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F ood Ingredients Europe, which took place in Paris at the 
beginning of December 2022, was the first full-on edition in 
three years. The pandemic had made the previous iterations 

smaller and with less in-person contact, but this year the ingredients 
community made the most of the trade show. There were thousands 
of participants, hundreds of events, launches and ingredients to 
taste. And the biggest words floating from conversations were, 
without fail: reformulation, plant-based, sustainability. 
The ingredient producers brought to the trade shows many 
innovations to answer these concerns: from improvers that reduce 
the baking time to sustainably produced and fully traceable cocoa, 
from new ingredients made from byproducts of other industries 

to solutions for 
tasty plant-based 
proteins that can help 
consumers cut back 
on their meat and 
dairy consumption. 
There were also 
exhibitions dedicated 

to sustainable and innovative packaging solutions and startups 
proposing new exciting plant-based proteins that promised not to 
taste like plant-based proteins. And they were all fueled by the same 
idea: the baking (and, at large, the food) industry needs sustainable 
solutions to reduce ingredient waste, food waste, and energy waste. 
Not only because it is responsible toward the communities it serves, 
but because it is business-savvy to do so.
In the face of so many challenges - from supply chain bottlenecks, 
to inflation, to consumer changing taste, to labor force shortages, 
to energy prices soaring - sustainability might just be the breath of 
fresh air companies need to survive. �

After several years of incredible 
adversities, the baking industry 
looks at sustainable practices as 
the way out of the woods.

Sustainability, from 
Nice-to-have to 
Essential

comment

Jo Ilie, Senior Editor

Our solid and perforated steel belts have helped bakeries 
produce premium quality products for almost 100 years. Flat, 
straight, durable and easy to clean, they provide a baking surface 
that’s ideal for everything from rich, chewy all butter cookies to 
traditional biscuits and crackers.

The other reason for choosing IPCO is our global service capability, 
providing the reassurance of premium productivity too.
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When bakers face supply-chain bottlenecks, clean label expectations, and longer 
shelf-life goals, they can look for new technologies, new suppliers or new business 
models. But the most affordable solution might just be reformulation.

eformulation was on everyone’s 
mind at the Food Ingredients 

Expo in Paris, in December 2022. New 
plant-based proteins from chickpea, 
wheat or fava bean, aimed to replace, at 
least partially, the egg, whose price went 
through the roof this year. Fiber enhancers 
to help bridge the nutritional gap that 
affects all Europeans. Sugar-reduction 
ingredients to meet consumers’ new 
health goals. Nutriscore-advancement 
ingredients-based solutions. Even enzymes 
that help bake loaves faster and save 
on energy. However varied this year’s 
challenges have been, reformulation was 
on the table as a possible solution.
In an interview earlier this year with Julien 
Bonvallet, Group Brand Director, Informa 
Markets, about FiE 2022, he told us Informa’s 
surveys confirmed this preoccupation: “A 

lot of the companies that we spoke to have 
actually taken steps towards refocusing 
on reformulation rather than new product 
development and, again, that’s a response 
to some of their ingredients or material 
increases in price or just their availability 
being impacted.” The trade show was an 
opportunity for exhibitors to showcase 
their ingredients-based solutions and how 
reformulation can impact businesses, from 
food waste level to bottom line.

REFORMULATING FOR 
EXTENDED SHELF-LIFE AND LESS 
FOOD WASTE
During a case study at Food Ingredients 
Europe 2022 in Paris, in December 
2022, Emma Cahill, Global Marketing 
Director, and Dr. Sabina Cairoli, Business 
Development Manager, of Kerry, talked 

