






Linda Brady Hawke

Dear Reader! 
Welcome to the June issue of our Magazine. In 
keeping with the new normal Food Marketing 
and Technology Magazine is now available across multiple digital 
platforms. 
We hope that you are safe enough at your home. As we continue to 
work from home our daily routine is infused with webinars. Our most 
recent appointment was to attend the Gulf Food webinar ‘Taming 
The Black Swan: Finding The Silver Lining,” held on Wednesday, May 
13th 2020 in Dubai. The focus was on seeking answers to whether 
there is a silver lining to this cloud that has been hanging over our 
heads since COVID-19 was declared a global pandemic.
Apart from this we have an article on Edible Oil and Its Promising 
Health Benefi ts. Edible Oil supplies many nutrients such as fats, 
soluble vitamins, antioxidants, phenols, and terpenoids etc.;   These 
nutrients are anti-cancer, anti-infl ammatory, anti-allergic, and 
anti-obesity. Edible oils are vital constituents of our daily diet with 
a variety of functions as an energy source, membrane structures, 
regulating body temperature and insulating organs. It leads to a 
conclusion that oil severs a most important role in human diet.
You may fi nd of interest the article on Preservative Free Soup Market 
In India. Soup manufacturers are targeting the vast population of 
milk tea drinkers to convert them into healthy soup consumers; by 
drawing attention to the negativity of consuming sugary milk based 
hot beverages as compared to the health benefi ts of consuming 
soup. However the industry is still in infant stage and producers 
will continue innovations on functional ingredients and packaging 
formats. Reduced salt and low calorie healthy ingredients without 
comprising taste and fl avours will be the winning recipe for gaining 
market share pan India. 
There is an interesting article on Banana Flowers. Banana fl ower is 
helpful in weight management because of its dietary fi ber content as 
it makes you feel full and satisfi ed for a longer period thus avoiding 
frequent overeating. Banana fl ower can be used as a functional food 
and incorporated in our diet. Banana blossom has various potential 
industrial applications. This byproduct of the banana plant can create 
market demand in functional foods and Nutraceutical category. Till 
now, it has been used in traditional recipes only, but at industrial 
level it goes as waste. From a future prospective, by exploring the 
potential opportunity of the banana fl ower, the wastage related to 
this fl ower can turn into a wealth enhancer.
If you go through the article on Food Colours And Their Applications 
In Food Preparation, You will realize that food colours safe in one 
country for human consumption, are banned in another country;  
making it extremely confusing to determine their food safety 
procedures. Many Regulatory agencies, like the US Food and Drug 
Administration (FDA) and the European Food Safety Authority 
(EFSA), have proved that food colours do not pose any signifi cant 
health risks.
There are many more informative and interesting articles on various 
related topics. Do share your thoughts and feedback as well as 
circulate amongst your network using #fmtmagazineindia. 
Happy Reading!

 Ian D. Healey
healey@harnisch.com 

Benno Keller
keller@ harnisch.com

Finding the New Normal 

The world has changed in the last few months. We have 
worried about our health, our families, our jobs and our 
future. And the worries are not over, even though the 
extreme situation is calming down and things are starting 
to open up again.

The Corona covid-19 crisis has helped us to redefi ne our 
priorities and to weigh up what is essential to life and 
what is merely important. Some things have changed 
which are good to hold on. Other things we have not 
missed, so we can let them go.

One example is the wearing of face masks to travel or go 
shopping and which are so uncomfortable. We have had 
respect for surgeons and dentists, or people working with 
chemicals or in other ‘dangerous’ situations who have had 
to protect themselves. Now we all wear them, to protect 
each other. A new awareness has come for those working 
in the food industry, who wear masks and hair nets all 
the time, to keep hygiene standards and ensure the safety 
of our food. Equally true is the gratitude we feel towards 
those who deliver our packages or man the cash registers 
in supermarkets. Local produce has found a new niche, 
since the delivery chains are shorter. Let’s hope this will 
continue and we can learn to smile more with our eyes!

Change has also come in how we pay for things, with less 
cash and more credit or debit cards use. In Germany where 
we live, it is almost a revolution that we can pay directly 
with cellphones. Change in communication with friends, 
family and even colleagues is an obvious difference. 
Working in ‘Home Offi ce’ has become acceptable, with 
many benefi ts, including saving travel time and stress. 
We have digital meetings instead of travelling. We walk 
and cycle more which benefi ts our physical health. 
Exhibitions have been cancelled or postponed, which 
means businessmen stay at home, all of which seems to 
benefi t the climate.

Life has defi nitely slowed down. We have more time for 
things that matter, like being together with the family and 
the chance to explore common interests. Neighbours take 
care of neighbours, who are alone, elderly or sick. Even the 
masks have brought new creativity, as we can see in many 
attractive and innovative designs.

As we discover the “new normal“, it is worth remembering 
what was really necessary in the ‘corona time‘ and what 
we have managed without. Health, our family and close 
friends – and maybe toilet paper – should never be taken 
for granted again. Stay safe.

Sincerely,
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Waste To Wealth: 
Banana Flowers

INTRODUCTION
Banana is the most common and 
widely consumed fruit in the world. 
It possesses delicious sensory 
characteristics, nutritional and 
potential health benefi ts. Under the 
monetary value, banana ranked 
fourth among the world’s most 
important crops after rice, wheat and 
maize. Banana belongs to herbaceous 
and perennial crop of the Musaceae 
family. Its leaves behave as a stem 
and because of this it also called as 
pseudo stem plant. Presently, Banana 
is cultivated in warm tropical area 
between 30 degree from both north 
and south of the equator. 

Banana is an extensively cultivated 
plant in the world, mainly for its 
fruit. While harvesting plant for its 
fruit banana, other parts of plant 
like leaves, fl owers, thrown as 

waste. These wastes turn in into 
lignocellulosic biomass. There would 
be 2 scenarios with lignocellulosic 
biomass, either it left on the ground or 
taken to open dump but in both cases 
the risk of transmission of disease 
and production of greenhouse gases 
are high. 

To reduce the wastage we can use 
whole banana plant in many ways.  
The banana tree known as kalpa-
vruksha,  since ancient times;  every 
part of the tree can be utilized for 
our benefi t such as fruits are eaten, 
leaves are utilized as plates and, 
pseudo stem and fl ower as functional 
food due to its high nutrient content.

The fl ower is widely known as 
Banana blossom or Banana heart. 
Banana blossom has the potential to 
be called as a super-food attributed 

by its high nutrient content such 
as fi bre, protein, vitamin A,C and E, 
minerals like phosphorus, potassium, 
calcium, iron, magnesium and 
antioxidants.

The banana blossom is a by-
product of banana cultivation, can 
be included in diets as it has much 
health benefi ting and therapeutic 
properties that can be turned  from  
waste to health products (food). 

THERAPEUTIC PROPERTIES OF 
BANANA BLOSSOM (FLOWER) 

For diabetic people

Banana fl owers and pseudo stem 
have high content of fi bre potent 
antioxidant materials with low 
glycemic index value which helps 
in lowering blood sugar level. It also 

Ingredients

By Pooja Jha, Ritika and Murlidhar Meghwal*
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has good amount of iron which help 
in the production of red blood cells. 

For women during their menstrual 
cycle

From the ancient times, Banana 
blossoms have been utilized in 
traditional treatment to treat the 
excessive blood loss during the 
menstrual cycle. Banana blossoms 
have ability to regulate the 
progesterone hormone that can be 
helpful to reduce the painful bleeding 
and lower the muscle cramp. 
Besides this, magnesium content 
of the blossom help in reducing the 
anxiety during the menstrual cycle. 

For lactating mothers

Banana blossom helps in boosting 
the milk production in lactating 
women. 

For heart and gastrointestinal 
health 

Banana’s fl ower is a good source both 
soluble and insoluble dietary fi bers, 
it possess heart and gastrointestinal 
protective properties. Soluble fi bers 
dissolve in water and form gel 
which help in easily movement of 
food through the GI tract to support 
the gastrointestinal health and 
besides this, it also helps to reduce 
the absorption of cholesterol into 
the bloodstream. Whereas insoluble 
fi bers in banana’s fl ower, being 
water insoluble, help in adding bulk 
to undigested waste products in 
the GI tract which is benefi cial for 
constipation.

Helpful for patients having ulcers

Ulcers are open sores/ wounds 
alongside the intestinal linings 
caused by excessive breakage in 
the skin or mucous membrane 
which  fail to heal.  A Vitamin C rich 
diet is always suggested by doctors 
as vitamin C plays major role in 
the healing process of wound by 
assisting the collagen production 
in the skin.  Banana blossom  is  
a good source of vitamin C and 
can be helpful in neutralizing the 
gastric juices,  thereby reducing 
the irritation cause by ulcers which  
helps in ulcer management.

HELPFUL IN PREVENTING AND 
TREATING INFECTION  
Banana fl owers contain many 
bioactive compounds having 
antimicrobial activities which 
have been very effective in 
treating infection condition in 
humans. Banana fl ower’s bioactive 
compounds extract exhibited 
antibacterial properties against 
bacteria (Bacillus).  The Flower 
extract has wound healing power, 
especially in children and preventive 
properties against malarial parasite, 
Plasmodium falciparum as the 
extract helps to prevent the parasite 
from growing and developing in the 
body.

Good source of antioxidants and 
phytochemicals

Banana fl ower has signifi cant 
antibacterial and antioxidant 
properties. Banana fl ower is rich in 
phytochemicals such as fl avonoids, 

vitamins and proteins which makes 
it benefi cial for treating bronchitis, 
constipation and stomach ulcer. 
Banana fl ower extracts can be 
utilized for various industrial 
applications as it possesses high 
fl avonoids and phenolic content. 
Due to these properties, banana 
fl ower can be incorporate in health 
supplement category. 

Helps in mood elevation and anxiety 
reduction

Banana fl ower has mood boosting 
properties for persons having 
mood swings and anxious nature. 
This mood elevation and anxiety 
reduction properties of banana 
fl ower can be attributed to its 
magnesium content which acts as 
an antidepressant.

Helpful in weight management

Banana fl ower is helpful in weight 
management because of its dietary 
fi ber content as it makes you feel 
full and satisfi ed for longer period to 
avoid frequent and overeating. 

Bbanana fl ower can be used as a 
functional food and incorporated 
in our diet. Banana blossom h 
as various potential industrial 
applications. This byproduct of the 
banana plant can  create market 
demand  in functional foods and 
Nutraceutical category. Till now, it 
has been used in traditional recipes 
only, but at industrial level it goes as 
waste. From a future prospective, by 
exploring the potential opportunity 
of the banana fl ower, the wastage 
related to this fl ower can turn into a 
wealth enhancer.

BANANA FLOWERS CONTAIN MANY BIOACTIVE 
COMPOUNDS HAVING ANTIMICROBIAL ACTIVITIES WHICH 

HAVE BEEN VERY EFFECTIVE IN TREATING INFECTION 
CONDITION IN HUMANS. BANANA FLOWER’S BIOACTIVE 

COMPOUNDS EXTRACT EXHIBITED ANTIBACTERIAL 
PROPERTIES AGAINST BACTERIA

* Author, Department of Food Science and 
Technology, NIFTEM Kundli, Sonepat, India
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Edible Oil and Its Promising 
Health Benefi ts

By Sanghmitra Gade1, Shilka Kumari Mehta2, Murlidhar Meghwal3

Edible oils are the most 
important part of our 
healthy deity. Edible oils 

are triglycerides of plant origin 
composed of different fatty acids. 
Free fatty acids, phospholipids, 
phytosterols, tocopherols, anti-
oxidants or waxes could also be 
found in edible oil. Edible oils are one 
of the major contributors of fat in our 
diet; it enhances the palatability of 
food, shelf-life and makes food tasty. 
The highly consumable edible oils 
are olive, palm, soybean, canola, and 
sunfl ower oil. Edible oils are vital 
constituents of our daily diet with a 
variety of functions in our body as an 
energy source, membrane structures, 
regulating body temperature and 
insulate organs. They contain 
essential fatty acids and serve as a 
carrier of fat-soluble vitamins.

Edible oils are prone to oxidation, 
atmospheric oxygen reacts instantly 
with lipid and other organic 
compounds of the oil that cause 
structural degradation in the oil, and 
leads to loss of quality of oil which 
is harmful to human health upon 
consumption. Physical and chemical 
parameters of edible oils are used to 
monitor the compositional quality 
of oils. Iodine value measures the 
degree of unsaturation in edible 
oil and it determines the stability 
of oil to oxidation, and allows the 
overall unsaturation of the oil 
to be determined qualitatively. 
Saponifi cation value is an index of 
average molecular mass of fatty 
acid in oil. Higher the saponifi cation 
value, shorter the average chain 
length of the fatty acids and the 

lower the average molecular weight 
of the fatty acids and vice-versa. 
Increase in peroxide value indicates 
the rancidity of oils due to relative 
higher oxidation in oils. Higher acid 
value indicates that triglycerides of 
oil are converted into fatty acids and 
glycerol which cause rancidity of oil. 

HEALTH BENEFITS OF EDIBLE OILS 

Decreases the risk for Breast Cancer 
Studies suggest that the regular use 
of olive oil and other vegetable oils 
might be benefi cial in decreasing the 
risk of breast cancer. 

Boost the Immune System
Vegetables oils contain lauric acid, 
which is known to reduce the chance 
of infection of candida, fi ght bacteria 
and create a hostile environment for 
viruses. 

Improves metabolism 
The  regular intake of vegetable oil, 
particularly olive oil, may increase 
metabolism in obese people as 
it  contains phenolic compounds, 

substances that have antioxidant, 
anti-infl ammatory and anti-blood 
clotting properties, which may boost 
the metabolic rate of body. 

