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7FOREWORD

Welcome
to the winter 2020 issue of Baking Europe!

Whilst many of you probably 
don’t relish the onset of 

winter, I am sure that you will 
be glad to see the back of 2020 
following the trail of devastation 
COVID-19 has left and continues 
to leave in its wake. With vaccines 
now fi nally being administered 
there is hope for a brighter future 
and victory in the battle against 
our invisible adversary.

As with any war, rapid 
technological development often 
follows so as we all become more 
computer savvy with remote 
working, it is no surprise that the 
bakery industry is seeing some 
interesting new developments 
in computer-based systems and 
automation in some unexpected 
areas of the factory. 

In this issue, we feature a project 
from Wageningen University 
researchers who have been 
working hard on a new project 
on digital reformulation, whilst 
in Germany at the University of 
Hohenheim, a project is under 
way promising optimisation of 
bakery plant using algorithms, 
resulting in signifi cant savings on 
operational costs and improved 
sustainability.

Sustainability is very much the 
theme as you may have noticed 
from cover; consumers are 
increasingly demanding naturally 
produced products – snacks in 
particular – from sustainable 
sources which poses new 
challenges for the designers and 
formulators. 

Elsewhere we look again at 
the nutritional and functional 
properties of dried fruit nuts 
seeds from Frucom and… do you 
know your nuts from your seeds 
and drupes?   

And fi nally, is bread losing its 
appeal? Campden BRI addresses 
this slightly alarming scenario.

May I on, behalf of the entire 
team here at Baking Europe, 
wish you a very happy and safe 
Christmas, if you celebrate it, and 
hope that 2021 represents happier 
times.

Graham Pendred
Publisher

Winter 2020 BAKINGEUROPE
www.bakingeurope.eu
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BAKERY REFORMULATION: 
CHALLENGES AND 
OPPORTUNITIES
With increasing availability of 
information, consumers are 
nowadays paying more attention 
to labels, ingredients and 
production methods which result 
in increased awareness about the 
food industry. Naturalness, clean 
label, sugar and fibre content, 
nutritional profile and energy 
intake, plant-based ingredients 
and sustainability are becoming 
trendy topics among consumers. 
As a consequence, the concept of 
food reformulation has evolved 
significantly as the process of 
redesigning foods provides an 
opportunity for growth within 
the current consumers’ trends. 
Reformulation in the baking 
industry could improve the 
nutritional adequacy of some 

staple foods by addressing 
nutritional deficiencies; i.e. 
dietary fibres, minerals and 
phytochemicals and over-
consumption; i.e. sugar, salt and 
saturated fats. Furthermore, 
considering the sustainability of 
cereal crops, the baking industry 
could contribute in addressing the 
challenges of climate change and 
nutrition security by introducing 
agricultural and processing 
side-streams from plant-based 
sources as well as underutilised 
climate resilient crops. Hence, 
bakery product reformulation 
could play an important role for 
public health and food security, 
by providing healthier, nutritious 
and sustainable food choices to 
the consumers.

Whilst this represents an 
opportunity, bakery reformulation 

also comes with a number of 
technical, legal and societal 
challenges. Despite the simplicity 
of many recipes, each ingredient 
in bakery products is most likely 
to play a distinct and significant 
role in the final product quality 
and subsequently on consumers’ 
acceptance. Substantial 
reductions in for example, sugars, 
eggs and fats adversely affect 
end product characteristics. At 
the same time, the reformulation 
must meet food labelling 
requirements and consumers’ 
expectations in terms of their 
containing natural, clean label 
ingredients with the nutritional 
profile being substantially 
improved. Overall, reformulation 
can be a challenging multi-
criteria task requiring significant 
investment and technical 
expertise.

Digital reformulation
 
How the bakery industry could lead the transition to nutrient 
dense and sustainable food
 
By Stefano Renzetti*, Gorkem Simsek-Senel, Wageningen Food and Biobased Research, The 
Netherlands

BAKINGEUROPE Winter 2020 
www.bakingeurope.eu

“Bakery product reformulation 
could play an important role for 
public health and food security.”

http://www.bakingeurope.eu
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DIGITALISATION OF KNOWLEDGE
Advances in understanding the functionality 
of the main bakery ingredients, i.e. starches, 
proteins, sugars and fibres provide us with new 
avenues for more sophisticated and advanced 
reformulation approaches. In particular, describing 
and quantifying the physicochemical interactions 
between ingredients during the main processing 
stages, e.g. mixing, fermenting, baking and cooling 
enables the set-up of practical and quantitative 
formulation guidelines to reformulate products. 
Physics-guided reformulation approaches enable 
a more direct link to be made between ingredient 
properties and their effect on end product quality. 
Such approaches are therefore best suited to 
finding suitable ingredients or ingredient mixtures 
which can replace the functionality of less desired 
ones, such as sugars. 