Reformulation’s 
the Word
By Jo Ilie

ingredients

R
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about the various ingredient-based solutions 
to food waste. Their holistic approach - 
looking at the production and consumption 
process at every step - showed that there 
are options for every weak link. 
One common problem manufacturers have 
is the waste that happens because dough 
sticks to the equipment - mixer bowls, for 
example - and that, through reformulation 
with a Kerry BioBake enzyme that prevents 
stickiness, can be solved in an instant.  
Moreso, the two experts elaborated, one 
significant step where manufacturers can 
make a difference is the shelf life. May that 
be conventional ingredients like propionate-
based solutions that extend mold-free shelf 
life and food-grade acidifiers based on single 
(di)acetate salts or clean label fermentates 
- fermented wheat, rice and other common 
food substrates - and dry neutralized vinegar, 
reformulation can help prolong the life of baked 
goods and prevent food waste at a large scale. 
Kerry’s consumer research nuanced the 
mainstream discourse about how much 
consumers read labels and require clean label 
products. In truth, there are three types of 
consumers: those who buy clean label only 
(they read the labels and expect to recognize 
every ingredient), those who buy conventional 
only (they never read the label and they make 
decisions based on price), and, the largest 
group, those who have both behaviors. 
Which means they sometimes read labels 
and choose clean label products, while other 
times they make shopping decisions based 
on price, taste or whim. For those who don’t 
read labels, the reformulation can be done 
with conventional ingredients, while for those 
who are label-sensitive, there are clean label 
solutions such as the UpGrade fermentates 
and the IsoAge Ca vinegar.
Reformulating for longer shelf life has 
an impact both at retailer’s level and at 
consumer’s level. Waste Resources Action 
Programme, an UK organization, showed 
recently that extending the shelf life of 
products by one day only can save up to 
250,000 tons of food waste each year. 
Kerry, corroborating various research, says 

that half of the food waste that happens in 
households can be eliminated by prolonging 
the shelf life by several days.

REFORMULATING FOR THE 
WEEKEND WARRIOR
“Five years ago, the people buying protein 
bars were the professionals, the athletes 
building muscle,” said Marie-Bénédicte 
Charpentier, Marketing and Growth Director, 
EMEA, for ADM, in an interview for Baker & 
Biscuit at FiE 2022. “Now, with this holistic 
well-being trend, the ones buying them 
are people who do sports at home or have 
started running two weeks ago, people who 
take care of their health. And that means 
many more people are buying bars. But they 
are not really ready to compromise on taste.”
Charpentier made here the point of the rising 
market for sports nutrition, a niche that used 
to be limited to the professionals, but which 
got mainstream with the popularization of 
mass sports like cycling and running. With 
protein in focus, sports nutrition is now an 
up and coming market that still has to find 
a balance between taste and usefulness. 
“It used to be that a bar was either healthy, 
either tasty, but never both,” says Hendrik 
Freudenstein, Vice President Food, EMEA, at 
ADM. Today’s consumers want both. And the 
ones discovering their health personality also 
want it to be plant-based and clean label.
Alternative proteins such as pea, chickpea, 
wheat or fava are great favorites in 
reformulation for added nutrition to such 
foods - their success varies with how 
much ingredient producers manage to 
eliminate their specific odors. Texture, 
which contributes to the mouthfeel, can 
be introduced with seeds, nuts, fruit and 
vegetable powders and whole grains. And 
flavors, today’s consumer’s final test, can be 
improved with extracts and distillates that 
harness what nature has to offer. 

REFORMULATING FOR SUGAR 
REDUCTION
A recent report by Tate & Lyle, Purpose 
Report 2022, showed that the company, 

Reformulation’s 
the Word
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through its low- and no-calorie 
sweeteners and fibers, and the expertise 
of its food scientists, has taken 4 million 
tons of sugar out of people’s diets. Its 
target for 2025 is to reach 9 million tons.
“Less sugar” has been a desire of 
consumers and authorities for years and, 
while the ingredient industry strived to offer 
alternatives - sweeteners from nature or 
the lab -, there haven’t been many viable 
solutions in the past. Many sweeteners 
don’t pass the taste test, others are 
suspected of affecting consumer’s 
health in other ways. However, since the 
pandemic, the public demand for healthier 
snacks and desserts has intensified. At the 
same time, national regulations came into 
effect in various countries, establishing 
acceptable percentages of sugar, salt 
and fat. This resulted in significant 
progress in R&D and an enriched offer for 
reformulation without losing taste.
The innovative solutions presented at FiE 
looked even beyond replacing sugar with 
artificial sweeteners. 
DouxMatok, a food tech company, 
presented at FiE 2022 its “reinvented” 
sugar, a sweetener made from cane and 
beet sugar, which is clean label and allows 
for a 30 to 50% reduction of sugar in dry 

bakery applications. 
Incredo, how the 
ingredient is called, is 
a mixture of silica and 
sucrose. The company 
describes it as “real cane 
sugar that is structured 
differently and delivered 
to the taste receptors 
more efficiently.” 
Because of this 
structure, the Incredo 
Sugar is dissolved faster 
in the saliva and creates 
a higher concentration 
of sugar around the 
sweet taste receptors. 
The brain interprets this 