Promote cell growth 
Oils like saffl ower, cottonseed, 
sunfl ower, almond and wheat germ 
are rich source of vitamin E which 
is required in the body for cell 
protection and development. Also, 
it protects the body tissues such as 
skin, eyes, breasts, testes, and liver. 
The α-linolenic acid, a type of ω-3 
fatty acids, act as anti-infl ammatory 
and highly recommended for people 
suffering from chronic heart, skin 
and digestive concerns. Oil Lowers 
anxiety and depression. Tyrosine 
present in sesame oil, found to be 
connected to serotonin activity 
and release in the brain that helps 
to boost mood by fl ooding the body 
with enzymes and hormones that 
make a person feels happy. 

Cure Acute Pancreatitis 
Extra virgin olive oil is rich in 
oleic acid and hydroxytyrosol that 

Ingredients
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can protect humans from acute 
pancreatitis. 

Anti-bacterial properties 
Olive oil contains many nutrients 
that can inhibit harmful bacteria. 
Extra virgin olive oil found to be 
effective against eight strains of 
bacteria, three of which are resistant 
to antibiotics. 

Prevents Osteoporosis 
Coconut oil rich in antioxidants 
that help to fi ght free radical which 
is a leading natural treatment for 
osteoporosis. Coconut oil not only 

increases bone volume and structure 
in subjects, but also decreased bone 
loss due to osteoporosis. Improves 
digestion and reduces stomach ulcers 
and ulcerative colitis. Coconut helps 
the body absorb fat-soluble vitamins, 
calcium and magnesium as a result, 
it improves digestion and helps to 
treat stomach ulcers and ulcerative 
colitis. Coconut oil can help improve 
bacteria and gut health by destroying 
bad bacteria and candida. 

Antioxidant Property 
Some edible oils are rich in vitamin 
E which improves the immune 

* 1DFT, Chulalongkorn University, Payathai, Thailand 2&3FST, NIFTEM, Kundli, India

system. It acts as an anti-oxidant and 
protects the different body tissues. 
Vitamin E is an anti-oxidant which 
controls free radicals, prevent blood 
clots and blockages in coronary 
arteries, thus helping in preventing 
cardiovascular ailments. 

It could be concluded that oil severs 
a most important role in human diet. 
Oil supplies many nutrients like 
Fats soluble Vitamins, Antioxidants, 
Phenols, and Terpenoids etc.  These 
function as anti-cancer, anti-
infl ammatory, anti-allergic, and 
anti-obesity.

Source Properties Health Benefi ts 

Chia Seed MUFA & PUFA rich Reduce triglyceride & cholesterol, coronary heart disease, hypertension, 
infl ammatory disorders hepatoprotective effect, prevent obesity 

Flaxseed Rich in MUFA & PUFA Treats against ulcers, migraine headaches, attention defi cit/hyperactivity 
& eating disorders, preterm labor, emphysema, psoriasis, glaucoma, lyme 
disease, lupus 

Olive Antioxidant, squalene, 
oleic acid 

Protective against cancer (colon, breast, skin), coronary heart disease, and 
ageing by inhibiting oxidative stress 

Sunfl ower Phytosterols, Vit E, 
Antioxidants 

Give Relief from Athlete’s foot, Lower cholesterol, improve wound healing, 
anticancer agent 

Soybean   Rich in ß-sitosterol, 
PUFA, Vit K & E 

Reduce levels of LDL, healthy bone skin, effective for blood clotting & anti-
alzheimer 

Coconut Rich in PUFA, fat-
soluble Vitamins 

functions as anti-microbial, anti-carcinogenic, antioxidant, and anti-
infl ammatory 

Ground nut Rich in PUFA, 
Resveratol, Vit E 

Work as Antioxidant, anti-obesity, anti- Alzheimer, anti-cancer, lower blood 
pressure, it has laxative properties so prevent constipation. 

Saffl ower 
oil 

Rich in MUFA, PUFA, 
fat soluble vitamins 

It functions as anti-oxidant, anti-obesity, anti-cancer, anti-infl ammatory, 
anti-aging, control blood sugar level. Lower cholesterol.  

Rice bran Rich in Fat soluble 
Vitamins, antioxidants 

It helps in lowering cholesterol, improves immune system, helps in weight 
management, reduces risk of cancer and cardiovascular diseases, Manage 
premenopausal Symptoms 

Rapeseed/
Mustard 
seed 

Rich in PUFA, vitamin 
A, B & E 

Anti-aging, anti-cancer, anti-Allergic, lower cholesterol, prevent developing 
kidney stones, prevent gastrointestinal issues 

Table: 1 Major edible oil and their health benefi ts
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Plant protein is a growing 
market representing 16% of 
all new product launches in 

the sport nutrition category (Innova, 
2018) and the global plant-based 
protein market is estimated to have 
been valued at USD 18.5 billion in 2019 
and is likely to reach USD 40.6 billion 
by 2025, growing at a CAGR of 14%. [1] 
According to data from Mintel, the 
importance of fl avor is a key purchase 
driver – over 75% of consumers are 
infl uenced by fl avor choice when 
purchasing a sports nutrition product 
– so creating innovative fl avors for 
this market must remain a priority 
for any brand looking to thrive.

All types of proteins can have taste 
challenges, making fl avor and 
application expertise critical for 
success in the nutrition category. 
This is where Synergy’s expertise 

in fl avoring nutrition products 
comes to the fore, thanks to the 
shared knowledge with its parent 
company, whey protein expert, 
Carbery. Understanding and masking 
the potential volatile ‘off fl avors’ of 
different protein bases is vital to 
delivering a superior sports nutrition 
product that meets consumer 
expectations.

Emerging plant-based protein alter- 
natives for sports nutrition include 
hemp, pea, brown rice and pumpkin 
seed, all of which have their own fl avor 
profi le that can impact fi nal products. 
Synergy is involved in ongoing 
research to understand the off notes 
of plant- based proteins using a 
combination of gas chromatography-
mass spectrometry (GCMS), gas 
chromatography olfactometry (GC-
O) and sensory analysis. Using these 

methods, Synergy’s fl avor experts 
can identify the volatile compounds 
present, which helps to then pair the 
protein base with compatible fl avors 
that are suitable for sports nutrition 
products.

SENSORY AND ANALYTICAL 
RESEARCH 
Firstly, descriptive analysis is used, 
in which trained panellists agree 
fl avor descriptors and individually 
rate different protein bases using 
the descriptor scales to generate an 
average score for each product.

GC-MS methods are then used 
to separate and identify volatile 
compounds extracted from 
the protein base. The output (a 
chromatogram)  depicts  all  of 
the volatile compounds detected. 
GC-O involves a human assessor 
detecting aromas from the end 
of the GC column. As a sample is 
separated by GC, the assessor notes 
any odors they may perceive which 
are  mapped  on  an olfactogram. The 
olfactogram and chromatogram can 
then be overlaid and the descriptors 
compared to literature in order to 
identify the odorants in the sample.

Research scientists use all the 
data (sensory maps and overlaid 
olfactograms and chromatograms) to 
determine which compounds are key 
in characterising the off notes of the 
alternative proteins. The resulting 
data gives Synergy’s fl avor creation 
team a ‘fi ngerprint’ for the fl avor, 
helping them to identify aroma 
compounds which need masking.

By Chris Whiting*

Plant-based Proteins for 
Sports Nutrition
Using Flavor Pairing to Solve Taste Challenges
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FLAVOR TAILORING
When different foods share key 
aromas, they are more likely to work 
well together. Once the key odorants 
in a protein have been identifi ed, 
fl avor pairing combinations that 
contain some of the same odorants 
can be selected.

For example, pea protein has 
beany, vegetable fl avors, as well as 
savoury/ umami and cheesy fl avors. 
The hexanal in pea protein that 
contributes to the green, leafy fl avor 
lends itself well to being paired with 
the fl avors of butter, banana, coffee  
and nuts.  In  brown rice protein, the 
hexanoic acid, which contributes a 
‘cheesy’ note, means that it pairs well 
with strawberry, coconut and berries, 
as well as butter and coffee. Hence, 
the aroma compounds  present 
in each protein base pair with, or 
complement, different fl avors that 
share these compounds.

Once a fl avor profi le has been chosen 
using fl avor pairing, Synergy’s 
fl avorists work to tailor the profi le 
around the notes from the protein 
base. Certain notes, already present 
in the base, may need to be reduced 
or removed from the fl avor to 
rebalance the profi le of the fi nished 
product.

The fl avor profi le of plant-based 
proteins can vary considerably, as 
with any natural product, depending 
on growing conditions and storage. 
In plant-based blended products, 
the exact ratio of each protein 
can infl uence the fi nal fl avor of 
the product. When it comes to 
applying relevant fl avors to specifi c 
applications, Synergy’s fl avorists 
and applications team achieve the 
best solution by working directly 
with the specifi c base, to develop 
complementary fl avor profi les.

Final evaluation by a team of sensory 
panellists confi rms that the fl avor 
level is appropriate and not only 
meets but exceeds all expectations 
to deliver a consumer preferred 
product to market. This detailed 
research is enabling more plant-
based protein sources to enter the 
sports nutrition market in a variety 
of fl avors.

FLAVOR INNOVATION
While fl avor pairing allows 
an understanding of  suitable  
fl avor profi les for protein-based 
formulations, it doesn’t necessarily 
match market trends. Although 
some sports nutrition consumers are 
becoming increasingly adventurous 
in their tastes, the core fl avors of 

chocolate, vanilla and strawberry 
will remain fi rm favorites for others. 
These three mainstays account for 
around half (49.3%) of all high protein 
launches [Mintel GNPD].

The key emerging alternative 
proteins identifi ed by Synergy – 
hemp, pea, brown rice and pumpkin 
seed – do not naturally pair with 
chocolate, strawberry and vanilla, 
which is why many brands have 
struggled to make successful 
plant-based products using these 
core fl avors, particularly if they 
are  using the same fl avors as they 
use on other protein sources. The 
analytical data captured in the 
process outlined earlier has been 
used to redesign these core fl avor 
profi les and accentuate notes that 
complement non-dairy proteins. For 
example, data has shown that there 
are four common aromas between 
pea protein and strawberry fl avors: 
fl oral, fruity, green and ripe. This 
information can be used by a fl avorist 
to accurately create a strawberry 
fl avor that can be successfully 
paired with the plant protein base in 
question. Using its research, Synergy 
has also developed exciting new 
fl avors, which pair naturally with 
plant- based proteins, such as coffee 
caramel and banana spice.

FLAVORS OF THE FUTURE
With such high demand for 
innovation in sports nutrition 
products, it is important for fl avor 
companies to provide a range 
of options to excite the growing 
consumer demographic for sports 
nutrition products. Synergy has 
used trend data, including recent 
product launches, internet search 
trends and social media to identify 
trending fl avors in and around the 
Mediterranean, which could add 
appeal to many sports nutrition 
products over the coming years.[2]

With infl uences from Asia, Europe 
and Africa, the Mediterranean region 
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is a melting pot of cultures and, as 
such, there are a range of fl avor 
infl uences coming through. Some 
of the key trends identifi ed include 
baklava (a rich, sweet dessert 
pastry fi lled with chopped nuts and 
sweetened with honey), gianduja 
(made from a mixture of chocolate 
and hazelnuts), forest honey (one 
of the most unique honey varieties), 
and rum raisin, all of which lend 
themselves to the sports nutrition 

category.

Introducing new fl avors to plant-
based protein products continues 
to expand the choice on offer to 
consumers, particularly as the 
products within the sports nutrition 
category are increasing beyond 
powders, ready-to-drink products 
and bars.

LOOKING AHEAD
Truly understanding plant-
based protein profi les has driven 
Synergy’s knowledge of how best 
to fl avor them. As the market 
for plant-based proteins evolves, 
Synergy will continue to apply its 
knowledge and unique process to 
develop effective fl avor solutions 
for challenging plant-based protein 
bases. It’s predicted that the next 

* Chris Whiting is Category Manager at 
Synergy Flavors

wave of plant-proteins will include 
bases such as collagen, sunfl ower 
and quinoa, and Synergy’s tried and 
tested approach using in-house 
analytical and sensory techniques 
can now be applied to any protein 
challenge.

1. The Plant-based Protein Market: 

Opportunities & Challenges, Forecast to 2025 

https://www.prnewswire. com/news-releases/

the-plant-based-protein-market- opportunities-

-challenges-forecast-to-2025---the-need- for-

alternative-solutions-to-meet-increasing-

meat-demand- presents-an-immense-

opportunity-300976076.html

2. Synergy Flavors: Flavors of the 

future, Mediterranean edition report 

(2019) https://uk.synergytaste.com/ 

fl avorsofthefuture#Download
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Experimental Flavors Create New 
Opportunities in the Beverage Market

In many markets across the 
globe – particularly in developed 
westernized economies – the 

carbonate and juice categories 
are in a period of saturation and 
decline. This has primarily been 
driven by consumer concerns about 
the sugar content of beverages. 
In Q1 2019, FMCG Gurus surveyed 
25,000 consumers across twenty-
fi ve different countries. As part 
of this research, consumers were 
asked what they prioritize when 
it comes to purchasing beverages, 
based on nine different product 
attributes. The product attribute that 
is most important to consumers 
is taste (23%), followed by natural 
formulation (18%). In comparison, 
sugar content was the sixth most 
important product attribute (8%). This 
shows that irrespective of any health 
concerns that consumers may have 
they prioritize taste and enjoyment 
when it comes to beverages.

This is something that creates 
new opportunities in the soft 
drinks industry when it comes to 
experimental and exotic fl avors. 
Consumers are more demanding of 
the products that they purchase, even 
when it comes to low cost items, and 
want products that offer a genuine 
experience and push the boundaries 
of sensory appeal. Whilst consumers 
may enjoy traditional fl avors such 
as cola and orange, the familiarity 
of such fl avors is something that 
can lead to routine and inertia when 
it comes to beverage consumption 
occasions. Instead, brands should 
look to push the boundaries of 
experimentation in order to capture 

consumer attention. FMCG Gurus 
research for example shows that 
across the globe, 57% of consumers 
say that they like products with new 
and unusual fl avors. Meanwhile, 
a total of 42% deem themselves to 
be adventurous when it comes to 
food and drink choice, whilst 72% 
say that they have become more 
experimental with their choice of 
food and drink in the last fi ve years.

