rays are 
minimal.

* Author is Copy Editor, LB Associates, 
Greater Noida

CONCLUSION
UV technology is a versatile food 
technology that brings novel and 
exciting opportunities to the food 
industry. As things stand, the 
main limitations for PL industrial 
developments have been largely 
solved and the fi rst industrial uses 
have now appeared in the market. 
These successful cases have 
revealed that treatment optimisation 
in the function of the application 
and the characteristics of food or 
material is key. Based on these new 
technological developments and 
current fi gures, progressive growth 
of UV light industrialization is 
expected shortly. 
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Filling, Portioning and Packaging 
Solutions in a Nutshell

Everything must be packed 
- ideally in a sustainable 
and recyclable manner and 

with as little packaging material as 
possible to reduce waste. This topic 
is currently occupying the packaging 
industry and food manufacturers 
and that is going to be a dominant 
theme for some time still. After 
all, packaging still is extremely 
important to preserve the product 
quality and highly infl uences the 
purchasing behavior of consumers, 
in particular at fi rst sale. Whatever 
the manufacturer decides on – the 
product must be fi lled safely and 
reliably into the packaging. VEMAG 
is the ideal partner for the gentle 
and secure feeding and fi lling of 
innovative packages of all kinds.

VEMAG PORTION2PACK – 
INTELLIGENT SOLUTIONS 
AVAILABLE FROM ONE SOURCE
Weight-accurate portioning, even 
forming, exact depositing and 
loading into packaging: a complete 
production process from one source. 
VEMAG “Portion2Pack” puts the 
leading know-how in a nutshell: Be 
inspired by innovative and creative 
packaging solutions.!

Minced meat, burgers, sausages, 
convenience products, baked goods, 
petfood, chemical or pharmaceutical 
products - there are no limits to 
the scope of application to fi lling, 
portioning and depositing. Not to 
forget the many new food items like 
meat-free and plant-based products. 
Here too, VEMAG takes the lead.

The fl exible and fully automatic 
range of depositing and loading 
solutions are made to feed into cups, 
jars, trays, cans, thermoformers or 
alternative packages. Additionally, 
various other packaging lines can 
be loaded completely according 
to customer requirements. As an 
example, VEMAG is also part of a new 
and innovative packaging solution 
in which minced meat is packed in a 
horizontal fl ow wrap process.MLR 380

FKF II Can fi lling system

At VEMAG, production reliability 
and absolute weight accuracy are 
just as important as the fl exible use 
of different packaging formats and 
quick changeover times.

Other solutions from VEMAG include 
the tray denester FD316 for the 
fl exible denesting and depositing 
of trays of various formats, the can 
fi lling system FKFII for the exact 
fi lling of tins and jars, as well as the 
multi-lane system for dosing and 
fi lling of liquid and pasty mixtures 
into cups and thermoformers. The 
fully automatic grouping system 
Linkloader LL335 is used for fresh 
sausages fi lled in various types of 
casing. The fl exible Multiloader 
MLR380 which distributes compact 
portions from a single-lane 
production line into individual 
multi-lane deposit patterns, for 
example for the effi cient loading of 
thermoforming machines rounds 
things off.

First-quality assistance, 
comprehensive services as well 
as the famous VEMAG customer 
orientation, supporting clients until 
full implementation of the solutions 
in their production environment 
complete the company’s portfolio.

Processing
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Gripping automation: 
cost-eff ective delta 
robot from igus as a 

construction kit

Grips easily, cost-effectively and quickly: that’s what the new 
delta robot from igus does! Comprising maintenance-free 
toothed belt axes, lubrication-free links, encoders and stepper 
motors, igus has now developed a new and easy automation 
solution for assembly tasks. Sourced directly from stock as 
a pre-assembled construction system or delivered ready to 
install, the unit can be used immediately. The acquisition 
costs are paid off after half a year.