higher concentration as more sugar in the 
food, which results in a sugary experience 
with substantially less sugar.
Sweegen introduced Brazzein, a sweet 
tasting protein found in the fruit of the 
West African Oubli plant. Brazzein has 
high sweetness potency: up to 2,000 
times sweeter than sucrose (on weight 
basis) , has good heat stability, which 
gives it bakery application, has good pH 
stability  and excellent solubility in water. 
Together with other sweeteners, especially 
Bestevia Reb M and Ultra+, it has a good 
sweetness synergy effect. The ingredient 
is expected to be available in Q1 2023, as 
it’s pending approval from FDA.
Aurora Ceres, a food innovation company, 
raised an even more interesting question: 
“Should the future of sugar replacement 
focus on the way sugar behaves from a 
metabolic and nutritional perspective?” 
That is, is replacing sugar the answer or 
maybe we should look at how the body 
reacts to it and emulate that in some 
other way? An ingredient developed by 
SweetSense, Laetose, combines an insulin 
mimetic and a natural compound found in 
berries and sucrose, to create a low calorie, 
low glycemic index sweetener. SweetSense 
claims this mimics the behavior of naturally 
occurring sugars which contain insulin 
mimetics,  allowing the body to properly 
convert sugar into energy or store for later 
use. The insulin mimetic is called Inositol 
and is a carbocyclic sugar, a byproduct of 
starch manufacture.

THE FUTURE
The potential reformulation can unlock 
- for health, environment, and business 
purposes - seems to be increasing 
by the day, with every new challenge 
and every new supply chain woe. Egg 
replacers, palm oil replacers, plant-based 
ingredients, all want to catch-up with what 
the consumer wants and can afford to pay, 
as well as with what manufacturers have 
to do to adapt. �

ingredients
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With increasing gas and electricity costs, investing in energy-saving 
solutions is the smart decision for bakers worldwide. Some of these 
are technological, others are ingredients that shorten the baking time.

M anufacturers have been under 
pressure to reduce energy 
costs for years now, at first for 

sustainability reasons and, in the past 
year, because of the increasing gas and 
electricity prices across the world, but 
especially in Europe, caused by the war 
in Ukraine. What was once a “nice to 
have” badge of honor for a responsible 
business, became a business necessity 
in the past year. 

PRE-HEATING 
Whatever heating method is used to 
bake, a primary requirement of ovens is 
to ensure that no energy is wasted. Oven 
producer GEA, with its Imaforni multi-
zone tunnel oven for crackers, cakes, 
pies, biscuits and cookies, achieves this 
by pre-heating the combustion air for the 
burners. This is usually most effective 
when applied at the beginning of the oven 
when the dough pieces under baking 

Six Degrees of 
Saving Energy

By Jo Ilie

energy savings
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require, for technological reasons, the 
highest level of heat input and where the 
set temperatures are higher. Fuel usage 
can also be optimized by preventing heat 
escaping from the oven through advanced 
forms of insulation.
Precisely how much can be saved will 
depend on the existing insulation, the 
temperature profile and the general 
settings of the oven set to achieve 
optimum baking of the specific product. 
However, it is likely that using a modern 
energy-saving oven it will be possible for 
a baker to save between 10% and 30% of 
its energy consumption. 

HYBRID OVENS 
Another take on saving energy comes 
from combining direct gas fired (DGF) 
and convection baking zones. These 
types of hybrid tunnel ovens give bakers 
a more flexible, sustainable way to mass 
produce crackers with better product 
quality and consistency. Reading Bakery 
Systems’ production line contains several 
convection ovens because they allow 
better control of evaporation of water from 
the product’s interior and determines its 
final surface color. 
The oven data loggers show how the low 
air flows and high radiant temperatures of 
DGF ovens are not particularly well suited 
to the moisture removal phases of cracker 
production. In effect, the data underlined 
the need for more controllable air heating 
zones – that is, convection zones in 
which both product moisture removal 
and coloring/drying can be controlled 
separately and more efficiently. 
In general, DGF burners provide a 
controllable radiant and conductive 
heat flow but do so with very little air 
movement; convection heat flow is limited 
by this type of burner design. Having 
higher humidity ratios in the first phases 
of baking is important in developing 
products, as it enables proper product 
flavor and texture development. But high 
humidity and a limited ability to control 