Experimentation when it comes 
to beverage fl avors is related to 
consumers wanting to demonstrate 
their attitude and outlook on life via 
the products that they purchase. 
Indeed, consumers deem themselves 

to be liberal, adventurous and 
sophisticated and want the beverages 
they purchase to refl ect this. This is 
something that will drive demand for 
exotic fruits and fl avors from around 
the world that can be used as a focal 
point for conversation and habits 
such as uploading pictures onto 
social media sites.

The more brands push the boundaries 
of experimentation with new fl avors, 
the greater the opportunity to target 
these adventurous consumers. 
Moreover, such experimental fl avors 
can also be a keyway of helping 
overcome concerns about sugar 
content in beverages.

The beverage market is currently under scrutiny because of the association with excessive sugar intake. At the same 
time, consumers can often feel over-familiar with traditional fl avors in the beverage sector, meaning that consumption 
occasions are not associated with excitement and sensory appeal. To counteract this, the beverage industry needs to 
look to push the boundaries of indulgence and experimentation via the introduction of new and exotic fl avors
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Make Every Batch Perfect
Eliminate Waste and Errors 
in Formulation

When working with sensitive ingredients 
and complex formulations, paper-based 
procedures can lead to ineffi ciencies, 
manual errors and costly rework. A new 
state-of-the-art recipe management 
software offers 100 percent process 
control over recipe weighing operations 
and ensures traceable and consistent 
product quality.

What is Form+?
Form+ is a recipe management software 
that guides operators through the recipe 
weighing process and reduces the risk 
of waste or wrong ingredient additions. 
The software is install on a robust 
terminal with a touchscreen, ensuring 
a paper-free weighing process for daily 
formulation work. Weigh-and-dispense 
operations are tailor to your processes to 
keep them safe, effi cient and compliant.

Eliminate waste
Small errors including losing one’s place 
during repetitive tasks in the formulation 
process can lead to waste or the loss of 
a full batch. Form+ allows the creation 
and control of recipes and workfl ows as 
defi ned by the formulation process. It 
provides tools to reduce the risk of bad 
batches and waste by offering:

•  Batch size correction in case of 
accidental operator over-pouring

•  Warnings against the selection of 
wrong or expired materials

Deliver repeatable consistency
Consumers expect consistently high 
product quality, but humans are variable 
by nature. Form+ guides operators 
through the recipe weighing process 

and supports the creation of workfl ows 
to ensure the recipe is performed as 
defi ned.

This includes:

•  Clear operator guidance directly on 
the touchscreen of the scale terminal

•  Horizontal, vertical or non-sequential 
working mode

Replace paper-based processes
Form+ eliminates paper-based working 
procedures, facilitates quality control and 
speeds up manual processes. All relevant 
process data is automatically stored and 
can easily be reviewed or printed with the 
built-in report function.

Compliance, traceability and complete 
batch documentation are ensured with:

•  Multiple reporting and labeling 
options for increased batch visibility

•  System integration options with ERP 
or MES systems

Ensure operator safety
Proper allergen material handling and 
declaration is required by global food 
standards and national legislations. 
Recipe-specifi c messaging in Form+ 

ensures operator confi rmation with 
requirements such as allergens, safety 
instructions or SOPs. This messaging 
includes:

•  Allergen warning icons for increased 
operator safety

•  Display of safety instructions on how 
to handle ingredients and processes

Visit our formulation page to see how the 
new formulation management software 
eliminates manual errors and waste.

www.mt.com/Formplus

About METTLER TOLEDO
METTLER TOLEDO is a leading global 
supplier of precision instruments and 
services. The Company is the world’s 
largest manufacturer and marketer 
of weighing instruments for use in 
laboratory, industrial and food retailing 
applications. METTLER TOLEDO also 
holds top-three market positions in 
several related analytical instruments 
and is a leading provider of automated 
chemistry systems used in drug and 
chemical compound discovery and 
development. In addition, the Company 
is the world’s largest manufacturer and 
marketer of metal detection and other 
end-of-line inspection systems used 
in production and packaging and holds 
a leading position in certain process 
analytics applications. Additional 
information about METTLER TOLEDO 
fi nd out at www.mt.com 

For more information, 
Call us Toll Free -1800 22 8884 / 1800 10 
28460 or Email: - sales.mtin@mt.com
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By Swati Solanki*

Food Colours 
and Their 
Applications 
in Food 
Preparation

INTRODUCTION
A Food Colour is a tint which gives 
colour when it is added to any 
foodstuff. These are not naturally 
present in food, but added artifi cially 
to make food more attractive. They 
can be added in various steps like 
during production, processing 
treatment and transport and storage 
of food. Food Colour can be used for 
commercial as well as for domestic 
purpose. Several peoples are using 
natural food colours for centuries 
but artifi cial food colours were 
invented in 1865 from coal tar. There 
are different types of food colours 
like dye, liquid gel dye, paste, natural 
food colourings and powdered dye. 
Some examples of food colouring 
are sunset yellow, allura red, brilliant 
blue and indigo caramine. These, 
some colours found naturally in our 
environment like carotenoids (red 
and orange), chlorophyll (green), 
anthocyanin (purple and blue), and 
turmeric (yellow). A number of 
industries are using artifi cial colours 
because of their long shelf life and 
their cost. 

The Prevention of Food adulteration 
Act (PFA) gives permission to 
various industries for using the food 
colours, but in limited quantity (100 

parts per million). It has been made 
mandatory that every industry 
should mention the usage of colours 
on their packaging.

SOME APPLICATIONS OF FOOD 
COLOURING 
•  Gives identity to foods.  
•  Preserves fl avors and vitamins 

which can be damage by light. 
•  Serves decorative purposes such 

as cake icing.
•  Neutralizes colour loss due to 

light, air, extremes of temperature, 
moisture, and storage conditions. 

•  Providing variety to wholesome 
and Nutritious food that meets 
consumer’s demand for  better 
taste

•  Used as food or drink additives to 
change colour

•  Improves the nutritional value of 
food.

Consuming too much food colours 
containing contaminants could 
pose a health risk. It may cause 
hypersensitivity in sensitive 
children. Some dyes may contain 
cancer causing agents like Red 40, 
Yellow 5 and Yellow 6.

As per Centre for science and 
environment (CSE), potassium 

bromate increases the strength of 
dough, while potassium iodate can 
be used as a fl our treatment agent. 
But, the government banned use of 
potassium bromate as a food additive 
following a CSE study that found its 
existence in bread is causing cancer. 
The Food Safety and Standard 
Authority of India (FSSAI), has 
banned potassium bromated because 
of its carcinogenic properties in food 
as fl avouring agent.

CONCLUSION
According to the latest studies it has 
been concluded that food colour will 
not cause cancer. But not everyone 
agrees with this conclusion.  Food 
colours safe in one country, are 
banned in another country for 
human consumption, making it 
extremely confusing to determine 
their food safety. Many Regulatory 
agencies, like the US Food and 
Drug Administration (FDA) and the 
European Food Safety Authority 
(EFSA), have proved that food 
colours do not pose any signifi cant 
health risks.

* The Author is Copy Editor in Food Marketing 
& Technology Magazine
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By Kishore Kumar*

Preservative Free Soup 
Market In India

SOUP MARKET IN INDIA 
The Indian soup market valued at 
around USD 310 million in 2020 is 
expected to grow at a CAGR of above 
5 per cent in the time frame 2020 to 
2025. India is positioned 16th in the 
global soup market, with average per 
capita consumption at about 0.09 
Kg volume of about 9.9 kilo tonnes 
in 2019 and expected to reach 11 kilo 
tonnes in 2020.  Tomato based soup 
is the most popular fl avour in India. 

Rasam and Sorbha are Indian style 
traditional soups often served with 
steamed rice, thus mistaken to be 
a gravy category packaged food. 
Different culinary cuisines have 
brought a variety of different fl avours 
to fi ne quality soups now available in 
the Indian market.   

Making simple clear soup is easy 
but a restaurant style consomme, 
bisque or a creamy soup requires 
time and master culinary skills. As 
the processed food industry gets 
developed, soups are no longer just 
an appetizer on the menu in hotels 
and food service stations. There is a 
wide range starting with simple clear 
soup, restaurant style soups, and the 
Pan-Asia ‘Raman’ – an East Asian 
noodle soup served with various 
toppings plays catch-up to current 
soup trends in India.  Bouillon and 
stock cubes are imported products 
and not of much interest to the 
Indian consumer.

With change in product positioning 
soups which were popular in winter 
are now seen as a healthy option in 
between meals.  Consumer behavior 

has shown a dynamic shift over the 
last 10 years.  Soup consumption has 
evolved over time as market shelves 
are stocked with convenient and 
easy options such as concentrated 
dehydrated soups and instant 
soup mix;  products have the right 
consistency and fl avour to mimic a 
variety of restaurant style soups and 
are trending in a premium range.

PRESERVATIVES IN SOUP 
Product listing of ingredients with 
too many preservatives creates 
a negative perception among 
consumers.  Consumers have 
increasing awareness and are 
looking for healthy eating lifestyle 
changes. Clean labels which 

mention simple ingredients, real 
vegetables, no added preservatives 
or preservative free are necessary 
for the growth and development of 
this segment. 

DRIVING FACTORS 
Urbanization, working parents, 
evening quick healthy snack, weight 
management, low calorie diet, 
healthy alternative for coffee and 
tea in workplace breaks shows a 
signifi cant demand for preservative 
free soup consumption. 

MARKET STRATEGIES
In recent times key manufacturers 
such as Unilever, Nestle, Ching’s 
Secret have launched number of 
products, adding growth to the 
market.  Knorr Soup introduced 
in 1996 with claims of no added 
preservatives and different SKU’s 
as its main strategy; is available 
in 20 tasty and exciting fl avours, 
with 100 per cent real vegetables, in 
single serve packs and  at affordable 
prices.  Nestle Maggie Cup-a-licious 
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soups in 6 unique fl avours is using 
convenient formats as its main 
business strategy. Marico offers 
diet management, healthy eating 
options and gourmet style products 
in convenient format to claim 
market share. Capital Food’s Indo-
Chinese style soups are emerging as 
a strong competitor with a pricing 
strategy of affordable yet slightly 
higher than rival products. Strong 
advertisement and promotional 
campaigns with regional celebrities 
drew positive response from 
consumers.  The popularity and 
acceptance of Chinese Indian fusion 
cuisine all over India has made a 
huge difference to their year-on-
year sales growth.  

POLICY ISSUES
FSSAI Draft on New Labeling 
and Displaying Regulations 2019.  
Foods containing high fat sugar 
salt (HFSS) content levels is 
mandatory to display red colour 
coding on label on front of packet 
for all packaged food products.  This 
regulation will have a great effect 
on dehydrated and instant soup 
products if not reformulated in line 
with government policy. Flavour 
enhancer used for salt reduction, 
natural spice and condiments 
along with acidity regulator acts 
as preservative alternatives, which 
need not be mentioned as ‘added 
preservatives’ on the product label;  
though the sodium content used in 
Indian soup products is higher than 
RDA guidelines.

PACKAGING TRENDS
Single serve packs, instant cup of 
soup. microwave packs and travel 
packs with reasonable prices and 
more convenience than large serving 
packs attract better sales; claims 
with visually clear graphics on the 
front of the package differentiates   
preservative free soup from other 
products building trust for this 
segment.  Online e-commerce 

platforms like Amazon on their 
website avail these fi lter options to 
promote the product.

PRICING 
Pricing is an important factor.  Single 
serve packs are sold for INR 10-12 
and single serve premium products 
are sold for INR 20-30. High protein 
meal soups prices range between 
INR 280-350 per 4 servings. Pricing 
can make a big difference in sales as 
the rounded off priced products win 
the race.

PROCESSING CHANGES 
Food processing companies have 
recently adopted high pressure 
processing (HPP) for the fi rst time 
on traditional food categories. Very 
soon this technology will be used 
for RTE soups giving positive impact 
on preserving shelf life with real 
taste and health benefi ts without 
additives.  However HPP is a costly 
process requiring high maintenance 
which is a drawback. 

COCOONING CONSUMER TREND 
Due to COVID 19 the work from 
home phenomenon has created 
a new cocooning consumer 
trend.  Soup is one category which 
received a positive impact at the 
end of February – demand for 
soup suddenly surged and may 
show a stable demand for months. 
Panic relating to the symptoms of 
common cold and COVID 19 caused 
consumers to eat soup, to get rid 
of common cold symptoms before 
consulting a doctor.  High demand 
for instant food categories offering 
quick and convenient formats will 
continue to increase in the current 
pandemic condition. 

PACKAGING FORMATS
Innovative packaging is happening 
to increase curiosity and build on 
consumer engagement – microwave 
packs, DIY kits inside packs, 
convenient RTE soup cups are the 

best examples.  Minimal processed 
simple ingredients, eco-friendly 
labels, and aseptic packaging with 
affordable price with see increasing 
demand giving sustainable growth 
to the segment.

FUTURE TRENDS 
The preservative free soup industry 
will undergo dramatic change in the 
near future with vast opportunity 
yet to be addressed in areas of 
health and convenience.  Other pan-
Asia fl avours such as Vietnamese, 
Indonesian. Thai and Japanese 
culinary soups have a chance to 
slowly penetrate the market. New 
fusion fl avours such as Ching’s 
Secret would do well as consumers 
are always interested in a new 
tasting experience.