Automate simple tasks quickly, easily and cost-effectively: 
this is the goal of igus with its low-cost automation products. 
Besides its room gantries, the plastics specialist has now 
developed a completely new product in the form of a delta 
robot. It was presented to a specialist audience at the 
2018 automatica in Munich. The robot is based on three 
maintenance-free drylin ZLW toothed belt axes, lubrication-
free igubal coupling bars and matching adapter plates. NEMA 
stepper motors and encoders ensure the quick handling of 
up to 1 kilogram with a precision of ± 0.5 millimetres. The 
complete system has an installation space of up to 420 
millimetres in diameter and can carry up to fi ve kilograms 
at low speeds. The lightweight construction with aluminium 
and plastic makes the delta robot extremely cost-effective at 
a price of less than €5,000 and provides high speeds with a 
pick rate of at least 60 per minute. “The cost-effective delta 
robot enables our customers to have their own control box 
and integration at a cost of around €10,000 to 15,000. They 
pay off after just a few months, a maximum of half a year,” 
explains Stefan Niermann, head of the drylin linear and drive 
technology division at igus GmbH.

Available as a modular kit or ready-made system

Depending on the customer’s requirements, the new delta 
robot can be delivered within 24 hours as a pre-assembled 
construction kit with assembly instructions in a box 
weighing 18 kilograms, or as a ready-to-install system in a 
transport frame. As an option, the customer can use their 
own software and control system, or the intuitive and easy-
to-use dryve D1 control system. The use of the delta robot is 
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Quick automation 
at a low price: the 
igus delta robot as 
an easily assembled 
complete package. 
(Source: igus GmbH)

very apt for simple assembly functions, pick and place tasks, 
as well as applications in inspection technology. In addition 
to the delta robot, igus also offers further low-cost robotics 
systems with its robolink product range. This range offers 
the user the opportunity to individually assemble robot 
arms with up to 5 axes from a modular system consisting of 
different joints with a wide variety of plastic gears, motors 
and interface connectors.

At the 2020 automatica, igus presented fast low-cost 
robots for less than €5,000

ABOUT IGUS

igus GmbH is a globally leading manufacturer of energy chain 
systems and polymer plain bearings. The Cologne-based 
family business has offi ces in 35 countries and employs 3.800 
people around the world. In 2017, igus generated a turnover of 
690 million euros with motion plastics, plastic components 
for moving applications. igus operates the largest test 
laboratories and factories in its sector to offer customers 
quick turnaround times on innovative products and solutions 
tailored to their needs.
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Packaging

INCREASING DEMAND FOR 
HEALTH AWARENESS TO BOOST 
MARKET GROWTH
Buyers’ prediction towards 
convenience and low costs of big 
family packs in CSD are boosting 
the solid development of plastic 
jugs. Packaging needs from the 
mixed drink market gives energy 
to the market of glass containers 
packaging. Also, growth in buyers’ 
interest for premium beer, low ABV 
(Alcohol by volume), are giving new 
chances to glass packaging in the 
developed market of Europe and 
North America. 

Among the other signifi cant factors 
of the food and drink packaging 
market incorporate the rising 
need for health awareness and 
convenience among the consumers, 
creating recycling framework of 
packaging material, new packaging 
material advancement, brand 
upgrade and improvement in the 
fi eld of the retail sector in Asia-
Pacifi c. The region is known to be 
the biggest makers of horticultural 
foods, for example oats, tubers, 
roots, pulses, oilseed nuts, fruits 
and vegetables. It likewise produces 
fi sh and animal products in huge 
amounts. This offers an unbelievable 
open door for packaging companies 
in the mentioned region. Rising 
crude material expense is one of the 
key obstacles for the food and drink 
packaging market.

Food and drink packaging 
Industry gives damage 
resistance, protection, along 

with particular biological, chemical, 
and physical needs for the food and 
drink. Moreover, food packaging helps 
reliable and quick food distribution 
and food nutrition, coupled with 
decreased post-harvest loss.

There has been increasing demand 
for microwave meals, ready-to-
cook foods, for people engaged in a 
busy lifestyle. Increasing demand 
regarding bottled water, tea, and 
aerated soft-drinks is pumping the 
demand in the global food and drink 
packaging market.