convection heat flow is not helpful for 
product drying as operators try to achieve 
uniform product moisture and color.
Over the years, operators have developed 
ways to compensate for the excessive 
heat in the last zones of a DGF oven. Often 
these involve a complicated dance of 
shutting off burners, increasing exhaust 
rates and opening oven doors – whatever 
could be done to reduce the residual heat 
remaining in the air, product and belt from 
previous oven zones. It’s an inefficient 
prospect at best, and it’s one of many that 
a hybrid oven eliminates. 
In terms of energy efficiency, convection 
burners deliver distinct advantages vs. 
DGF burners. A traditional DGF tunnel 
oven could easily be 100 meters long and 
operate with up to 300 individual ribbon 
burners. For cracker or biscuit making, 
one third to two thirds of those 300 DGF 
burners can be replaced with convection 
burners. The typical RBS hybrid oven, for 
example, has two DGF zones and four 
convection zones, with one convection 
burner per zone replacing about 30 ribbon 
burners. The specific energy savings 
will vary depending on the age and type 
of ovens involved, but the cut in energy 
consumption and costs could range 
anywhere from 5-20%. 
A DGF oven takes an experienced operator 
to understand how to manage and 
control it. Convection technology is much 
more automated with the four baking 
parameters easily set and managed 
by the recipe at the OIT. With the labor 
problem across the food industry, this 
makes convection technology much more 
attractive to bakers.
Thanks to their precise temperature control, 
the convection zones in a hybrid oven will 
not overheat if there is no product on the 
belt moving through them. This is in sharp 
contrast to conventional DGF ovens, which, 
following extended lines stoppages, require 
operators to make a lot of adjustments 
– shutting off burners, speeding up the 
belt, or some combination thereof – to help 
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stabilize oven temperatures and prevent 
burnt products. 
Speaking of burnt products, a hybrid 
oven’s convection drying zones will 
also drastically reduce the chance 
of product and productivity losses 
due to fires. By far, DGF fires tend to 
occur in the drying zones toward the 
end of the oven, where the chance 
of nearly finished products falling 
off the belt and collecting near an 
exposed burner flame is far higher 
than in the front. The absence of 
exposed flames in the convection 
zones helps reduce the risk of fires 
and makes it easier for operators 
to keep the product in specification 
between start-up and shutdown. 

INGREDIENTS
When replacing the existing 
technology is not an option - or even 
if it is - there are also ingredients that 
help bakers save energy.
Yeast producer Lesaffre launched at 
FiE 2022 in December 2022 a new 
umbrella for all its bakery products, 

Bake with Lesaffre. Part of this new 
offer, bakers can now have ingredients 
that help save energy. The conditioner 
called Minute Bread, for example, 
reduces the baking time for several 
types of bread. For a 350g fresh 
baguette, the baking time reduces from 
22 to 18 minutes which means an 
almost 20% time and energy saving. 
For par baked bread, products can be 
taken from the freezer and fully baked 
in less than 3 minutes. The conditioner 
controls weight loss in baking and 
improves shelf life of the final baked 
product. This allows bakers to produce 
more or, if they prefer, to just save on 
costs for the same yield. 
Other yeasts and ingredients 
developed by Lesaffre for the frozen 
food sector, whether the bread is 
designed to be part-baked or fully-
baked when frozen. A complementary 
range, T-Control, has been created for 
doughs that only need refrigerating 
to avoid further fermentation. This 
also optimizes costs, as refrigeration 
requires less energy than freezing. �

energy savings
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Gas-fired boilers are used in the majority of food industry activities 
such as frying, drying, sterilizing, and pasteurizing. The end output 
is only marginally improved by the total energy consumed in these 
boilers. A chance for heat recovery exists when the remaining portion 
is expelled along with hot exhaust fumes.

A Quick Return for 
Thermal Energy 
Saving

By Tudor Vintiloiu & Ionel Vaduva

heat recovery

2/2022

Dossier
14



2/2022

Dossier
15

The energy used for processes such 
as frying is normally lost in the 
exhaust gasses in a percentage as 

high as 25%. Exhaust can be a source 
of empty calories because it contains 
substances like frying oil, volatile 
organic compounds (VOC), and odor 
particles. Empty calories are those that 
are consumed in large quantities to 
perform little to no actual labor. Before 
letting the exhaust into the air, these 
need to be taken out. The majority of 
the time, this is accomplished by using 
additional energy to remove undesirable 
exhaust particles.