CONCLUSION 
Soup manufacturers are targeting  
the vast population of milk tea 
drinkers to convert them into 
healthy soup consumers;  by 
drawing attention to the negativity 
of consuming sugary milk based 
hot beverages as compared to 
the health benefi ts of consuming 
soup. However the industry is still 
in infant stage and producers will 
continue innovations on functional 
ingredients and packaging formats. 
Reduced salt and low calorie healthy 
ingredients without comprising 
taste and fl avours will be the 
winning recipe for gaining market 
share pan India. 

* Author is a market research associate 
at Firstmr Business Analytics – a food, 
pharmaceutical and chemical ingredients 
business research consulting company. He 
can be reached at kishore@frstmr.com

Processing
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The scale of the global food 
waste problem is staggering. 
According to reports, 1.6 

billion tons of food are lost or wasted 
every year, equating to a total value 
of $1.2 trillion being wiped from 
the supply chain. With one-third of 
the total amount of food produced 
globally being misused, the industry 
needs to look towards innovation 
and digitalization to combat this 
ever- growing trend.

Through embracing technology 
and digitalizing the food supply 
chain, a move can be made towards 
reducing the amount of food waste 
and loss within the industry. Not 
only that, but it can also help 
ensure there’s enough resource 
to sustainably support the future 
global population.

With the UN’s Sustainable 
Development Goals setting a target of 
halving food loss and waste by 2030, 
Ian looked at how the digitalization 
of the supply chain could help 
decrease global food waste.

THE NEED FOR INNOVATION TO 
REDUCE WASTE
Although food waste is evident 
across the entire supply chain, the 
vast majority comes at the very 
beginning (during production) 
and at the very end (during 
consumption). The  former  of  these  
is more common within developing 
countries, where the infrastructure 
is of a poor standard and cannot 
handle the food thus creating waste, 
whilst the latter is more pronounced 

in developed countries with waste 
being caused by both retailers and 
consumers.

According to the Boston Consultancy 
Group (BCG), the amount of food 
waste created in the supply chain is 
set to rise 1.9 per cent from 2015 to 
2030.  You may think this is a small 
rise, but when put  into  perspective  
with  the  current 1.6 billion tons 
wasted every year, this fi gure will 
increase by 30.4 million tons.

To  combat  this  increase  in   waste, 
the   food   supply   chain   needs   to 
go under a digital transformation. 
From production and processing to 
the retailers themselves, systematic 
changes are required in food supply 
chain management to help everyone 
utilize this precious resource more 
effi ciently and cut back on the 
amount of waste we’re creating as a 
society.

UTILIZING IOT IN THE SUPPLY 
CHAIN 
Through having better levels of 
communication across the supply 
chain, the amount of food waste 
produced can be reduced. Each 
aspect of the supply chain must be 
in constant contact with one another 
to ensure our resources are managed 
effi ciently.

This is where the Internet of Things 
(IoT) can support and improve 
supply chain effi ciencies. Based 
on having interconnected and 
interrelated systems and processes, 
IoT allows each aspects of the food 
industry to have access to key data 
around the supply, production and 
management of produce, which can 
help reduce  the amount of waste 
created. Without the wider adoption 
of IoT in the food supply chain, the 
levels of food waste could increase 
by 50-90 per cent as a result of 
several combined factors, such as 
the increase in food demand due to 
the ever-growing population.

By allowing all stakeholders within 
the supply chain access to key data 
shared across integrated systems, 
processes can be optimized further 
along in the chain to maximize  how  
the  produce is handled. For example, 
a bad batch of apples with a high 
percentage of internal browning 
would require a specifi c equipment 
set up and would need to be fi ne-
tuned to ensure the maximum value 
can be extracted from the apples. It 
is believed having this connectivity 
could save the supply chain up to 
$60bn in waste.

Through having this pre-warning 
of  any information regarding a 

Processing

How Digitalization 
of the Supply Chain 
will Reduce Global 
Food Waste



23Food Marketing & Technology June 2020

www.fmtmagazine.in

batch of produce, farmers can 
not only optimize their yields by 
reducing the risk of waste, but the 
other stakeholders can also plan 
accordingly to try and prevent the 
cause of waste.

Having this ability to share data 
through IoT can also help reduce 
waste from a consumer standpoint. 
Retailers could use the real-time 
data in stores to showcase when the 
produce was harvested or picked 
and offer insights into the projected 
“sell by date”. This can educate 
consumers further on how long 
they have to eat the produce, thus 
helping reduce food waste through 
the implementation of technology.

USING INNOVATION TO IMPROVE 
CURRENT INFRASTRUCTURE
As well as utilizing IoT, the supply 
chain can also use digitalization to 
help improve the infrastructure it 
currently has in place.

Cold chain plays a huge role in 
the food industry creating waste, 
mainly due to poor infrastructure – 
in India, for example, $14bn is lost 
every year through poor cold chain 
facilities. However, implementing 
innovative and effi cient systems 
can go a long way in addressing the 
food waste issue – particularly in 
developing markets. By deploying 
more advanced cold chain solutions 
within the emerging markets, which 
share the data across the supply 
chain through IoT, it could prevent 
large-scale food loss and waste.

The conditions can also change in 
cold storage, and temperature affects 
many sorting technologies, so the 
ability to link cold  storage  sensors 
to packing equipment can enhance 
performance.

But this is nonexistent in many 
emerging markets, creating poor 
food storage and transportation 
conditions early in the value chain 

that lead to large-scale food loss. 
Deploying more-advanced supply 
chain solutions — including cold 
chain in developing markets — could 
reduce the problem by $150 billion 
annually.

Investing in effi cient sorting and 
grading systems is a key approach 
in helping the supply chain reduce 
the food waste created earlier in the 
supply chain.

Consumers & Processors want  to  
know everything about the produce. 
Everything from the weight and size 
through to the external properties 
and defects, and even the internal 
chemical composition to predict 
ripeness and longevity. But there are 
only two points when you can gather 
information on individual pieces of 
fruit: when it’s picked and when it 
is sorted. These are the critical data 
acquisition points.

KPIs need to be based around under- 
standing the types of defect types 
and classes/grades per batch, to 
help create a complete map and 
total view of the produce. This, in 
turn can help build up big data, 
meaning every batch gives you 
new insights and allows you build 
a bigger picture, creating the ability 
to make even more informed data-
driven decisions. Where appropriate, 
data can be shared and augmented 
to ‘context’, such as weather data or 
geo-tagging.

The fi nal step is to layer artifi cial 
intelligence to start to understand 
previously unseen patters and even 
more effi cient ways of working.

Although these KPIs tend not 
to be designed to help limit the 
amount of waste produce, utilizing 
sorting and grading technology 
can automatically support a 
waste sensitive environment by 
recovering any produce and reusing 
it for another purpose, such as cattle 

feed or pet food. This means that 
rather than creating food waste, 
an alternative, more suitable use is 
found. Lower quality fruits can be 
used for juices or pulped to become 
products such as guacamole or apple 
source, whilst starches can be used 
for medical purposes. All of these 
help us reduce waste and put the 
lower quality produce to better use.

Going digital to fi ght food waste 
With the ever-rising stats around 
food waste, now is the time for the 
industry to adopt a more digitalized 
approach across the supply chain. 
Implementing integrated and 
innovative systems will allow all key 
stakeholders, from fi eld to fork, to 
effi ciently manage food and reduce 
the risk of waste at loss.

Digitalization won’t  just  help  from  
a sustainability aspect, but also 
help businesses drive their own 
profi tability by improving processes 
and effi ciencies. It becomes the 
answer to the push-pull paradox for 
commercial benefi t and combating 
global food waste.

TOMRA is committed to creating 
sensor- based sorting and grading 
systems to help the supply chain 
win the battle against food waste. 
Through our systems, we aim to 
help food businesses maximize 
yields and ensure any produce can 
be recovered and reused, increase 
productivity with high capacity 
sorting and provide consistent high-
quality food assurance.

We also understood that we must  
take the next  steps.  TOMRA  
Insight is our answer to connect 
our sorting and grading systems, 
extract valuable information on 
the sorting performance and the 
produce, and make it transparent to 
the food businesses. Incorporating 
this further into a digitalized supply 
chain will help to close the link from 
farm to fork in the future.
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Extraction with Rotary Pressure 
Filters Brings Best Flavor

Extraction is fi rst  and  foremost  
about preserving the natural 
aromas and ingredients 

of plant products. Successful  
extraction  should  result in a fi nal 
extract that retains  both the taste 
and aroma of the original product 
– be it dry fruit, coffee beans or 
plant parts. Producers naturally also 
endeavor to maximize yield. Given 
these requirements, the challenge is 
to achieve the right balance between 
quality and quantity. This is related  
to temperature, water throughput, 
grinding  degree  and  processing  
time. For this process step, 
extraction columns are frequently 
used. The  solid is ground and fed 
into these tall vessels, and then hot 
water or steam is passed through 
them from the bottom to the top. The 
fl avoring is separated from the solid 
and drawn into the liquid. Next, it is 
concentrated and freeze-dried. As 
a result, a marketable extract of the 
base substance is obtained. When 
mixed with hot water, the preserved 

aromas and fl avors are released 
again.

TRADITIONAL EXTRACTION 
PROCESS SHOWS ROOM FOR 
IMPROVEMENT
The extraction columns traditionally 
used in this area do not allow for 
continuous extraction.   Each   of  
the extraction  columns  connected  
in series contain the product in a 
different state of “aging”. The fi rst 
extraction column  holds   material 
in its most diluted form. It  is  the 
fi rst to be fl ooded  with fresh steam 
or hot water. The resulting minor 
concentrate then moves on to the 
next extraction column with fresher 
material. The fi nal extraction column 
contains the new product, and the 
water running through it already 
contains a highly concentrated 
solution. This counterfl ow washing 
process needs to be interrupted at 
regular intervals when the various 
extraction columns are refi lled. 
From an engineering point of view, 
this requires the fl ow of water to be 
reversed from time to time, to ensure 
that the mostly consumed product 
remains at the beginning of  the 
array. The process thus maintains a 
maximum concentration difference. 
This is a complex process, 
consuming signifi cant time and 
resources. Furthermore, unsuitable 
particle sizes – which can occur 
due to variations in the natural raw 
material or due to imperfect grinding 
– cause  clogging of the extraction 
columns. Should this happen, the 
entire process comes to a standstill 

until the problem has been resolved.

BHS ROTARY PRESSURE FILTERS 
IMPROVE EFFICIENCY
In search of a solution, BHS-
Sonthofen took a close look at the 
production process together with a 
customer. After conducting many 
lab tests, it was found that rotary 
pressure fi lters can enhance the  
extraction  process in many ways. 
Not only do they provide the  basis  
for  implementing  a continuous 
process, but they also increase 
the extract yield and speed up the 
overall procedure. The reason is 
that the product can be fi ltered 
at much smaller particle sizes. 
Moreover, the increased surface 
area greatly reduces the diffusion 
path, thus cutting the time required 
for extraction to just a few minutes. 
In comparison, when utilizing 
extraction  columns, the product 
needed to be exposed to hot steam 
or water for several hours at much 
higher temperatures. The rotary 
pressure fi lter furthermore helps to 
gain a surplus yield of 3-5 percent 
from the same amount of raw 
materials. Further, shorter exposure 
times and lower temperatures  
help  to improve the quality of the 
fi nal product. The more delicate 
extraction process better preserves 
the natural fl avors and aromas – a 
difference highly appreciated by 
consumers. This example of BHS-
Sonthofen innovation illustrates 
how process optimizations can 
improve the fi nal product in addition 
to delivering cost benefi ts. Better 

Instant products provide consumers with natural fl avors in a concentrated, long-lasting format. The fi nal 
granulate is the result of a multi-stage procedure that starts with an extraction. Hot water or steam is 
used to leach aromas from a solid. Traditionally, this process step involves the use of extraction columns. 
BHS has optimized extraction processes at various customers by introducing rotary pressure fi lters. This 
increases the yield and improves the taste of the fi nal product. Owing to these properties, producers and 
end consumers both benefi t from the alternative process.

Typical rotary pressure fi lter of 

type RPF A09 with an active 

fi lter surface of 2.16 m² for use in 

pharmaceutical applications.



yet, both the manufacturer and end 
consumer profi t from this smart 
technology.

USED IN PRODUCTION AND 
RESEARCH ALIKE
The customer was highly pleased 
with the results of replacing the 
extraction columns with a rotary 
pressure fi lter: The long-term results 
were faster production, consistently 
higher yields, a signifi cantly more 
reliable, fault-proof manufacturing 
process and related availability. 
Interestingly, the reason for reaching 
out to BHS-Sonthofen in the fi rst 
place was not at all to replace their 
existing process. The company had 

and the properties attributed to 
them. However, the application 
range of the rotary pressure fi lter 
is not limited to the food industry. 
Any type of biological material can 
be subjected to extraction. With its 
high yield, superior product purity 
and mild process, this type of fi lter 
ideally meets the needs of many 
other industries, in particular those 
of pharmaceutical companies. “It 
makes great sense to look into how 
BHS-Sonthofen might  be able to 
optimize any existing extraction 
process,” confi rms Martin Schäfer, 
Head Process Designer at the 
Filtration Technology division. 
“Many customers are not even aware 
of the alternatives and the degree to 
which these technologies can boost 
process effi ciency. BHS-Sonthofen is 
more than happy to put its extensive 
expertise in the area of solid-liquid 
fi ltration to use to quickly identify 
suboptimal process steps and show 
customers how to tap into this 
potential.”

such as temperature, washing water, 
exposition time or grinding level, 
the rotary pressure fi lter has proven 
the perfect tool for the job. This 
convinced the customer to apply this 
technology on the production fl oor. 
At present, 15 rotary pressure fi lters 
optimize the extraction process 
across the globe, including sites in 
England, Germany, Russia, Japan, 
Switzerland and the Netherlands.