They are also suited to develop novel, more 
sustainable and healthy ingredients from fibre- 
rich side-streams and from mildly fractionated 
plant-protein sources. Interestingly, the use of  
such ingredients can improve the overall 
nutritional content of bakery products when 
ingredient selection and formulation choices are 
guided by both technical and nutritional needs, 
while focusing on consumers’ preferences and 
dietary requirements. However, these  
approaches also require the use of multi- 
criteria reformulation strategies, which can  
be overwhelming without the right technical 
support.

In such context, food and nutritional sciences 
are increasingly applying data and knowledge-
intensive software solutions. Designing new food 
products is a multi-criteria decision process, 
requiring ways to handle the inherent complexity 
of food systems. Software applications can support 
this process as, in principle, they can reason 
consistently over a variety of data and knowledge 
sources. Digital decision support tools could 
serve this purpose when technical, nutritional 
and health data and labelling requirements are 
integrated in knowledge rules and algorithms to 
support multi-criteria formulation choices based 
on consumers’ preferences and dietary needs 
(Figure 1). Such tools should not result in a black 
box providing formulations but support product 
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developers in formulation 
choices, while maintaining 
freedom for creativity and 
craftmanship, which are a 
valuable asset for consumers’, 
particularly of bakery products.

DIGITAL REFORMULATION TOOL 
FOR THE PURPOSE OF SUGAR 
REDUCTION
With obesity, diabetes and 
cardiovascular diseases becoming 
increasingly common, it is 

desirable to reduce the sugar 
content in food products and 
create a healthier product range. 
Ideally, sugar replacement should 
go hand in hand with additional 
nutritional improvements, such 

F igure 1. Concept for a digital reformulation tool for bakery applications. Databases on ingredients technical and 
nutritional data are combined with knowledge rules on formulations and algorithms that link formulation choices to 
end product quality. Similarly, food regulations and labelling rules are integrated. This provides a multi-criteria decision 
support tool guiding product developers in formulation choices, also accounting for consumers’ preferences and dietary 
requirements.

“Scientists at Wageningen were 
able to achieve 100% sucrose 
replacement in a pound cake 
formulation while maintaining 
textural sensory quality and  
increasing dietary fi bre content.”

http://www.bakingeurope.eu
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as an increase in dietary fibres. 
However, this represents a 
considerable technical challenge 
for many bakery products as 
sugar has multiple functions. 
Aside from sweetening, sugar 
plays a critical role in many 
physical aspects related to 
food structure (Renzetti & 
Jurgens, 2016) (van der Sman & 
Renzetti, 2019) (van der Sman 
& Renzetti, 2020), texture and 
sensory properties as well as 
shelf-life (Table 1). Additionally, 
replacement strategies also 
depend on labelling regulations, 
which may involve aspects 

related to nutritional profile, -for 
example, energy density and 
glycemic index.

Experts at Wageningen Food 
& Biobased Research have 
performed a great deal of 
research over recent years into 
the behaviour of sugar in food, 
and particularly on bakery 
products. Taking into account the 
complexity of the food matrix 
application, sugar functionalities 
have been studied from a physical 
perspective. This means not 
just looking at each ingredient 
separately but searching for 

the principles behind the 
functionalities (Renzetti & 
Jurgens, 2016) (van der Sman & 
Renzetti, 2019) (van der Sman 
& Renzetti, 2020). By doing so, a 
number of physical relationships 
have been developed between 
the sugar functionalities in 
bakery products and the sugar 
properties listed in Table 1. For 
instance, changes in sucrose 
concentration in a pound cake 
affects the temperature at which 
egg white proteins denature and 
consequently coagulate to form 
a protein network (Renzetti, 
van den Hoek, & van der Sman, 

Table 1 Sugar functionalities in sweet (not-yeasted) bakery products at different processing steps 
and some relevant physico-chemical and nutritional properties of sugar

Processing 
stage

Sugar functionality in sweet bakery Sugar properties related to its 
functionality

Mixing • Controls air incorporation and bubble stability in its 
crystalline state

• Modulates air incorporation during whisking and foam 
stability by affecting viscosity 

• Controls gluten/flour hydration via its water binding 
(hygroscopic) properties 

• Dissolved sugar provides viscosity and cohesion

• Sweetness factor
• Reducing power
• Hydrogen bonding sites
• Water binding (Humectant)
• Molecular weight
• Density
• Solubility
• Glass-rubber transition (Tg)
• Melting temperature
• Caloric value
• Glycemic index