THE ISSUE AND THE SOLUTION
The issue and the solution both involve 
the water that is present naturally 
in the substances. The water leaves 
the process as low-pressure steam 
as it evaporates. Water requires a 
lot of energy to evaporate, but since 
water conducts waste heat, it is also 
relatively simple to recover energy by 
condensing the water.
Various companies have developed 
methods that can both recover the 
lost heat in the exhaust and filter 
out undesirable particles. A clever 
setup condenses the steam in a heat 
exchanger to capture the waste heat, 
removes the particles via a sophisticated 
UV treatment, and then separates the oil 
for reuse or recycling in the first stage.
The numerous drying steps of the food 
manufacturing process can then be 
completed using recovered heat. If 
there is no need for heating, a creative 
solution might, for instance, turn this 
waste heat from low temperatures 
into electrical energy. After that, the 
electricity can be used to reduce internal 
electricity use, lowering the demand for 
electricity from the grid while raising the 
factory’s energy efficiency.

COOKIE FACTORY EFFICIENCY
For industrial companies it is not easy 
to determine which options they have to 
recover heat from their processes. Often 
corrosion and fouling problems make 
additional heat recovery from flue gas 
and exhaust air even more difficult.
HeatMatrix is a company that helps 
industrial manufacturers from start 
to finish to map their heat recovery 
options, engineer the most suitable heat 
recovery system and implement it in 
their process. All with one goal: making 
the reduction of CO2 emissions, energy 
consumption and operational costs as 
affordable and easy as possible.
“An increasing number of industrial 
companies want to become more 
sustainable and want to recover this lost 
heat. We help these companies identify 
the heat recovery options for their plants 
and we design and implement the most 
suitable heat recovery system for the 
specific situation. As a result our customers 
lower their costs and reduce their CO2 
emissions,” the company explains.
The industrial bakery has the ambition 
to reduce energy consumption. In the 
production process of cookies many 
fatty ingredients are used like butter 
and chocolate. In the oven, fouling 
baking vapors are extracted and 
currently released to the atmosphere 
at high temperature. A bakery asked 
HeatMatrix to help them recover heat 
from these vapors to reduce overall 
energy consumption.
Because of the smooth surface of the 
polymer tubes, the HeatMatrix polymer 
air preheater has a low tendency to 
foul. This aspect in combination with 
an in-situ cleaning system made it the 
perfect combination for heat recovery 
at this bakery. A polymer air preheater 
was installed, which cools down all the 
baking vapors from the oven.



Using this system, the circulation air 
for the oven was preheated from 15 
to 103°C, which resulted in a heat 
recovery of 140 kW and a reduction 
of the oven gas consumption by 20%. 
“Installing the HeatMatrix polymer Air 
PreHeater resulted in energy savings 
of 20% in natural gas consumption. 
Furthermore, the temperature 
distribution of our oven improved, 
which resulted in more stable 
operation and a reduction in baking 
time,” company representatives 
pointed out.

LIGHT MAINTENANCE FOR 
INDUSTRIAL SNACKING
A manufacturer active in the 
snacking industry has trusted another 
company - Barriquand - to renew 
an installation with tubular heat 
exchangers in one of its production 
sites located in France to achieve 
similar thermal performance with 
easier maintenance and increased 
resistance to corrosion.
In this case, heat exchangers were 
needed. The heat recovered was 
used to preheat the clean water used 
throughout the factory and relieved 
the energy amount required by the 

process. This type of plant has a 
very favorable return on investment 
through savings of steam produced 
for preheating water.
The existing plant consisted of 
tubular heat exchangers with heat-
insulated steel shells operating at 
a flow rate of 150 cubic meters per 
hour. Due to high humidity, they were 
subjected to corrosion and heavy 
fouling. The company proceeded 
to two cleanings per week, i.e. a 
pretty standard frequency for this 
type of application but which caused 
important downtimes and therefore a 
significant productivity loss.
For this client, the replacement 
of the facility had to meet three 
major targets: maintain the thermal 
performance, and reduce both fouling 
and maintenance requirements. To 
meet its demand to retain tubular heat 
exchangers, Barriquand proposed 
installing a stainless steel heat 
exchanger (to limit corrosion) as 
well as increasing the fluid passage 
section (to decrease deposits). The 
new heat exchangers have also been 
equipped with hinged flat access 
covers fitted with tilting bolts to 
facilitate all maintenance operations. �

heat recovery
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A renewed concern for resources boosts the research and development 
of upcycling food production byproducts, especially into functional 
ingredients that help consumers reach their health objectives. 