ROTARY PRESSURE FILTRATION – 
QUALITY AND VERSATILITY
BHS rotary pressure fi lters of 
type RPF contribute to a highly 
concentrated, high-quality extract. 
And these are the features that count 
when it comes to producing food 
and dietary supplements. Whatever 
the fl avor – ginkgo, hawthorn, 
St. John’s wort, coffee, tea or others 
– the consumer always expects 
a product whose fl avors were 
extracted in a mild, low-temperature 
process that preserves the natural 
fl avor and retains all key ingredients 
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Rotary pressure fi lter of type RPF 

X20 with TwinDrive and an active 

fi lter surface of 8.6 m².

been in search of a fi lter solution 
to remedy a side problem relating 
to the use of extraction columns 
– specifi cally, the contamination 
of the fi ltrate with solids. BHS-
Sonthofen identifi ed the root cause 
of the issue and worked out a process 
optimization in cooperation with the 
customer. What contributed to this 
successful collaboration were the 
series of thorough tests conducted at 
the BHS fi ltration lab and directly at 
the production site.  This  was taken 
a step further by also installing two 
pilot systems at the customer’s 
European research center. They are 
still in operation and help to devise 
product enhancements or are  used  
for consumer testing. With its ability 
to precisely control key parameters, 

Images of stages 1 through 4: The individual process stages performed in the rotary pressure fi lter of 

type RPF during continuous operation. Starting with (a) suspension feeding and fi ltration to (b) cake 

washing and (c) cake drying all the way to (d) discharging the cake.

Stage 1, ‘suspension feeding and fi ltration’

Stage 3, ‘cake drying’

Stage 2, ‘cake washing’

Stage 4, ‘cake discharge’
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Processing

Sensory Evaluation by Fuzzy 
Logic: Made easy!!

INTRODUCTION
Sensory evaluation in simple terms 
can be defi ned as a ‘Scientifi c 
discipline dealing with the 
sensorial perception of a food’. 
Sensory evaluation gives major 
insights in NPD and reformulation 
to get the best recipe or product. 
The most common practice of 
sensory evaluation is based on 
9-point Hedonic Scale. The major 
disadvantage is that in this method 
the importance of quality attributes 
is not taken into consideration and it 

is also found that a decision making 
is not essentially easy. That’s why 
Fuzzy logic approach comes to 
limelight. Because, through Fuzzy 
logic approach we can interpret the 
linguistic inputs from the evaluators 
and also it is a great tool for making 
vice decision.

Fuzzy logic is an algorithm that 
converts subjective data into 
objective data and then quantifi ed. 
In this method, the evaluator is 
asked to record their observation in 

the table of the linguistic variables 
as shown below see table 1, which 
demonstrates their perception 
about different quality attributes 
of the given sample and as well as 
evaluator’s perception on general 
attributes of the food product see 
table 2. Later the count is taken for 
each attribute with the linguistic 
variable. A linguistic variable means 
any word or sentence describing the 
sense or quality attributes by the 
evaluator.

Sensory scale is divided to represent 
the linguistic variable on linear 
scale. The linguistic variable is 
plotted on the scale in an interval 
of [0,100]. Membership function can 
be simply defi ned as the degree to 
which the inputs belong to a set. The 
linguistic variable in the triangular 
membership function is represented 
as a triplet (a,b,c). Here the term “a” 
represents the coordinate of the 
abscissa and the number “b” “c” of 
the triplet represents the distance 
to the left and right, respectively, of 
the fi rst number “a” (Fig.2). It is to be 
noted that, the value of the term in 
the triplets has to lie in the interval 
[0, 100] if not they are ignored, as they 
violate the triangular membership 
function. For example, take fair, then 
the triplet would be (25,25,25) and 
excellent would be (100,25,0) from 
Fig.1

GENERAL GUIDELINES TO 
PERFORM SENSORY EVALUATION 
THROUGH FUZZY LOGIC WITH 
EXAMPLE.
•  Brief the team about the product. 

Selected the best fi ve attributes 
related the product, which are true 

By G.Vigneshwaran, Muhammad Salman Chukkan, Nachal N*

Linguistic variables

Sensory quality 
attribute

Not 
satisfactory

Fair Medium Good Excellent

Color

Taste

Strength

Briskness

Linguistic variables

Sensory quality 
attribute of Tea 
in general

Not at 
important 

Somewhat 
important 

Important Highly 
important

Extremely important

Color

Taste

Strength

Briskness

Table 1: Sensory evaluation of Food sample

Table 2: Preference on the importance of quality attributes

Fig.1: Triangular membership function represented on a Sensory Scale
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Linguistic variables

Sensory quality 
attribute

Not 
satisfactory

Fair Medium Good Excellent

Color 0 0 2 5 3

Taste 1 5 3 1 0

Strength 0 2 2 5 1

Briskness 1 5 2 2 0

Linguistic variables

Sensory quality 
attribute of Tea 
in general

Not at 
important 

Somewhat 
important 

Important Highly 
important

Extremely important

Color 1 7 1 1 0

Taste 1 2 5 2 0

Strength 0 0 1 2 7

Briskness 1 1 6 2 0

representative of the product. Let’s assume we have 10 judges and the test 
is done for Tea.

•  Now get the sensory attributes recorded in a 9-Point hedonic scale.

•  Now, convert the values from 9-point hedonic scale into 5 point linguistic 
variable. For example, A rating of 1 and 2 in hedonic scale can be converted 
as Not satisfactory in 5 point linguistic scale. The rational to do so is entirely 
depended on the leader who leads the sensory evaluation. And add in the 
Table 1.

•  Now get the relative importance for the selected quality attributes from 
the judges. And in the table 2. A number in a junction of column and row 
is number of judges with same judgment. For example, there are 2 judges 
saying that color of the sample is medium. Table 1 is just for a sample 
likewise multiple tables shall be formed as required. Whereas Table 2 is just 
made once.

•  Now convert the linguistic variables of into triplets. As given here, not 
satisfactory would be (0,0,25), Fair (25,25,25) etc. This can be derived by 
looking into Fig.1.

•  Now, Obtain the triplet of each and every individual sample. The calculation 
is as follows. The same shall be done for all the attributes related to sample. 
The triplet related to Taste of sample would be addressed as ST. (Table 3). 
Same way, ST=(35.00 22.50 25.00), SS=(62.50 25.00 22.50), SB=(37.50, 22.50 
25.00).(SC, ST, SB, SS are termed as Sample attribute)

(0(0 0 0)+0(25 25 25)+2(50 25 25)+5(75 25 25)+3(100 25 0))/(2+5+3)
2+5+3

SC= =(77.50 25.00 17.50)

1(25 0 0)+7(25 25 25)+1(50 25 25)+1(75 25 25)+0(100 25 0)
10

QC=

=(30.00 22.50 25.00)

• Now, obtain the triplet of each and every Quality attributes. The calculation 
is as follows. The same shall be obtained for other attributes too. The triplet 
of Taste of quality attribute would be addressed as QT. Same way QT=(45.00 
22.50 25.00), QS=(90.00 25.00 7.50), QB=(47.50,22.50, 25.00). (QC, QT, QS, QB 

are termed as Quality attribute)

• Now the Relative Quality Attribute 
is found from Quality attribute. For 
this add all the fi rst number of the 
triplets of various quality attribute. 
Same way QTRelative=(0.21 0.11 
0.12), QSRelative=(0.42 0.12 0.04), 
QBRelative = (0.22 0.11 0.12)

Qsum= Sum of the fi rst number of 
triplet (QC, QT, QS, QB)

Qsum=(30+45+90+47.5) = 212.5

QCRelative = QC/Qsum = (0.14 0.11 
0.12)

•  Now fi nd the overall sensory score 
(SO) is found by the following 
equation. The triplet addition (Eqn 
2) and multiplication (Eqn 1) rules 
as given below. By using this rule 
the Overall sensory score is found.

(a b c) .(d e f) = (a × d a × e + d × b   a × 
f + d × c)  (Eqn 1)

(a b c) + (d e f) = (a+d b+e c+f)                        
(Eqn 2)

SO = SC*QCrel + ST*QTrel + SS*QSrel 
+ SB*QBrel

SO  = (52.70 47.98 43.15)

• Now estimation of membership 
function (F) of Standard Fuzzy. 
To obtain the sensory score with 
more impression, we convert the 
5-point sensory scale to 6-point 
sensory scale. In Fig.2. F1, F2, 
F3, F4, F5 and F6 represents the 
sensory scales which follows the 
triangular distribution pattern 
and membership function is 
applied. In fact, the maximum 
value of membership function 
is 1. The value of F1 through F6 is 
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represented by standard set of 10 
values.

F 1 = ( 1 , 0 . 5 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 ) F 2 = 
(0.5,1,1,0.5,0,0,0,0,0,0

F3 = (0,0,0.5,1,1,0.5,0,0,0,0)F4 = 
(0,0,0,0,0.5,1,1,0.5,0,0)

F5 = (0,0,0,0,0,0,0.5,1,1,0.5)F6 = 
(0,0,0,0,0,0,0,0,0.5,1)

These are the standard 
set of values

Fig.2. Standard Fuzzy Scale

• Now, Overall membership function 
of sample on standard scale is 
computed. The membership 
function of sample (Bx) on standard 
fuzzy scale (6-Point scale). The 
membership function of sample 
is required to calculate similarity 
value (Sm). The estimation is done 
by the conditions given below:

 Triplets associated with SO of 
the sample and any value ‘x’ in 
abscissa of standard fuzzy scale, 
valueof membership function 
Bx¬can be expressed as:

Bx = 0 for x< (a-b) or x > (a+c)

Bx at x = 0, 10, 20, 30, 40, 50, 60, 
70, 80, 90, and 100 can be found 
out from Eq. 3. This membership 
function value of sample (Bx) on 
standard fuzzy scale will be given 
a set of ten numbers which are 
“(maximum value of Bx at 0<x<10), 
(maximum value of Bx at 10<x<20), 
(maximum value of Bx at 20<x<30), 
(maximum value of Bx at 30<x< 
40), (maximum value of Bx at 40 < 
x < 50), (maximum value of Bx at 
50<x<60), (maximum value of Bx at 
60<x<70), (maximum value of Bx at 
70<x<80), (maximum value of Bx 

at 80<x<90),(maximum 
value of Bx at 90<x<100).”

Here, membership 
function for the example 
we looked is given below:

B1= [0.11, 0.31, 0.52, 0.73, 
0.94, 0.94, 0.83, 0.50, 0.36, 

0.13]

• Now, Similarity value (Sm) is 
computed and ranked based on 
the values. The similarity value is 
found by membership function of 
sample and membership function 
of standard fuzzy, i.e. Bx and F 
respectively. Equation 4 is used to 
fi nd the Sm.

For each sample and its triplets, the 
value of membership function 

 Where, BX’,F’ is the transpose of 
matrix BX,F and the values F × Bx’ 
and similar terms were multiplied 
by the matrix multiplication.

F1,….,F6 is the triangle 
which represents the 
linguistic variables in 
Standard Fuzzy scale.

 Here, in the similarity value of a 
sample we identify the how the 
sample is rated by looking which is 

the largest value in the matrix. In 
the example, 0.662 which means it 
is F4. I.e. the sample is good. 

• Now, Quality is to be ranked. This is 
also done by the similarity values. 
In the same manner we done the 
above. i) That is the triplet of the 
sample attributes are taken (i.e. SC, 
ST, SS, SB). ii)Then the Membership 
function of fuzzy scale is found (F). 
iii) Then the membership function 
of sample is found as explained 
above (Bx¬). iv) Then the similarity 
value is found as explained above.

This exercise is basically done 
to understand which sensory 
parameter is the most important. 
And this insight can be then used 
to make wonderful New Products. 
Which can be quite successful.

In the example we were discussing,

Thus, it is found that Colour is the 
most important quality attribute. 
Which is followed by the Taste of the 
Tea and then Strength and Briskness.

(Note: Here, we only took one sample 
in order to simplify the explanation. 
Typically, there would be multiple 
samples. The method seems to 
diffi cult but if it is worked out once 
it would be easy. It is recommended 
to do all sort of calculation in excel 
to save time.)

Processing
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CONCLUSION:
Fuzzy logic based sensory evaluation 
can be a great tool for decision 
making. This method removes the 
vagueness of the traditional sensory 
evaluation. Also, by implementing 
we get a great insight about the 
important quality attributes which 
can be very helpful in the NPD 
process.

Flowchart: A fl owchart is given 
below to summarise the process.

Fig.3. The fl owchart to summarise the sensory evaluation 
through Fuzzy Logic

* Authors are M.Tech Second Years from 
Institute of Chemical Technology(ITC), 
Mumbai.  
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Interview

How has your transition been from steel to glass 
and the polymer business?

HSIL’s glass & polymer business provides an excellent 
platform for professionals. The whole organisation is 
running with a vibrant energy to experiment, innovate 
and grow. Since glass is a sunrise industry in India, 
opportunities will open up multi-fold. What attracted me 
to join, was the fact that here was a company steeped 
in strong value systems of employee empowerment, 
sound ethics and good teamwork. These value systems 
were laid on a fi rm foundation of faith, commitment and 
confi dence, reposed by all relevant stakeholders, be it the 
promoters, customers, shareholders or employees.

A fantastic team that drives the business with a high 
level of professionalism is a stimulating and humbling 
experience. I decided to take its performance to the next 
level

Please talkabout the journey so far. Could you also 
touch upon the achievements of AGI Glaspac in 
recent years?