Baking • Controls viscosity of the dough/batter
• Controls dough spreading (via viscosity)
• Retards bubble growth via increase viscosity if moisture 

evaporates
• Regulates aw, rate of evaporation, steam pressure 
• Shifts protein denaturation at higher temperatures 
• Prevents or delays starch gelatinization
• Hydrolysis into reducing sugars for browning at high T

End 
products

• Promotes surface cracking via recrystallization 
• Renders crispiness by setting the product (i.e. biscuit) into 

a glassy state
• Controls crumb texture (e.g. cake) by enhancing starch 

swelling and amylose leaching
• Controls texture by controlling protein aggregation
• Control texture (e.g. cake) by retarding starch 

retrogradation
• Provides sweetness
• Affects shelf-life (by modulating aw)
• Provides energy (via its caloric value)
• Affects blood glucose levels (via its glycemic index)

http://www.bakingeurope.eu
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2020). Shifting that temperature 
during the baking process will 
affect the time at which the 
cake batter sets into the crumb 
structure, with consequences on 
end product volume and texture. 
Similarly, replacing sucrose 
with ingredients such as sugar 
alcohols or inulins will also 
affect egg protein denaturation 
as well as starch gelatinisation 
temperatures. Wageningen 
scientists have found that the 
denaturation temperature of 
egg proteins is controlled by 
the amount of hydrogen bonds 

present in the water-sugar 
mixture (i.e. described by the 
volume density of hydrogen-
bonds) (Renzetti et al., 2020). 

The same principles also apply 
for gluten and starch (van der 
Sman & Renzetti, 2019) (van der 
Sman & Renzetti, 2020). Changes 
in the composition of the water-
sugar mixture will affect the 
amount of hydrogen bonds in 
the water solution, consequently 
infl uencing the setting of the 
cake structure during the baking 
process.

A fi rst novel prototype of a 
decision support system for 
bakery reformulations has 
been recently developed by 
scientists at Wageningen Food 
& Biobased Research for the 
purpose of sugar reduction. 
All available relevant scientifi c 
insights have been digitalized 
and implemented in the web-
based tool. The tool adopts the 
semantic technology with AI 
and uses data on nutritional 
and various physicochemical 
information of ingredients, 
scientifi cally validated and 

F igure 2 Overview of some steps in the digital reformulation tool: 1. Selecting type of application and specifi c reference 
formulaion 2. Quantifying the reformulation aims with regards to sugar reduction and replacement strategy 3. 
Computing formulations with multiple criteria and comparing them to the reference product 4. Nutriscore for original 
formulation and selected alternative reformulations

http://www.bakingeurope.eu
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published knowledge rules, and 
algorithms to support decision 
making during the different 
reformulating steps (Figure 2). It 
allows users to select the type of 
application (cake, cookie or cereal 
bar) and to defi ne a reference 
formulation to further investigate. 
Using the reference formulation 
some reformulation targets such 
as the amount of sugar reduction 
or additional criteria such as 
fi bre content, kcal, sweetness, 
etc. are specifi ed. This tool serves 
in guiding towards suitable 
reformulation alternatives 
which fulfi ll the multiple criteria 
selected by the product developer. 

Additionally, the digital tool 
provides the Nutriscore 
associated to each formulation 
which is implemented using the 
latest algorithms (Santé Publique 
France). Consequently, every new 

alternative for bakery product 
reformulation can be addressed 
from a perspective of combined 
technical, sensory and nutritional 
aims.

By using the digital tool, 
scientists at Wageningen were 
able to achieve 100% sucrose 
replacement in a pound cake 
formulation while maintaining 
textural sensory quality and  
increasing dietary fi bre content 
(Figure 3). The tool also allows 
us to predict the effect of novel 
sugar replacing ingredients, 
provided that their properties 
are added to the database. For 
instance, sweet amino acids have 
potentials as sugar replacers 
(Renzetti et al., 2020) (van der 
Sman, van den Hoek, & Renzetti, 
2020). Furthermore, the tool is 
applicable and being tested for a 
wide range of bakery products.

OPPORTUNITIES FOR NOVEL 
SUSTAINABLE INGREDIENTS AS 
SUGAR REPLACERS
The digital tool can also serve 
the purpose of supporting the 
development of novel sugar 
replacers with sustainable 
approaches while restoring 
the nutritional balance of 
processed food, such as bakery 
products. In the past, refi nement 
processes were developed to 
obtain very pure and effective 
ingredients such as sucrose or 
sugar replacers. Rethinking such 
processes offers the opportunity 
to make attractive foods based 
on less refi ned functional 
ingredients. Currently, scientists 
at Wageningen aim to valorize 
polysaccharide-rich side streams 
from agricultural and processing 
loss to create innovative 
ingredients for sugar replacement 
and fi bre enrichment. A reverse 

Consistent Quality, 
Efficiency, Profitability
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Rademaker understands these challenges. We provide efficient bakery equipment for every 
possible production environment, based on your specific dough processes and product 
requirements. Resulting in the lowest cost of ownership in the market yielding maximal results 
in terms of product quality and return on investment.
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www.rademaker.com
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engineering approach towards 
functionalization is used by 
applying scientifi c know-how on 
physical and chemical properties 
of sugar as currently embedded in 
the digital tool as well as its effect 
on the perception of sweetness. 