NOVEL DEVELOPMENTS
In 2009, Coca-Cola introduced 
the world’s fi rst PET PlantBottle 
produced from recyclable 
materials. This jug is produced 
utilizing patented innovation that 
utilize sugarcane and waste from 
the sugarcane manufacturing 
process. Since the launch, the 
organization has delivered over 
35 billion PlantBottles crosswise 
over 40 nations. The organization 
estimated to have diminished 
carbon footprints by 315,000 tons 
utilizing these jugs. Such activities 

won’t just lessen carbon impression 
and help an organization to build up 
as an environment-friendly brand, 
yet additionally guarantee in-time 
product delivery.

Bio-on, an Italian Biotech giant, in 
2016, made biodegradable cartons 
made up of bioplastic and paper 
partnered with Tampere University of 
Technology, Finland. The containers 
are safe for usage for medical and 
food and drinks applications and are 
completely biodegradable.

Ongoing consolidation in the food 
and drink packaging market has 
additionally expanded the demand 
for food and drinks packaging 
globally. The key players working in 
food and drinks packaging market 
incorporate Ball Corporation, Tera 
Pak, PARKSONS Packaging Limited; 
Amcor Limited, Crown Packaging 
Corp., Ampac Holdings, LLC, 
Cellpack Packaging, Bischof +Klein 
GMBH and CO.KG, Britton Group, 
Bemis Company, Inc., Clondalkin 
Group., Constantia Flexibles 
International GmbH, Huhtamaki 
Oyj, Flextrus AB, Mondi plc, Sonoco 
Products Company, Sealed Air 
Corporation, Ukrplastic and Wipak 
Group.

Food and Drink Packaging 
Industry - A Trendy and Promising 
New Format for Investors

By Aakash Choudhary*

* Author is PR Manager, Transparency 
market research







A Thanks to Cows for 
their Milk and Meat

Marketing

By Donna Berry*

There’s been an overwhelming 
amount of conversation 
regarding veganism and 

eliminating milk and meat from the 
diet. What so many fail to recognize 
is that humans need cows to keep us 
from starving. That’s right, without 
cows and other ruminant animals, 
such as goats and sheep, many 
would go hungry.

Of course, we should all be eating 
more fruits and vegetables, 
preferably in their whole, minimally 
processed form. But milk and meat 
are important, too, and they are 
produced even in the winter when 
plants cannot grow.

THESE ARE FACTS:
Two-thirds of global agriculture land 
is not suitable for growing crops 
that humans can digest for energy 
and nutrition. But these lands are 
suitable for growing grasses and 
similar plants that ruminant animals 
consume.

These plants are basically sources 
of cellulose. In fact, half of all 
organic carbon on earth is tied up in 
cellulose. Humans are not able to use 
this carbon for energy. Ruminants 
can, and they do so very effi ciently.

Ruminants digest cellulose and 
convert it into foods that humans 
can eat. They make all of that 
organic carbon that cannot be 
digested by humans available to 
humans in the form of high-quality 
protein, essential fatty acids such as 
omega-3s and conjugated linoleic 
acid, and an array of other nutrients. 
Milk, for example, provides calcium, 
potassium, phosphorus, protein, 
vitamins A, B2, B3 and B12.

Think about a stalk of corn, which 
provides two to three cobs. Humans 
can only digest the kernels, and 
for that matter, not even all of the 
kernel. The fi brous outer shells 
of corn kernels pass through the 
gastrointestinal system undigested 

due to lack of the necessary digestive 
enzyme. The rest of that corn plant 
is useless to humans for energy; 
however, it’s a meal for ruminant 
animals such as cows. Cows 
effectively convert the nutrients in 
that stalk, husk and cob to meat and 
milk for human consumption.

This is why we need ruminant 
animals to feed the projected 9.7 
billion humans who will inhabit 
earth in 2050.

Humans are omnivores. We are 
animals that have the ability to 
eat and survive on both plant and 
animal matter. Animal nutrients are 
powerful. The bear, also an omnivore, 
gets it. When they are foraging the 
forest and dining on berries and 
leaves and see a salmon swimming 
nearby, they ditch the plants and go 
for the animal nutrition. Bears are 
smart. They understand the power 
of high-quality animal protein.

* Author is a food and beverage industry 
consultant and editor with over 25 
years experience in tracking trends and 
advancements in product development. She 
lives in Chicago with her family.
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