Associated Glass Industries Ltd., (AGI) was established 
in the year 1972 with a capacity of 80 tonnes/day(TPD). 
In 1981, HSIL Ltd. acquired AGI, renamed AGI to “AGI 
glaspac” and upgraded the furnace capacity to 180 
TPD. In 1996, AGI achieved its fi rst ISO 9000 certifi cate. 
In 2000, the fi rst new furnace (F-2) was added, which 
increased the capacity to 450 TPD. In 2004, the second 
new furnace (F-3) was added to raise the capacity to 
600 TPD. In 2009, a new greenfi eld plant was started at 
Bhongir with the third new furnace (F-4) of capacity 500 
TPD, which raised the capacity to 1100 TPD. In 2011, we 
exported our fi rst consignment. In 2012, the fourth new 
furnace (F-5) was added, which increased the capacity 
from 1100 TPD to 1600TPD with a colouring forehearth. 
It is also the largest container glass manufacturing 

AGI glaspac
Food Marketing and Technology Magazine, India had an interaction with Mr. Rajesh Khosla, CEO, AGI glaspac 
better known as AGI. AGI glaspac (or AGI) established in the year 1972, are involved in the manufacturing 
of high-quality glass containers to meet the demanding quality standards for the packaging needs of  
Food, Soft Drinks, Spirits, Beer, Wine, and other industries. In this interview he discusses about the journey 
of AGI glaspac, their products, innovations and their clients in Food and Beverage Industry. 
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facility at a single location in Asia. 
In 2016, electrostatic precipitators 
were installed to reduce SOx, NOx 
and CO2. In 2017, we introduced 
TPM, LEAN and Six Sigma. In 2019, 
AGI glaspac invested in natural gas 
to curb carbon emissions. We also 
installed machinery like end-of-
the-line packaging for robotic case 
packers, case palletisers, cullet 
washing systems, automated dry 
optical sorting systems, etc.

Could you elaborate onyour 
products and their applications 
in brief for F&B Business?

The glass industry in India is quite 
old and well established. It remained 
largely a cottage industry for a 
very long time. In recent years, the 
industry has transformed from 
using rudimentary mouth-blown 
and hand-working processes, to 
adopting modern processes and 
automation in a big way. However, 
Indian per capita consumption for 
glass packaging (1.8kg) is much 
lower compared to other nations. 
The following graph shows it:

meet the rising demand, and there 
is no shortage of glass. Narrow neck 
press and blow (NNPB) process 
can produce the best glass bottles, 
and the current trend is towards 
tempering, using appealing colours 
and other value additions that will 
overcome the shortages and create a 
good supply chain to the consumer. 
The industry is experiencing a 
surge in demand, owing largely 
to the growing purchasing power, 
urbanisation, modern retail and 
increasing awareness about health 
and hygiene among consumers.

There will not be much cost involved 
as most of the FMCG products until 
2011 used glass, and, hence, switching 
back to glass is not a challenge. 

increasing substantially, and even end 
consumers have started indicating 
a preference for glass. An increase 
in the price of the glass bottles may 
happen only with the increase in raw 
material costs. One of the initiatives 
is Greendrop Glassware, which deals 
with B2C and retail e-commerce 
segments. It is also crucial to note 
that all these estimates were made 
before the COVID-19 pandemic. It is a 
possibility that the current pandemic 
might bring unforeseen changes to 
these reports.

What are the technologies used 
by your company, and how are 
they different from others to 
give a competitive edge to your 
clients?

The demand for glass packaging is 
expected to grow exponentially by 
next year. AGI Glaspac has already 
installed the additional capacity to 

Already, stability data is available 
with all the FMCG companies. With 
plastic phasing out in the next year, 
the demand for glass bottles is 

AGI glaspac uses the latest 
technologies to integrate its R&D, 
production, etc. We have adopted 
Windchill, which is a product 

AGI GLASPAC IS ACTIVELY EXPLORING PARTNERSHIPS 
WITH INDUSTRY AND ACADEMIA TO BRING 

INNOVATIVE SOLUTIONS FOR WHICH WE HAVE BEEN 
WORKING WITH IITS AND OTHER NATIONAL-LEVEL 

INSTITUTES. WE ALSO HAVE COLLABORATIONS WITH 
MAJOR GLASS EQUIPMENT SUPPLIERS AND SERVICE 

PROVIDERS ACROSS THE GLOBE

Fig: Indian per capita consumption for Glass packaging when compared to other nations

Source: CARE RATINGS
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life-cycle management tool that 
integrates all the stakeholders 
of the operations right from new 
product development to bottle 
packaging.  The SAP system is in 
use to track everyday operations 
metrics and quality parameters. 
The business excellence team is 
equipped with all the tools required 
for effective statistical analysis and 
the development of new methods 
for sustaining the improvements.
AGI Glaspac is actively exploring 
partnerships with industry and 
academia to bring innovative 
solutions for which we have 
been working with IITs and other 
national-level institutes. We also 
have collaborations with major glass 
equipment suppliers and service 
providers across the globe to bring 
new technologies and improve 
operations.

What are your plans for the next 
fi ve years for both domestic and 
international markets? What is 
your post-COVID-19 strategy?

The coronavirus crisis has already 
led to some of the sharpest declines 
in recent times in demand for certain 
types of packaging. These include 
fl exible fi lms in the snacks industry, 
glass and metal in the alcohol 
industry while accelerating growth 
for others—such as packaging for 
e-commerce shipments like fl exible, 
rigid plastics and corrugated grocery 
packaging that are emerging as 
lifelines in this new world. Yes, 
there will be a downfall as many 
packaging companies that are not 
able to increase their production 
as per the high demand will not 
be able to sustain in the market 
after the pandemic is over. Most 
of the organisations that relied 
on those packaging fi rms have 
already shifted to new companies 
to fulfi ll the demand in the market.  
AGI has short-, medium- and long-

term goals. In the short-term, we 
are trying to implement all the 
best practices in manufacturing, 
introduce the management tools 
of operations and collaborate with 
world-class glass industries for 
tech transfer. Digitalisation and 
automation are being introduced 
to improve business effi ciency. 
For the medium-term, we want to 
introduce a series of value-added 
services, so that we can serve our 
present and future customers. In the 
long term, AGI must be recognised 
as a world-class manufacturer with 
a presence in India and abroad. 
Our customer base comprises a 
host of multinational and Indian 
companies catering to various 

business segments. The domestic 
market is our fi rst priority, and AGI 
glaspac has a clear policy that we 
would not like to export at the cost 
of domestic demand. The additional 
capacity is utilised for exports to 
regions like North America, Europe, 
Africa, Canada, as well as the APAC 
regions.

What are the precautionary 
measures followed by the 
Glass Manufacturing sector to 
ensure safety during COVID-19 
pandemic?

Interview

INDIA’S DREAM AND 
GLOBAL VISION ARE 
TO REPLACE PLASTIC 

WITH GREEN AND 
ENVIRONMENTALLY 

FRIENDLY PRODUCT GLASS. 
SINCE PLASTIC IS LIGHTER 

IN WEIGHT AND EASIER 
TO USE, GLASS USES NEW 

TECHNOLOGY IN GLASS 
MANUFACTURING TO MATCH 
THE CHARACTERISTICS OF 

PLASTICS.

We have driven various awareness 
programmes through banners, 
leafl ets, workshops, etc. to highlight 
safety as the utmost priority for the 
workers. The company has also 
initiated temperature checks and 
sanitisation at entry and punching 
areas. Hot water dispensaries have 
been implemented in various areas. 
The employees are only following 
virtual interactions for customer and 
internal meetings. All the outgoing 
and incoming transportation is being 
carefully monitored to avoid any 
spread of the virus. We have given 
truck drivers proper awareness and 
information on the outbreak of the 
virus. Truck drivers are not allowed 
to enter without washing their 
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hands. Hand sanitisers have been 
made available for the truck drivers 
and cleaners. We have also installed 
disinfection tunnels in all our plants 
to keep our employees and labourers 
safe. These tunnels are sprayed 
with a mist of sodium hypochlorite 
solution; chlorine compound is 
often used as a disinfectant agent 
as you pass through them. With 
truck sanitisation, our fi ght against 
COVID-19 has been strengthened.

What are the innovations in the 
glass packaging solutions by 
AGI?

AGI has recently provided the 
following packaging solutions:

•  Offering a new tempering 
method for strengthening glass 
containers

•  Creating a lightweight container 
in different geometric shapes

•  Using newer technologies like 
single-stage forming to produce 
thinner but stronger glass 
containers 

•  Developing a coating on the 
surface of the glass to avoid 
strength loss

•  Creating heat-resistant pyrex 
glass

•  Creating internal embossing 
glass bottles

Apart from that, in 2019, we 
invested in natural gas to curb 
carbon emission. We also installed 
machinery like end-of-the-line 
packaging for robotic case packers, 
case palletisers, cullet washing 
systems, automated dry optical 
sorting systems, etc.

What are are the prospects of 
the glass industry with plastic 
phasing out by 2020?

According to various studies, plastic 
will be phased out by next year. 

India’s dream and global vision 
are to replace plastic with green 
and environmentally friendly 
product glass. Since plastic is 
lighter in weight and easier to 
use, glass uses new technology 
in glass manufacturing to match 
the characteristics of plastics. As 
pharma bottles are non-returnable, 
they are produced at the lowest 
possible weights and with a 
uniform thickness, which will be an 
added advantage for logistics. With 
the help of advanced ‘blow-blow’ 
and NNPB technologies, bottles are 
produced with airtight packaging 
and delivered to the customers. 
Hence, AGI is gearing up for the 
phasing-out stage through its 
innovative packaging solutions. 

What are the changes that 
AGI has made to adhere to the 
government regulations in a 
fi ght against the current world 
crisis?

Due to the ongoing pandemic, AGI 
has implemented a few changes to 
adhere to government regulations, 
involving the following aspects: 
input material; workforce; and 
outward transportation. Soda Ash, 
a primary raw material, has been 
stocked for up to a few months to 
cater to the demand. AGI has its 
sand manufacturing plant, but due 
to the lockdown, it will run partially. 
Doing so has reduced the frequent 
movement of these goods in and 
out of the factories. Machinery parts 
and cartons used for packaging have 
been stopped or delayed. We are 
looking at alternative options from 
local vendors. Almost 60 per cent 
of our employees are now working 
from home in the Hyderabad and 
Bhongir plants with the rotational 
shifts(alternate days) in our 
important departments like Plant 
Engineering, Production, Warehouse, 
Quality and  a 100 per cent work-

from-home situation across all our 
other sales offi ces.   

Could you please shed some 
light on your clients from the 
F&B industry?

AGI Glaspac is a preferred glass 
supplier for many giants in the 
Food & Beverage industry such 
as Parle Agro, Coca Cola, Pepsico 
India, Nestle, among others. We are 
the innovation partners, and we 
develop new products in as quickly 
as two weeks while respecting 
the clients’ confi dentiality. AGI 
Glaspac has installed state-of-the-
art technologies in the areas of 
bottle forming and quality control, 
which ensures that the bottles 
we deliver are of top quality. Our 
human resources are continuously 
trained in the latest technologies 
and problem-solving techniques to 
deliver the right products. 

Which are the national and 
international exhibitions and 
conferences in which you have 
participated?

In FY 19-20, we have participated in

• FIEO’s India Pavilion at Malaysia 
International Food and Beverage 
Trade Show, June 26-28, 2019

• Glasspex 2019, 10-12 Oct 2019, 
Mumbai

• Pharmac 2019, 7-9 November 
2019, Ahmedabad

• Chemtech, 4-6 Dec, 2019, 
Hyderabad

• IIP National Conference on 
“Recycling & Sustainability of 
Packaging Materials - Facts, 
Myths & Way Forward” 10th Jan 
2020, Hyderabad

• IIP National Conference on 
Packaging for a Better Life, 27-28 
Feb 2020, New Delhi



34Food Marketing & Technology June 2020

Interview

“Simply Fresh”

Please talk about “Simply 
Fresh” and share the remarkable 
achievements in recent years?

Simply Fresh Private Limited was 
founded in 2010 by two Indian 
software engineers, based in 
Australia, Sachin Darbarwar (CEO) 
and Shweta Darbarwar (CMO) who 
were studying modern Agri tech, i.e. 
plant-profi ling  and R&D.

With  a strong understanding of  
technical processes associated with 
farming techniques, the duo shifted 
back to their hometown Hyderabad, 
where they started latest farming 
techniques that are inspired by the 
Australian and New Zealand farm 
practices. 

It all started in 2013 at Shamirpet in 
a 9-acre farm that catered to Retail 
and HoReCa segments in local 
markets.

In 2014, Simply Fresh commenced 
its export operations. It is then that 
the team realized the demand for 

based on European standards using 
precision farming techniques. The 
farm uses AI technology in farming 
for growing, nourishing, picking and 
processing; along with sustainable 
practices that do not exhaust natural 
resources. Simply Fresh Farms 
produces a full line of Medicinal 
plants and fresh produce year-
round at our greenhouses located 
in Hyderabad; which are  grower-
owned and processed adhering to 
industry leading food safety and 
quality standards.

Our farm is digitally controlled by 
an AI Platform called Farm in A 
Box (FiAB), which determines and 
detects climate conditions and 
requirements for the plants and 
alters the environment to suit their 
needs.

Sachin spent three years learning 
the process in Australia and later 
developing the technique

To make sure that their customers 
have confi dence in their produce, 

fresh products and the need for safe 
and traceable agricultural produce.

In 2018, the company raised close 
to USD 30 million through private 
equity investors. r, Simply Fresh 
then expanded its farming with 
a 150-acre facility in Arjunpatla, 
Siddipet. Simply Fresh was started 
with the aim of making available 
nutritious food free of chemicals and 
pesticides. Using soil-less farming 
technology, the farm presents 
inventory readiness, consistent 
quality and freshness of produce.

With the motto ‘Affordable Food 
Safety’, Simply Fresh’s mission is 
to bring fresh, clean, traceable and 
technologically assisted produce 
through sustainable farming, 
adhering to the best standards of 
food safety.

What are the technologies used 
by your fi rm and how are they 
different from others? 