The focus is on developing 
economically sustainable 
approaches at an industrial 
scale using emerging, mild 
processing technologies. 
Ultimately, the goal is to 
develop a natural occurring 
mixture of fi bres, peptides and 
bioactive ingredients from side-
streams which can mimic all 
functionalities of sugars. The 
multi-criteria structure of the 
digital tool with additional AI 
algorithms will also serve the 

Fi gure 3 Example of reformulation with the digital tool. Matching sugar 
properties with a complex mixture results in a pound cake product resembling 
the structure and texture of the reference but without any added sucrose. 
Concomitantly, fi bre content is substantially increased. Using suboptimal 
reformulation approaches provides cake clealry different from the reference.

Fig ure 4. Schematic representation of the digital eco-systems in which infl uencing factors among the engaged 
stakeholdres could converge and fi nd synergy in knowledge (data, rules), tools and policies towards reformulation as 
an economically sustainable public health strategy 

http://www.bakingeurope.eu
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purpose of these developments.

OUTLOOK TO A DIGITAL 
REFORMULATION ECO-SYSTEM
Aside from serving the primary 
aim of assisting companies 
in their sugar reformulation 
aims, scientists at Wageningen 
considered the current prototype 
of the reformulation tool as a 
dynamic digital environment. 
It is built to further expand 
beyond the sole purpose of sugar 
reduction. 

It is the realization of a fi rst 
step towards building a digital 
platform in which ingredient 
suppliers, end manufacturers, 
academia and government could 
come together as partners and 
converge on reformulation as an 

economically sustainable public 
health strategy (Figure 4). Such 
digital eco-systems could provide 
benefi ts to all stakeholders, 
creating easier access for end 
producers to relevant technical 
data and easier connection of 
ingredient suppliers. For policy 
makers, embedding incentives 
in the knowledge rules and 
algorithms may enhance the 
effect of the policies as well as 
provide opportunities for a more 
effi cient monitoring of policy 
implementation. Overall, the 
digital environment will be a 
suitable platform for an active 
eco-system of engaged partners 
where synergy and momentum 
among the key stakeholders could 
be gained for a radical shifts 
towards healthier diets. ■
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Demand for bread exceeded 
50% at one point during the 

current health crisis, proving it to 
be one of the UK’s favourite staple 
foods. It’s an important part of 
the diet for many consumers and 
contributes many key nutrients 
including dietary fibre, yet some 
still consider it an unhealthy 
baked product. Here I’ll explore its 
importance, from the sustainable 
agricultural aspects through to 
the perceived health benefits, 
including some of the myths that 
have given bread a bad name. 

WHEAT – A SUSTAINABLE CROP 
FOR THE UK
Wheat, barley and oats are the 
main cereal crops that grow 
well in the UK climate and soils. 
Fields sown with these crops 
dominate the UK arable pastures. 
Their commercial importance 
to the UK economy is clear from 
the data in Table 1 (Ref. British 

food and farming at a glance, 21 
March 2016, Defra). Only milk 
has a higher value to the UK 
agricultural sector than cereals. 

The UK wheat and flour supply 
chain is carefully managed so 
that most of the UK’s needs are 
met by UK-grown wheat. Planting 
takes place in winter and spring, 
with harvesting from August 
depending on weather during the 
growing season and at harvest 
time. Despite the variable UK 
weather, wheat grows well in 
most areas of the UK. It can truly 
be described as a sustainable 
crop. 

Wheat is milled into flour for use 
in bakery products, in animal 
feed and for distilling into spirits. 
Approximately five million tonnes 
of wheat are currently milled 
in the UK each year for human 
consumption. Of this, around 
85% is grown in the UK (Ref. The 
UK flour milling industry, NABIM, 
2019), with imports from Canada, 
Germany, France and the USA 
making up the remaining 15%. 
Roller milling is the most common 
method of converting grain to 
flour with stone milling used for 
some speciality applications. 

In roller milling, wheat is ground 
into different fractions: 

• the endosperm, containing 
the starch and gluten-forming 
proteins; 

• the embryo (germ), rich in 
lipids and micronutrients; and

BREAD – A HEALTHY PART OF OUR DIET?
 