When the 
Byproduct 
Becomes the 
Product
By Jo Ilie

upcycling
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This year has shown a lot of 
innovation and imaginative solutions 
to waste reduction and especially 

when it comes to upcycling. We have 
seen large fruit processors invest in 
companies that can turn their waste 
into resources, startups based on 
valorizing every part of a natural 
product, and new ingredients appearing 
as byproducts of industrial production.

FIBERS FROM JUICE DISCARD
Brazilian company Citrosuco, one of 
the largest global producers of orange 
juice, created Evera, a company that 
offers industries around the world 
healthier, more sustainable, clean label 
and plant-based options. All the raw 
material Evera uses comes from farms 
that have the SAI Platform international 
certification, ensuring its traceability 
and sustainable origin.
In December, Evera launched almost 
20 products at FiE 2022. Among 
them, Fiberfeel, a fiber with a puree 
texture extracted from orange, which, 
among other benefits, acts as a natural 
texturizer for various types of food 
such as jellies, breads, sweets, sauces, 
fillings, and others. The product has 
two variations: the “OP” version, which 
has the original orange flavor and is 
sweeter; and the “OF” version, which 
has a neutral flavor and low caloric 
index. The ingredient is 100% natural, 
clean label, and the first of its kind to be 
launched in the world. 
Another launch was Tastelift, which 
is made from orange peel, and has 
applications both in beverages and 
bakery. It enhances the flavor and 
natural freshness of oranges in 
beverages, in addition to being used in 
sauces, toppings, fillings, among others.
Evera seeks to make the most from 
orange surpluses, such as bagasse, 
peel, leaves, flowers, and seeds – 
produced by the parent company, 

Citrosuco – to produce ingredients for 
different industries. With investments 
around US9m for research and 
development, and initial production 
installation, the company is born 
with 18 products for more than 90 
applications, including plant-based 
foods such as ketchup, mayonnaise, 
smoothies, and vegan hamburgers, 
where Evera ingredients can be used. 

OR FIBERS FROM BREWERY 
DISCARD
Puratos UK, Biopower Technologies, 
Food Science Fusion and the University 
of Chester teamed up to launch an 
innovation aimed at maximizing fiber 
in baked products while minimizing 
food waste and costs. Prepared from 
side stream products of brewery, cereal 
milling and fruit processing, the solution 
delivers a natural, low-cost dietary fiber 
in a micro powder format. It allows 
bakers to increase fiber content without 
compromising on taste or texture, 
making affordable, nutritional food 
accessible to more people, and in a 
sustainable way thanks to the upcycling 
of materials that would otherwise have 
gone to waste. The collaboration is 
being supported by the UK government-
funded body, Innovate, given its role in 
using food waste to enrich baked foods 
with fibers and proteins.

WASTE-FREE PROTEIN 
EXTRACTION FROM PLANTS
Israeli company Gavan Technologies 
has developed a novel, waste-free 
protein extraction method that 
completes the sustainability loop 
through upcycling. The foodtech startup 
supports the circular economy by 
positioning total plant extraction at the 
core of its operations.
“Our new, multistep technological 
platform enables us to take any plant 
source, isolate and extricate multiple 
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proteins and other valuable components 
until the source is fully consumed,” 
enthuses Itai Cohen, CEO and co-founder 
of Gavan. “No part of the plant is left out. 
Moreover, the proteins maintain their 
original form — there is no resulting 
modification to their physical structure. 
All of the source’s nutritional and 
functional qualities are fully preserved.”
Gavan’s proprietary modification 
platform harnesses the versatility 
of each plant component’s unique 
functional characteristics to produce: 
natural colors, protein isolates, flavor 
enhancers, gluten substitutes, and 
other useful compounds. The process 
requires zero-to-minimal heat, 
allowing for up to a tenfold reduction 
in energy consumption.
“Innovation within alt protein production 
focuses predominantly on finding more 
exotic sources of protein and processing 
them into innovative, palate-friendly 
alternatives to animal proteins. Many of 
the methods used, however, fail to glean 
the full value of the plant source in terms 
of functional components and holistic 
goodness,” explains Cohen. “They end 
up wasting valuable raw material.”
Many methods employed in protein 
extraction involve multiphase chemical 
processes, leading to intrinsic losses in 
both yield and quality at each step. Up to 
80% of the plant source can be wasted, 