We use global technology in farming 

Sachin Darbarwar, CEO 
Simply Fresh interacted 
with Swati Solanki 
from Food Marketing & 
Technology Magazine, 
India.  Simply Fresh Pvt 
Ltd  has a fi rm located in 
Hyderabad that produces 
different food and medicinal 
plants by using latest 
technology.  He enumerated 
about their achievements, 
latest technologies and 
their future plans.
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each package has a QR code. When 
scanned, this code will showcase 
the whole history of the product 
including when the seed was 
sown, who harvested it, how many 
days it was in the system, and 
so on. Their Good Manufacturing 
Practices (GMP) ensure trust and  
transparency to consumers with 
the unique QR code printed on each 
product package. Simply Fresh also 
sources the highest quality Non-
GMO seeds from across the globe; 
which are nurtured and harvested 
using precision farming techniques.

What are the issues and 
challenges that you are facing 
nowadays?

The biggest issue we are facing right 
now is making sure our farms are 
operating at optimum capacity, and 
we meet the demands of the orders 
we are receiving from our retail, cor-
porate and HoReCa clients. We are 
working closely with our clients, ven-
dors and logistic partners for smooth 
operation. We have taken necessary 
steps for our staff at farm. We have 
sanitized their living quarters, and 
are providing them basic essential 
food requirement on a daily basis. 
Also, making sure they are maintain-
ing hygiene. We have arranged for 
doctors to visit our farm every alter-
nate day to brief our staff and check  
any symptoms of health issues.

What are the future plans of 
your Company? What are the 
steps that you are taking to 
achieve this?

With our new 150-acre farm ready 
near Siddipet, Hyderabad we intend 
to spread our reach to more retail, 
corporate and HoReCa clients in 
various cities in India. 

We also grow a variety of 
Nutraceutical plants. We plan to 
expand more in the Nutraceutical 
segment and focus on exports as 
there is a huge demand around the 
globe for safe and traceable produce. 

How was the growth of your 
Company in last few years?

In 2018, Simply Fresh raised close 
to USD 30 million through private 
equity investors.

Soon after, Simply Fresh expanded 
its farming with a 150-acre facility 
in Arjunpatla, Siddipet. With this 
facility, we are the largest hydroponic 
farming company in India today. 

In the last couple of years, we have 
expanded our supply to various 
cities such as Hyderabad, Bangalore, 
Mumbai, Pune, Delhi and Chennai. 

We have developed and maintained 
a strong retail presence in Mumbai, 
Bangalore and Hyderabad. We also 
supply many corporations and 
HoReCa clients in various cities in 
India. 

In which national and 
international events do you 
participate?

We recently participated in “Aahar 

Expo” in Delhi – which is one the 
largest food expo event in India. We 
received a lot of leads and many 
new probable clients showed their 
interest in our produce. 

We also attended the “Gulf Food 
Festival” organized in Dubai and the 
“Fruits Logistica” Expo held in Berlin. 
These helped us spread our network 
and understand the requirements 
from various countries. 

Do you export your products 
in abroad? If yes which are the 
countries?

We do export our products to other 
countries and have exported our 
fresh produce and nutraceuticals 
produce to Gulf Countries, Maldives, 
Mauritius and USA. 

With a huge demand for safe and 
traceable Nutraceutical products 
globally, we will be exporting to 
various European countries and USA 
in future.

Tell us about the plans to 
broaden and maximize your 
geographical reach?

With our new farm, our production 
will increase ten folds. We will be 
coming up with new varieties and 
range in the market. Our focus will 
be on safe, traceable and continuous 
supply of fresh and nutraceutical 
produce. 

In the coming days you will see us 
growing very aggressively in retail 
corporations and HoReCa markets. 
We are closely working with new 
clients, vendors and logistics 
partners and will be spreading our 
wings in other cities in India and 
as well as exports to various other 
countries.

WE ALSO GROW A VARIETY OF NUTRACEUTICAL 
PLANTS. WE PLAN TO EXPAND MORE IN THE 
NUTRACEUTICAL SEGMENT AND FOCUS ON 

EXPORTS AS THERE IS A HUGE DEMAND AROUND 
THE GLOBE FOR SAFE AND TRACEABLE PRODUCE
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Confectionery and Baked 
Goods Packaging
SWEET TEMPTATION
The confectionery and baked goods 
segment is an excellent example 
of the important impact packaging 
can have on consumer decisions at 
the point of sale (POS). Almost no 
other industry benefi ts as strongly 
from seasonal trade, which depends 
considerably on packaging. And 
there are many occasions that 
call for colorful special editions: 
Mother’s Day, Valentine’s Day, 
Easter, Thanksgiving, Christmas 
and Halloween. From year to year, 
trademark owners and packaging 
manufacturers outdo one another 
with new ideas for products, fl avors 
and designs, all in accordance with 
customer demands. Because variety, 
after all, is what consumers desire 
above all else. Launching new and 
innovative products is one of the key 
success factors in the industry.

NEW VARIETIES ARE KEY TO 
SUCCESS
German chocolate manufacturer 
RITTER SPORT has recognized 
this. “Chocolate consumers are a 
lot like wine drinkers. Their tastes 
mature over the course of their lives. 
Accordingly, we have to ensure that 

our product remains captivating and 
offer consumers a wide variety of 
fl avors. After all, our colorful variety 
is our brand essence” summarizes 
RITTER SPORT Managing Director 
and Supply Chain Manager Asmus 
Wolff.

Food pairing is a new trend in 
the confectionery industry and 
means the combination of different 
ingredients, for example chocolate 
with matcha and cranberry, 
which are supposed to create a 
multisensory taste experience when 
consumed. Variations in textures 
and inclusions in confectionery 
and baked goods as well as various 
packaging types and sizes have led 
to a larger product variety in our 
supermarkets as well as signifi cantly 
more complex production processes. 
As a result, manufacturers of 
confectionery and baked goods and 
packaging experts have to be able to 
anticipate consumer demands and 
include these in production planning 
and delivery.

RESPONSIVE AND ADAPTABLE
Doing so requires state-of-the-
art technologies and equipment 
that meet the demands of smart 
manufacturing. At the upcoming 
interpack, which takes place in 
Düsseldorf from May 7 to 13, 2020, 
more than 1,000 exhibitors will 
showcase the new innovations 
that the industry has developed 
for this exact purpose. In our new 
Hall 1, located directly next to the 
new southern entrance of Messe 
Düsseldorf, as well as in Halls 3 and 
4, visitors can discover solutions 
and offers from the portfolio of the 
confectionery and baked goods 

sector and fi nd out more about the 
latest industry trends.

As product variety increases, life-
cycles of products shorten and batch 
sizes decrease. As a result, machines 
and plants have to be responsive 
and fl exible. Short changeover times 
are in high demand, as are easy 
conversions of products, quantities 
and formats as well as modular 
concepts with the aid of which 
production and packaging lines 
can be combined and expanded as 
necessary.

IMPROVING PLANT EFFICIENCY
Theegarten-Pactec, specialist for 
packaging machines, will present 
an entirely new development at 
interpack 2020. “This new packaging 
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With a steady fl ow of new fl avor combinations, 

RITTER SPORT brings its colorful variety to 

chocolate selections in stores.

Cutting-edge software developments are to 

make packaging machines in the confectionery 

and baked goods sector even more effi  cient 

and ensure that they can be operated more 

intuitively.
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machine combines ten different 
types of packaging in one product 
and will set a new benchmark in 
the fi eld of primary packaging,” 
announces Steffen Hamelmann, 
Marketing and PR Manager at 
Theegarten-Pactec. “It is easy to 
change the specifi c modules for 
each packaging type, allowing 
the machine to quickly switch 
between different folding types. 
The newly developed machine also 
considerably increases maximum 
output: from around 1,200 packed 
products per minute to 1,800 products 
per minute – always depending on 
the size of the product and the type 
of packaging.”

At interpack 2020, the world leader in 
the primary packaging segment for 
small-sized confectionery products 
will break new ground and present a 
secondary packaging solution. In the 
past, the high performance of these 
machines often led to problems 
at the interface to downstream 
packaging. The new plant has been 
designed specifi cally to connect 
directly to primary packaging 
systems by Theegarten-Pactec 
and is thus expected to lead to an 
increase in effi ciency in the entire 
system of primary and secondary 
packaging.

Ralf Schäffer, Head of Distribution 
and Member of the Management 
Board at Sollich KG, a manufacturer 
of specialized machines for the 
confectionery industry, is well aware 
of the challenges that arise from the 
consumer demand for more variety 
in production. “The large variety of 
confectionery products means that it 
is virtually impossible for machines 
to ensure serial production. With 
increasing automation and fast-
paced changes, the challenge lies 
in remaining fl exible,” explains Ralf 
Schäffer. Familyrun business Sollich 
takes customer demands as well 
as specifi c product requirements 

into account; these can even result 
in completely new designs. At the 
same time, the company has to bear 
short lead times in mind.

THE MARKET FOR 
CONFECTIONERY MACHINES
The confectionery machine 
segment is characterized by high 
specialization and considerable 
process-related know-how. Strong 
fl uctuations in international 
business are quite common in this 
sector, as it strongly depends on 
large-scale projects. In 2018, the total 
volume of confectionery machines 
in international trade amounted 
to 972 million euros, according to 
VDMA statements. German plant 
manufacturers hold a leading 
position in the export business with 
a market share of 35 percent. This 
is followed by the Netherlands in 
second place, with a market share 
of 16 percent, and Italy in third place, 
with 14 percent.

Since as early as 2016, German 
manufacturers of confectionery 
machines have noticed a signifi cant 
increase in deliveries to Africa as 
well as the Middle East. In these 
regions, globalization has led to 
an increase in the signifi cance 
of protective packaging for 
higherquality confectionery. This 

in turn needs to be tailored to meet 
the specifi c requirements that arise 
due to the usually quite challenging 
climatic conditions. Besides visuals, 
these regions focus on hermetically 
sealed packaging that provides ideal 
product protection. Companies such 
as Theegarten-Pactec are currently 
hard at work to ensure that in future, 
other attractive types of packaging 
besides tubular bags can provide 
suffi cient protection for products in 
tropical climates.
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Due to the steady increase of seasonal production in the confectionery segment, products are being 

launched at increasingly early dates, resulting in Easter confectionery being sold at the beginning of 

the year.

Diff erent products require diff erent production 

and packaging concepts.
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PROTECTION AND HYGIENE
One topic that has had a lasting 
effect on the confectionery as well 
as the baked goods sector is safe 
and hygienic production conditions. 
Hygienic design is a key term 
that refers to the development of 
machines and equipment whilst 
taking the high demands on 
fl awless production into account 
and complying with international 
standards and directives. In this 
fi eld, manufacturers avoid corners 
and cavities in particular in their 
designs, as product residue, micro-
organisms and dirt can accumulate 
in these areas. This reduces 
cleaning costs and efforts, shortens 
downtimes and minimizes material 
waste. At the same time, the plant’s 
productivity increases. These 
procedures, known as CIP (Cleaning 
in Place), have gained popularity in 
the last years. Special CIP sensors 
alert users when a machine needs 
cleaning. This avoids unnecessary, 
extensive cleaning processes and 
thus saves water, cleaning agents 
and energy, and with it, costs.

Especially when it comes to baked 
goods, strict hygiene conditions 
apply. This is because baked goods – 
and bread in particular – provide an 
ideal breeding ground for mold. Mold 
means re-contamination, as baked 

goods are always sterile when they 
come out of the baking ovens.

Special procedures and the right 
packaging can extend the shelfl ives 
of baked goods, meaning that 
industrially-packaged bread can 
keep for up to three weeks, depending 
on type. When it comes to small 
baked goods such as pre-baked rolls, 
industrial bakeries use the exchange 
of atmosphere in tubular packaging 
to extend shelf-lives. In this process, 
the oxygen content in the packaging 
is replaced by oxygen-free gases.

applies particularly to locations 
in which changes in temperature 
related to the production, storage 
and distribution of food can change 
food safety risks. These factors, 
as well as the rising growth in 
population, mean new challenges for 
global food safety. As a result, food 
manufacturers and processors bear 
an even greater responsibility to 
produce safe and sustainable foods.

Thanks to digitalization and 
automation, bakery machines are 
also becoming more effi cient and 
fl exible in adapting to the rising 
consumption of baked goods and 
snacks on-thego. As a result of 
changed shopping and eating habits 
and the increase in single-portion 
packaging, the global production 
of bakery machines has also risen. 
According to VDMA statements, 
bakery machines (including 
nonelectric baking ovens) achieved 
a turnover in international trade of 
over 2.7 billion euros in 2018. With 
a share of 31 percent, Italy is the 
largest manufacturer and exporter 
of bakery machines, including 
pasta machines. German machine 
manufacturers hold second place 
with a market share of 11 percent and 
the Netherlands come in third with a 
share of 7 percent.

SUSTAINABLE SOLUTIONS
Sustainable production and 
packaging of confectionery and 
baked goods is one of the main 
issues industry participants are 
currently focusing on. In light of 
increasing global warming and 
the fact that global population is 
expected to grow to almost 10 billion 
people by 2050, solutions are in 
urgent demand – and have already 
arrived, as interpack 2020 will show.

The product range of global group 
Bühler, for example, includes Mill 
E3, an industrial milling solution. 
Thanks to the TUBO tubular 

P
h

o
to

: B
ü

h
le

r 
G

ro
u

p

When producing baked goods, both man and 

machine have to meet the highest hygiene 

requirements. 

IN FUTURE, FOOD 
SAFETY WILL GAIN 

FURTHER IMPORTANCE 
DUE TO THE 

CONTINUING INCREASE 
IN GLOBALIZATION AND 

THE CONSIDERABLY 
MORE COMPLEX VALUE 

CHAINS AS WELL AS 
CHANGING CONSUMER 

HABITS. CLIMATE 
CHANGE WILL ALSO 

IMPACT FOOD SAFETY.