By Dr Gary Tucker (pictured), Fellow, Campden BRI

Table 1: 2014 UK Agricultural production by value

Agricultural product UK production (£ billion)

Milk 4.6

Cereals 3.5

Beef and veal 2.6

Poultry 2.3

Pork 1.3

Vegetables 1.2

Mutton and lamb 1.1

Eggs 0.7

Potatoes 0.7

Oilseed rape 0.7
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• the outer layers of the grain, 
rich in different fibres. 

At this stage it is worth reminding 
ourselves that the Chorleywood 
Bread Process (CBP) had a major 
role in increasing the percentage 
of UK wheat that could be used in 
bread making. This was possible 
because of the high-shear mixing 
operation that developed the 
gluten in bread dough more 
efficiently than was previously 

possible. Prior to the introduction 
of the CBP processes from 1961, 

around 30% of UK wheat was 
suitable for bread making, with 

BREAD – A HEALTHY PART OF OUR DIET?
 

By Dr Gary Tucker (pictured), Fellow, Campden BRI

Table 2: UK end use for wheat flour

Flour product %

Bakeries (bread) 66

Biscuits 11

Other foods 10

Exported 7

Household 4
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the rest imported. This percentage 
has since increased to 85%.

There are two types of wheat 
that have different physical 
characteristics and therefore 
different end uses. Hard wheat 
is used for bread, while soft 
wheat is used for other goods 
including cakes, biscuits and 
distilling. Table 2 (NABIM, 2019) 
shows the uses for UK fl our and 
highlights that bread is by far 
the main use. Household use is 
surprisingly small but increased 
in 2020 as a result of the interest 
in home baking during the 
COVID-19 lockdown. This created 
operational problems for most 
mills because they were not set 
up to pack large volumes of retail 
packs. The lack of fl our on retail 
shelves was a result of this and 
not through a limited supply of 
wheat to the mills.

Wheat requires some physical 
processing operations to increase 
its digestibility and palatability. 
This is achieved by milling the 
grains into fl our, which is mixed 
with water and made into food 
products such as bread, cakes, 
biscuits and pastry. There are 
minimal chemicals required for 
these conversions, further adding 
to the sustainability and green 

environmental credentials of 
wheat.

NUTRITIONAL QUALITIES OF 
BREAD
Bread has proven itself to be one 
of Europe’s favourite staple foods 
and for good reason. An updated 
review launched in June 2020 by 
the British Nutrition Foundation 
(BNF) outlined the role of bread 
in the UK diet (supported by the 
Federation of Bakers). The review 
looked at the contribution of 
bread to nutrient intakes, the 
biological effects of different 
components of bread, health 
claims related to these, and future 
trends for bread. Its fi bre content 
was central to many of its positive 
attributes, which are described 
later in this article. 

Bread contains benefi cial 
quantities of each macronutrient 
including carbohydrates, protein 
and lipids (fat) – see Table 3. 
Carbohydrates in bread are 
found in three forms: sugars 
for instant energy, starches for 
slower energy release and fi bres 
for satiety and enhancement of 
digestion. A blend of different 
carbohydrate forms smooths out 
the energy release mechanisms 
but is not found in many foods. 
Bread is also a good source of 

dietary protein, required by our 
bodies for growth, renewal and 
repair. Contrary to some publicity, 
bread is low in fat and therefore 
relatively low in calories. An 
average medium slice of white 
bread (38g) contains only 0.6g 
of fat and 77 calories, while 
wholemeal contains 0.9g of fat 
and 79 calories. 

As well as the macronutrients, 
bread contains micronutrients 
that are essential in our diets. 
Some of these come from the 
fortifi cation of white fl our that 
was introduced to increase 
selected nutrients to match the 
levels found in wholemeal fl our. 
The fortifi ed micronutrients in 
white fl our include: 

• Calcium – four medium slices 
per day provide over 30% of the 
recommended daily intake of 
calcium needed to maintain 
healthy bones and teeth

• Iron – important for energy, 
concentration, a healthy 
immune system and healthy 
blood

• Vitamins and minerals 
including those in the B group:-
thiamine (B1), niacin (B3) and 
folate (Folic Acid) – all playing 
a vital role in maintaining good 
health and well-being.