or relegated to compost or animal feed. 
In some cases, the company has to 
allocate funds to remove the waste.
In a lentil pilot trial, extraction of a 
high-profile, 92% protein isolate yielded 
additional value components including 
complex carbohydrates, fiber, minerals, 
and fat. These were converted into a 
nutritious, neutral-flavored, non-gluten 
flour. The company also produced a 
high-functioning, protein-rich emulsifier 
suitable as an egg white replacer with 
aquafaba-like abilities. The company 
assures that the same process can be 
applied to any plant protein source, 
from soybeans, chickpeas, lentils, 
algae, and others.
Gavan also successfully derived multiple 
products from spirulina, including a 
protein-dense, vibrant blue colorant. 
“Spirulina is made up of 70% high-
value protein and hosts a naturally rich 
content of chlorophyll and the bright blue 
pigment protein complex phycocyanin,” 
explains Yael Leader, head of product for 
Gavan. “After extracting the phycocyanin 
blue colorant, the remaining mass 
yielded a range of clean-label, 
protein-based flavor enhancers; a 
brown colorant offering a better-
for-you alternative to the commonly 
used caramel colorants; residual 
carbohydrates; and a lipid fraction rich in 
essential fatty acids and carotenoids.” �

upcycling
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Packaging has long been known as an effective method of 
protecting food. Since its emergence on our supermarket’s shelves, 
the principles of packaging have highlighted safety. Its ability to 
maintain a product’s integrity while helping prevent any cross-
contamination issues has always been a large selling point, and this 
explains the sustained uptake seen during the global health crisis.

fter the packaging-free trend had 
been establishing itself in many 
sectors, including the bakery sector, 

the scales were then tipped and sales 
of packaged bakery items soared in 
2020. This was fuelled mainly by hygiene 
concerns but if the right technology was 
applied, the process could also prolong 
the shelf-life of the product and maintain 
its quality during storage. 
With the global population slowly 
overcoming the pandemic, it’s expected 
that attention will shift once again to the 
environmental issues often associated 
with food and drink packaging. Experts 
predict an interesting situation – one 
where consumers will be considering both 

the safety and environmental impact of 
the products they’re purchasing. 
Recent trends analyses show that food 
manufacturers will soon find themselves in a 
position where choosing the best packaging 
for a product has never been more important. 
Choosing packaging that balances the 
manufacturer’s needs while addressing 
consumers’ concerns - regarding ethical, 
hygiene and environmental issues – is an 
emerging priority. 

SEAWEED COATING
Materials researchers from Flinders 
University have recently partnered with 
German biomaterials developer One-
Five to develop non-pollutive biopolymer 

Packaging Materials 
Research is Flourishing

By Tudor Vintiloiu

packaging sustainability
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coating materials for food packaging. 
The new seaweed extract-based 
degradable bioplastic film is designed 
to replace plastic coatings used in 
grease-resistant fast-food packaging, 
which often contains problematic 
chemicals such as per- and 
polyfluoroalkyl substances (PFAS).
The new prototype is said to meet the 
functional requirements of conventional 
grease-resistant packaging 
material while also presenting an 
environmentally circular solution. One-
Five Co-Founder Claire Gusko said the 
product will help reduce harmful plastic 
pollution, while using environmentally 
regenerative feedstock.
Extracts from the seaweed – which 
is native to the South Australian 
coastline – are transformed through 
a proprietary process to produce 
functional biopolymer sheets that can 
be applied to various surfaces.
“The seaweed extracts have a 
similar structure to the natural fibers 
from which paper is made,” said Dr 
Zhongfan Jia, a lead researcher from 
the Flinders Institute for Nanoscale 
Science and Technology. “Our novel 
specialist treatments boost the 
grease-resistance feature of the 
seaweed via simple modifications, 
while not affecting biodegradability or 
recyclability of the coated paper.”
Flinders University and One-Five are 
now working towards transferring 
laboratory-scale processing to produce 
the coating in industrial volumes.

THE POWER OF PHA
A handful of companies around the 
globe have harnessed the power of 
PHA (polyhydroxyalkanoate) to produce 
compostable straws, but, according to 
a recent press release, BIOLO is the 
first company to successfully use PHA 
technology to manufacture not only 

straws, but also fully compostable bags.
PHA is a renewable plant-based plastic 
alternative that is TÜV certified for soil 
and marine biodegradation as well 
as home and industrial composting. 
When PHA enters a bioactive 
environment, meaning any setting 
where live microbes are present, the 
biodegradation process begins. PHA 
is a natural fuel source for microbes. 
When PHA and microbes interact – 
whether in a home composting bin, 
a landfill, or a body of water – the 
microbes break down the PHA product 
entirely without leaving behind 
any harmful substances, including 
microplastics.
Other existing plastic-alternative 
packaging products do not entirely 
fulfill the needs of companies looking 
to reduce single-use plastics. Some 
alternatives are too weak to withstand 
the same use conditions as traditional 
plastics; other options are not forthright 
about end-of-life cycles.
For example, PLA (polylactic acid) is 
a plastic alternative that has been 
used over the past decade. However, 
PLA is only certified for industrial 
composting, which means it can only 
be fully biodegraded when sent to 
special industrial composting facilities. 
Unfortunately, the network of industrial 
composting facilities is limited and not 
readily accessible to much of the public.