Pasteurization is another procedure 
that is often used. This involves 
maintaining a constant baking 
temperature of 75 degrees in the 
oven over an extended period of 
time. The procedure usually uses 
standard polyethylene bags with clip 
closures. These prevent too strong a 
pressure, which can result in bags 
infl ating during the pasteurization 
process. At the same time, they are 
easy to open and close.

In future, food safety will gain 
further importance due to the 
continuing increase in globalization 
and the considerably more complex 
value chains as well as changing 
consumer habits. Climate change 
will also impact food safety. This 
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Kellogg’s donates its products that can no longer 

be sold. In England, the company also uses food 

waste from production in beer manufacturing.

conveyor, the integrated grinding 
system and the modular feeder 
systems, the Mill E3 takes up 30 
percent less space and consumes 
10 percent less energy, whilst at the 
same time increasing revenue by 
several percent. New baking ovens, 
like the Franz Haas SWAKT-Eco for 
fl at and hollow wafers, are further 
able to reduce gas consumption by 
up to 30 percent and emissions by 
up to 90 percent.

During its Networking Days 2019, 
Bühler was one of several companies 
that proved the industry is prepared 
to assume responsibility and be 
part of the solution for a sustainable 
world in which food waste and 
loss is reduced to a minimum. 
CTO Ian Roberts makes this quite 
clear. “We have to radically change 

our behaviors as an industry, as 
a company, and as individuals.” 
The company therefore decided to 
increase their sustainability targets 
and to expand them to include 
water. The next generation of Bühler 
process solutions is to be 50 percent 
more economical. Which means: 
Consuming 50 percent less energy, 
50 percent less water and producing 
50 percent less waste.

With these targets, Bühler has 
assumed an exemplary role within 
the confectionery and baked goods 
industry. In order to achieve global 
climate goals, we need sustainable 
solutions like these. And this requires 
that we use digital technologies 
more intensively, and successfully 
establish partnerships with 
customers, suppliers and start-ups.
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manufacturing’ or ‘tailored produc-
tion’ of food. 

Food quality attributes to be 
considered by any food manufacturer 
is appearance, composition and 
nutrition. In food printing methods, 
a broad category of ingredients 
including fruits and vegetables, 
and their by-products can be used, 
which is unlike the conventional 
methods such as extrusion. Further, 
in extrusion, the quality of the end 
product quality is highly dependent 
on temperature, pressure and shear. 
A few of the benefi ts of 3D, 4D food 
printing methods are presented in 
Figure 2.

3D, 4DFOOD PRINTING PROCESS 
The 3D printing technique is accepted 
widely for its diverse applications in 
allied fi elds. In the food sector food 
printing allows users to fabricate 
foods with customized shapes, 
color, fl avor, and nutritional needs. 

The taste and appreciation 
of food being typically 
subjective, the customization 

of food is important. Fabrication of 
food by precise printing of food mix 
is widely recognized. Advancement 
in digital technologies such as 
multidimensional food printing has 
enabled food making with defi nite 
composition and microstructure. 
Food products are rapidly evolving; 
therefore, all professionals in the 
food manufacturing fi eld need to 
follow up on the latest trends being 
the need of the hour.

3D printing is a digitalized manu-
facturing method in which the 
product is built layer-by-layer suited 
for creating customized food with 
complex geometries, tailored texture 
and nutritional content. The layers 
are bonded together either by phase 
transitions or chemical reactions. 
This technique is also known as 
Additive Manufacturing (AM). 

The concept of 4D printing is 
ascribed to the extension of 3D 
printing with the addition of  time 
dimension. Here, the objects are 
designed with continuous layers 
of stimuli-responsive composite 
materials, which can alter shapes 
once removed after the 3D printing 
process. The stimuli for this physical 
(shape or colour) or chemical 
change in the state over time can 
be from the natural environment or 
through human intervention. Figure 
1 compares the 3D and 4D food 
printing methods. 

IMPORTANCE OF DIGITAL FOOD 
PRINTING 
Food researchers emphasize food 
customization concerning health 
aspects. The consumers are self-
aware of their nutritional require-
ments demanding healthier choices. 
Besides, the issue of food wastage in 
food sector is also growing. A rem-
edy to all this relies on ‘on-demand 

3D, 4D Food Printing 
Technology: The Budding Era 
of Digital Gastronomy

By Abdullah Bareen1 and Vithu Prabha2*

Figure 1. Comparison of 3D and 4D food printing method Figure 2. Benefi ts of 3D, 4D food printing methods
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Table 1. Working parameters in 3D food printing process

Table 2. Additive manufacturing methods for 3D, 4D printing 

Figure 3. Schematic fl ow diagram of 
the typical 3D printing process

3D food printing process (shown 
in Figure 3) contribute to sensorial 
profi le and has a decisive effect on 
the mechanical properties of the 
food. Also, one can manipulate the 
fabrication process to meet customer 
expectation with the digital control 
over the material feeding system. 
However, optimizing the working 
parameters in 3D printing process 
(given in Table 1) is a crucial to 
yield foods that stand out as quality 
parameters to conventional foods.

Characteristics Parameters 

Machine Printing speed; layer height; nozzle diameter 

Model Shape dimension; number of layers 

Feed material Composition; rheology 

The distribution of multiple 
materials in the 3D model is carried 
out by mathematical modelling. 
According to the American Society 
for Testing and Materials (ASTM), 
methods successfully used for food 
printing are given in Table 2.

AM method Composite materials Features 

Material extrusion (ME)  Gel, molten material Supports a large array 
of foods 

Material jetting (MJ) Powders + liquids Versatile shape 
fabrication with 
high resolution and 
accuracy 

Binder jetting (BJ) Powders + liquids or 
molten materials 

Support structures are 
included in fabrication 

Powder bed fusion 
(PBF) 

Powders Apposite for complex 
food items 

4D food printing fabricate dynamic 
structures with adjustable shapes, 
properties, or functionality. This 
capability mainly relies on an 
appropriate combination of smart 
materials in three-dimensional 
space. The major considerations 
in the 4D food printing process are 
the prediction of shape-shifting 
behavior as a function of time and 
self-assembly operation of the 
structure. 

3D, 4D FOOD PRINTING 
EQUIPMENT 
Several 3D printing models are 
available worldwide to accomplish 
3D, 4D printing (few of them are 

presented in Table 3). In general, 
the printers are capable of printing 
customized products like pizza, 
pasta, chocolate, cookies and sugar 
cubes. Figure 4, shows a chocolate 
3D printer developed by Procusini, a 
German-based company, targeting 

the infant food industry. Ongoing 3D 
food fabrication researches orient 
towards the printing of meat and 
probiotics incorporated foods. 

Figure 4. (a) A commercial 3D food 
printer (b) 3D printed chocolate
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3D printer model Company Target products 

Chefjet™ Cocojet 3D Systems Chocolate 

Foodini™ Natural Machines Pizza, cookies 

CandyFab 3D printer Evil Mad Science Sugar-based 
confectionary 

PancakeBot™ Digital Food Lab Pancakes 

3D pasta printer Barilla Pasta 

Nufood 3D Food printer Dovetailed Fruit-based 
confectionary 

Table 3. 3D food printers developed for commercial 3D printing

CONCLUDING REMARKS 
For the past years, two-dimensional 
food printing in the form of text or 
graphics on cakes or cookies are 
widely available. The approaches 
of 3D, 4D printing enable the 
food manufacturing with a wider 
perspective of complex geometry 
and shapes in a relatively shorter 

period. The main advantage here 
is the lack of laborious and time-
consuming unit operations, which 
is unlike the conventional food 
processing methods. However, the 
limitations of 3D, 4D food printing 
are its relative higher working 
time, tedious optimization of 

working parameters, and the costly 
equipment. 

Presently, research on food 
printing aims to combine 3D, 4D 
printing with other established 
technologies like electrospinning 
and microencapsulation for 
improved nutritional profi le. Despite, 
3D, 4D printing is suitable to fortify 
food with micronutrients to combat 
malnutrition and nutrient defi ciency. 
Moreover, whence the technology is 
accessible by small-scale processing 
units, its consistent use for novel 
consumer foods is at vicinity.

1PhD Scholar, University of Queensland IIT 
Delhi Academy of Research (UQIDAR), Indian 
Institute of Technology, Delhi 
2Assistant Professor (Agriculture 
Engineering), SIET (Anna University), 
Coimbatore, TN
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Spice in motion! 
igus linear guides 

for a quick 
movement in spice 

vending machine

Curry instead of cola! Five students from Heubach, together 
with engineers and trainees from EMAG LaserTec GmbH, 
developed a vending machine especially for packaged spices. 
In order to deliver the salt, curry and pepper cans quickly from 
the compartments, they used igus drylin W linear guides. 
They ensure that the machine moves quickly, smoothly and 
without lubricants.

Use learned knowledge directly: this opportunity was 
available to students of engineering academy and also to 
the students of the Rosenstein high school in Heubach. Five 
students from the 11th grade had the opportunity to get a taste 
of the engineering profession for over a year. In the process, 
they learned basic knowledge of project management, 
technical drawing, gear technology and programming. With 
the knowledge imbibed from the subjects taught as well as the 
training workshop at EMAG LaserTec GmbH, the pupils were 
now able to develop a spice vending machine by themselves. 
With the assistance of the young engineers support (yes) 
from igus, the young inventors opted for the drylin W linear 
modular system for the mechanics. The linear guides ensure 
a cost-effective and long-lasting automation solution. 

From industry to the supermarket

The idea for the spice vending machine came up during a tour 
of the EMAG LaserTec factory in Heubach. There the students 
were fascinated by the automatic high-bay installation 
for tools and then thought about a task that could also be 
automated in everyday life. “The students quickly decided to 
construct a spice vending machine for supermarkets in order 
to speed up selection and shopping”, explains Jens Gruber 
who supervised the project at EMAG LaserTec. “In order 
for the system to be able to take the right spice out of the 
machine, we needed long-lasting and smooth linear guides 
for the axes. So the students contacted igus.”

drylin W for fast automation

A total of three linear guides from the drylin W modular 
system are used in the machine. They ensure that all 
compartments are easily accessible, so that the appropriate 
spice can be taken out and delivered. In the guide carriages 

Picture PM0320-1
drylin W linear guides 
ensure lubrication-
free adjustment in 
the spice vending 
machine. (Source: 
igus GmbH)

of the linear rails, igus relies entirely on wear-resistant high-
performance polymers. The tribo-plastics in the sliding 
elements are completely free of lubricants and are suitable 
for use in the food sector. As there is no lubricating grease, no 
dirt can stick to the linear carriage and block the guide. The 
young inventors chose a belt drive to drive the z-axis. The 
problem here was the high vibrations, which the guides were 
able to successfully absorb. The drylin linear technology is 
used not only in innovative spice machines, but also in many 
tried and tested machines such as ATMs, drinks machines 
and even in automated order picking systems in pharmacies.

igus supports school projects

Projects such as the spices vending machine are supported 
by igus as part of young engineers support. With the 
university initiative, igus wants to support pupils, students 
and lecturers with free samples, sponsorships and the 
development of innovative projects. For more information 
about the university support, visit www.igus.eu/yes.

The young engineers support (yes) programme, 
supports a student project at EMAG LaserTec GmbH 
with drylin W linear systems

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 
around 4,150 people around the world. In 2018, igus generated 
a turnover of 748 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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Taming The Black Swan: Finding The Silver Lining

Gulfood organises a webinar 
on” Taming The Black Swan: 
Finding The Silver Lining,” 

held on Wednesday, May 13th 2020 
in Dubai. 

It includes some speakers

• Tony Hunter, Global Futurist, 
Speaker and Foresight Strategy 
Consultant, Future Cubed, 
Australia 

• Anoop Sardeshpande, Executive 
Director Consumer Insights, 
Nielsen, Arabian Peninsula & 
Pakistan

The session was moderated by the 
charismatic Dr. Kantha Shelke, 
global voice on food science and 
senior lecturer at Johns Hopkins 
University, USA. The welcome 
message was given by welcome 
message by Mr. Mark Napier, Group 
Portfolio Director, Exhibitions 
Department at Dubai World Trade 
Centre.

The webinar focused on seeking 

answers to whether there is a 
silver lining to this cloud that has 
been hanging over our heads since 
COVID-19 was declared a global 
pandemic. They discuss about the 
shifting of behaviour of consumers 
as the pandemic progressed. A 
noticeable impact on food category 
purchases was seen globally, and 
more signifi cantly in   and KSA, 
where growth in Fast-moving 
consumer goods (FMCG) purchases 
ranged from 13-14% respectively. The 
end of the pandemic period in the 
world is signifi cantly longer than in 
Gulf Cooperation Countries (GCC).  
Hygiene and sanitation should take 
in consumer’s mind and they need to 
be assured that their food is produced 
under strict hygienic conditions. The 
packaging should be done in proper 
sterilized condition. Impurities 
should be taken out properly. 
Strict action should be taken. With 
issues such as social distancing 
and extra protection precaution, 
along with in-home cooking and 
dinning, we might no longer see 
packed restaurants anymore. Online 
shopping and anything to do with 

digital transformation will increase 
more post COVID-19 and businesses 
will need to put plans and strategies 
in place to digitally transform 
their organizations to keep up. 
Compression in income will affect 
the consumer spending, impelling 
consumers to alter household 
budgets and encourage people 
towards simple and basic living. 
There should be limited spend on 
Travel, Tourism and Entertainment. 
Food supply chain needs to manage 
very carefully and companies 
should cope up very rapidly with the 
situation. Flexibility and agility in 
food supply chains is essential.

Summarizing the whole webinar it 
was concluded that the Pandemic 
which we are facing right now will 
not be the last pandemic and more 
will come. Hence the countries will 
need to improve or enhance their 
food security very dramatically over 
the next decade. This will come down 
to new technology like cultivated 
meat, aglio bioeconomies and all the 
technologies that are not subject to 
cultivable land and fresh water.

Webinar
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