Table 3: Macronutrient composition of UK bread per 100g

White bread Wholemeal bread

Energy (kcal) 236 217

Carbohydrate (g) 48.7 42.0

Starch (g) 45.8 39.3

Total sugars (g) 3.0 2.8

Fibre (g) 2.9 7.0

Protein (g) 8.7 9.4

Fat (g) 2.1 2.5

Table 4: UK fi bre intakes (2015 Government guidelines)

Age group
(years)

Recommendation
g/day)

Mean intake
(g/day)

1.5–3 15 10.3

4–10 20 14.0

11–18 25 15.3

19–64 30 19.0

65+ 30 17.5

75+ 30 16.5

http://www.bakingeurope.eu
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It is well known that white bread 
is more popular with consumers 
than wholemeal. Approximately 
89% of bread making fl our milled 
in the UK is white, with only 
2% brown and 9% wholemeal. 
White fl our consists mostly of 
the endosperm, which is mainly 
starch and protein (approximately 
80% and 10% respectively). The 
germ and outer layers of the 
wheat grain together are called 
the bran. These are present 
in wholemeal fl our and make 
a considerable and positive 
contribution to fi bre in the diet.

FIBRE IN BREAD
It is well known that diets high 
in fi bre are associated with 
reduced risk of type 2 diabetes, 
cardiovascular disease and 

colorectal cancer. Recent surveys 
have shown that the UK intake 
of fi bre falls well below the 
recommended amounts (see 
Table 4). Bread, especially 
wholemeal, is an important 
source of the dietary fi bre needed 
to keep our digestive system 

healthy, help control blood sugar 
and cholesterol levels – it also 
makes us feel fuller for longer. All 
bread, including white, provides 
fi bre that is benefi cial to our diet. 
Wholemeal bread is highest in 
fi bre, at 7g per 100g, with white 
bread providing 2.9g of fi bre per 

Table 5: Different types of fi bres found in wheat and fl our

Fibre content
(g/100 g dry matter)

Whole-grain wheat Refi ned wheat fl our

Arabinoxylan 7.1 2.1

Cellulose 1.9 0.2

Fructans 0.9 0.6

Lignin 1.5 0.0

β-glucan 0.6 0.2

Resistant starch 0.3 0.3

Other 1.9 0.9

Total dietary fi bre 14.2 4.3

“Contrary to some publicity, 
bread is low in fat and therefore 
relatively low in calories.”

Winter 2020 BAKINGEUROPE
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100g. The fi bre levels in white 
bread are just below the threshold 
to qualify as a source of fi bre 
using UK and EU nutrition claim 
regulatory criteria of at least 3g 
of fi bre per 100g or at least 1.5g of 
fi bre per 100 kcal. 

However, it is not just the 
quantity of fi bre that makes bread 
such a benefi cial product for the 
diet, but the range of fi bre types 
from wheat. Table 5 presents the 
different types of fi bre found in 
wheat and in refi ned wheat fl our 
(adapted from Bach Knudsen et 
al., 2017). The category of ‘Other’ 
refers to the non-cellulosic 
residues. 

The digestion of fi bres throughout 
the gut is a relatively new but 
complex area of research. It is 
now known that gut health is 
about more than just digestion. 
Potentially, the microorganisms 
that live in the gut, known as 
the gut microbiota, can affect 
several aspects of our health and 
wellbeing, including:

• glucose and lipid homeostasis
• energy metabolism
• immune function
• cancer rates, and
• hormone levels

With this in mind, the fi bre in the 
bread we consume, particularly 
wholemeal, can be considered a 
prebiotic, meaning it feeds our 
gut microbes improving our gut 

health. Better yet, because bread 
contains a variety of different 
fi bre types (as seen in Table 
5), more of our good microbes 
benefi t throughout our gut.

Cereal fi bres possess an almost 
unique range of fi bres among 
the foods we consume. The 
rate at which the cereal fi bres 
are digested varies depending 
on their molecular sizes and 
structures. Most cereal fi bres are 
classifi ed as carbohydrates, as 
are sugar and starch. Therefore, 
bread digestion starts early on 
with sugar conversion to glucose, 
followed by a sequential digestion 
of the starches, fructans and the 
more complex fi bres. Cereal fi bres 
will play a role in most parts of 
the gut.

As if feeding the gut microbiota 
was not enough, there are 
many bioactive compounds in 
cereals, and therefore in bread 
that benefi t our health. Fibre, 
vitamins, minerals and bioactives 
are mostly concentrated in the 
bran (particularly the aleurone 
component). Bread made from 
the whole wheat contains a 
variety of bioactive compounds 
such as phytochemicals. 
Evidence suggests that diets rich 
in phytochemicals (present in 
plant foods) protect against the 
development of chronic diseases 
such as cardiovascular disease, 
type 2 diabetes and cancer. 
Emerging research suggests 

that consuming a diverse range 
of bioactives benefi ts the gut 
microbiome, from fruit and 
vegetables, pulses and whole 
grains. Bread rich in fi bre plays an 
important role in this.