ROTARY JET-SPINNING 
TECHNOLOGY
Researchers from the Harvard John 
A. Paulson School of Engineering 
and Applied Sciences (SEAS) and 
the Harvard T.H. Chan School of 
Public Health have developed a 
biodegradable, antimicrobial food 
packaging system that can extend the 
shelf life of fresh foods and eliminate 
microbial contamination.
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“One of the biggest challenges in the 
food supply is the distribution and 
viability of the food items themselves,” 
said Kit Parker, the Tarr Family Professor 
of Bioengineering and Applied Physics at 
SEAS and senior author of the paper. “We 
are harnessing advances in materials 
science and materials processing to 
increase both the longevity and freshness 
of the food items and doing so in a 
sustainable model.”
The new food packing system has its 
roots in battlefield medicine. For more 
than a decade, Parker and his Disease 
Biophysics Group have been developing 
antimicrobial fibers for wound dressings. 
Their fiber manufacturing platform, 
known as Rotary Jet-Spinning (RJS), was 
designed specifically for that purpose.
RJS works likes a cotton candy machine 
— a liquid polymer solution is loaded 
into a reservoir and pushed out through 
a tiny opening by centrifugal force as 
the device spins. As the solution leaves 
the reservoir, the solvent evaporates, 
and the polymers solidify to form fibers, 
with controlled diameters ranging from 
microscale to nanoscale.
“As it turned out, wound dressings have 
the same purpose, in some ways, as 
food packaging — sustaining tissues, 
protecting them against bacteria and 
fungi, and controlling moisture,” said 
Huibin Chang, a postdoctoral fellow at 
SEAS and first author of the paper.
To make the fibers food-safe, the team 
turned to a polymer known as pullulan. 
Pullulan is an edible, tasteless and 
naturally occurring polysaccharide 
commonly used in breath fresheners 
and mints.
The research team compared their 
RJS wrapping to standard aluminum 
foil and found a substantial reduction 
of contamination by microorganisms, 
including E.coli, L. innocua (which 
causes listeria), and A. fumigatus (which 

can cause disease in people who are 
immunocompromised).
The team also demonstrated that their 
fiber wrapping increased the shelf life of 
avocado, a notoriously finicky fruit that 
can turn from ripe to rotten in a matter 
of hours. After 7 days on a lab bench, 
90% of unwrapped avocados were rotten 
while only 50% of avocados wrapped in 
antimicrobial pullulan fibers rotted.

PINEAPPLE WASTE
In search of new sustainable plastic-
like materials, researchers from the 
University of Alicante in Spain have 
developed a packaging material derived 
from pineapple waste.
According to its developers, the material 
features active natural compounds 
with antioxidant properties that can 
both be transformed into packaging 
containers and help to preserve the food 
held within those containers, thereby 
increasing its shelf life.
Currently, the researchers are testing 
the packaging material on fresh food 
— specifically, raw meat. The team is 
also investigating the aroma-enhancing 
properties of the pineapple-derived 
packaging to potentially improve the 
sensory experience for consumers. 
Ultimately, however, the team seeks 
to develop an edible packaging film 
for the food industry derived from 
pineapple waste.

CONCLUSION
Studies show that it’s not only the demand 
for sustainability that has grown, but also 
a willingness among consumers to pay 
extra to reduce their ecological footprint. 
However, even if consumers have the best 
intentions — price remains an issue. In 
the future, the difficulty will not just be 
finding suitable alternatives to plastic, but 
sourcing them at a price point that would 
still be appealing to consumers. �

packaging sustainability
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Like our page and join our online community: 
www.facebook.com/Potatobusiness  

 
 
 
 
 
 
 
 
 

Follow us on Twitter: 
http://twitter.com/potatobusiness 

We will update regularly on our activities, 
upcoming features and show attendance. 

 
 
 
 
 
 
 
 
  

Join our group on LinkedIn search for:  
Potato Processing 
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