WHEAT, BREAD AND FIBRE: THE 
KEY TAKEAWAYS
Wheat is one of the most 
important cereals for the UK both 
commercially and for our health. 
It is a sustainable crop that is 
well suited to the UK climate 
and soils. Wheat fl our milled 
from the grains is a source of 
macronutrients, micronutrients 
and a diverse range of fi bres that 
are of major importance to our 
health. Bioactive compounds 
are also present in wheat fi bre 
that are highly functional. The 
diverse fi bre types in wheat fl our 
are benefi cial to maintaining 
a healthy gut microbiome, 
offering regulation of energy 
and protection against disease 
through an effective immune 
system. Bread made from 
white fl our contains many of 
these nutrients and contributes 
positively to our diets. However, 
wholemeal fl our contains 
higher levels of fi bres and of the 
bioactive compounds found close 
to the outer layers of the grain, 
making wholemeal bread one of 
the healthiest foods we can eat. ■
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The story behind Mill Katić is 
as remarkable as it has been 

successful. After more than 15 
years working as an operator in 
the control room of the Krško 
Nuclear Power Plant, the Founder, 
Zvonko Katić took a brave 
decision to build a small fl our mill 
with his wife not far from Krško, 
and start their own business.

When, after two years of 
construction, fl our production 
fi nally began in the summer of 
1990, daily capacity was then 
only 25 tons of wheat. However, 
a successful start-up meant the 
entire production line had to 
be upgraded only seven years 
later to meet growing demand. 
These days the mill is computer 
controlled and packs 1kg, 5kg and 
10kg bags to order. 

The main activity of the company 
is grinding wheat into different 
fl ours, i.e.: wheat fl ours, feed fl our 
and bran, respectively. 

“Our wide range of high quality 
fl ours offers a broad choice for 
both master and domestic bakers 
creating nutritious everyday 
breads, cakes and croissants. We 
also grind all other cereals on a 
stone mill.

We feel proud to have 
developed a loyal customer 
base over the last 30 years, 
not just in Slovenia, but in EU 
countries and other parts of the 
world. Wherever our customers 
may be, we focus at all times on 
attaining the highest standards 
in production, quality and 
customer service. 

We have embraced technology 
and are investing in new lines 
such as milling and protein 
shifting equipment for beans 
and lentils. Our latest investment 
which will be completed in 
2021, is a new plant dedicated to 
gluten and allergen-free products.  
Challenge us to serve you!” ■

SERVING SLOVENIA,
the EU and the rest of the world 
with high quality fl our

FOR MORE INFORMATION

Marko Katić, CEO
Mlin Katic d.o.o.
Slovenia
Tel.: +386 (0) 749 22 148
Tel. direct: +386 (0) 749 06 506
Email: mlin@mlinarstvo.com
www.mlinarstvo.com 
www.worldoffl our.com 
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Nuts and dried fruit for 
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Nuts and sun or air-dried fruits 
are among the most portable 

of foods, offering a combination 
of sustaining sweet and savoury 
snacks, which can be consumed 
throughout the year. Dried fruits 
were fi rst recorded in ancient 
Mesopotamia where they were 
included in the world’s earliest 
recipes to have survived. Their 
low pH and moisture content, 
plus their natural antimicrobial 
compounds, contribute to their 
stability and longevity. They can 
add endless variety to snack 
mixes, as well as contributing 
to traditional events and 
cuisines, such as pesto, tagines, 
Christmas cakes and can provide 
a nutritious energy boost when 
ending the Ramadan fast.

Unfortunately, despite their 
grand history and tradition, 
nuts became associated with 
fat and dried fruit with sugar as 
the science of nutrition evolved. 
However, their benefi ts are now 
regarded as greater than their 
perceived drawbacks. So, both 
foods are now rightly included 
within specifi c national healthy 
dietary recommendations (for 
example: France, UK and the 
USA) and are now included in the 
recommended Mediterranean 
Diet because of their nutrient-
dense nature and a rapidly 
growing body of research 
supporting their positive 
infl uence on health. 

As long ago as 2008 a modelling 
study demonstrated that 
exchanging one unhealthy 
snack, such as crisps, chocolate 
bars, cakes and pastries, for one 
healthy snack, which included 
unsalted nuts and dried fruit, 
could potentially prevent 6,000 

deaths from cardiovascular 
disease in the UK annually.

The health benefi ts of eating 
plenty of fruit and vegetables 
are universally accepted. 
Furthermore, global analyses 
for non-communicable diseases 
ranked diets low in fruits in third 
place as a contributor to disease 
and death (fi ve million people 
a year globally) with fi rst and 
second rankings being high blood 
pressure and smoking. 

Analyses of emerging research 
related to whole fruit, which 
includes dried fruits, suggests 
that low whole-fruit intake is 
potentially a more serious health 
threat globally than previously 
understood, in part due to the 
unique blend of low-to-moderate 
energy density, micronutrients, 
phytochemicals and fruit fi bre 
content, which combine to 
help reduce the risk of chronic 
diseases, including those affecting 
the colon, such as constipation, 
irritable bowel syndrome, 
infl ammatory bowel disease, 
diverticular disease; reducing risk 
of cardiovascular disease, type 2 
diabetes, lung disease, colorectal 
and lung cancers and depression.

Research on two specifi c dried 
fruits (prunes and raisins) 
indicates that they can help in 
weight management diets due 
to their satiety effects, like fresh 
fruits. There is good evidence 
that fi bre contributes to satiety so 
other dried fruits such as apricots 
and fi gs may similarly help with 
weight management, although 
there are no studies to support 
this to date. Prunes are not just 
the only whole fruit to carry an 
EU authorised health claim for 

Nuts and dried fruit for 
high-quality nutrition
By Jennette Higgs, registered nutritionist and dietitian, Foodtofi t.com

http://www.bakingeurope.eu


24

BAKINGEUROPE Winter 2020 
www.bakingeurope.eu

INGREDIENTS
NUTS AND DRIED FRUIT

normal bowel function (100g/day), 
but there is increasing research 
suggesting a protective role for 
prunes in bone health as well.

Research on nuts is now plentiful 
and supports a beneficial, 
protective role for nuts in the 
diet. From high-quality human 
studies conducted on different 
nuts, including peanuts, almonds, 
walnuts, pistachios, cashews, 
hazelnuts, macadamias (Turn to 
our side article below – some nuts 
may not be nuts after all, Ed), it 
is now firmly established that 
consuming 1-2 portions (30-60 
grams) of nuts daily as part of 
a healthy diet, reduces the risk 
of cardiovascular disease and 
lowers cholesterol (specifically 
total cholesterol and the harmful, 
low-density lipoprotein LDL 
cholesterol) and triglycerides. The 
European PREDIMED (Prevención 

con Dieta Mediterránea) study has 
shown that a Mediterranean diet 
supplemented with 30g of mixed 
nuts can reduce cardiovascular 
events by up to 30% in high 
risk subjects. More specific 
research has shown that eating 
nuts (pistachios, walnuts and 
hazelnuts) shows positive effects 
on endothelial function, which 
is associated with heart disease. 
Moreover, walnuts can carry 
an authorised EU health claim 
that consumption of 30g a day 
contributes to an improvement of 
the elasticity of blood vessels.

Several studies have also shown 
improvements in blood glucose, 
insulin regulation and gestational 
diabetes (pistachios). Despite 
their high fat/calorific content, 
increasing research supports 
a beneficial role for nuts in 
reducing obesity risk, through 

their nutrient dense and satiating 
nature. Replacing at least half 
a serving daily of less healthy 
foods (such as popular snacks: 
biscuits, pastries, savoury snacks 
and confectionery) with nuts is 
recommended as a simple and 
effective strategy for weight 
management. Given the above, 
it is not surprising that studies 
have concluded that daily nut 
consumption seems to be linked 
with reduced all-cause mortality 
and cancer.

Research relating to the 
contribution of the combined 
effects of nuts and dried fruit to 
human health is virtually non-
existent, but considering their 
nutritional strengths alone, it 
is not difficult to conclude that 
they have the potential to exert 
a strong beneficial influence on 
health throughout life.

http://www.bakingeurope.eu
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All tree nuts and peanuts are a 
source of beneficial unsaturated 
fats, monounsaturated fats and 
fibre. Likewise, all dried fruits 
contain carbohydrates, are a 
source of fibre and are low in 
fat and salt. The nutrients in 
traditional dried fruits are similar 
to the equivalents found in 
fresh fruit. for example, if one 

compares one grape or plum 
to one raisin or prune, so they 
provide good sources of several 
micronutrients, except vitamin 
C. Traditional dried fruits, by 
definition have no added sugar. 
These generally include dates, 
figs, prunes, raisins, apricots, 
peaches, apples, pears and 
currants. Peanuts (groundnuts) 

are actually legumes, as opposed 
to tree nuts, so share many of the 
benefits of tree nuts and beans. 
Given most nuts also provide 
protein in varying amounts, 
dried fruit and nut mixes 
provide a healthy balance of 
macronutrients.

Each type of nut and dried fruit 

“Walnuts can carry an authorised 
EU health claim that consumption 
of 30g a day contributes to an 
improvement of the elasticity of 
blood vessels.”
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Our vacuum coolers have the power to maximise 
efficiency in every bakery. We ensure the highest hygiene 
standards whilst maintaining easy, simple integration into 
existing control systems.

Years of research and development combined with our 
experience we have compiled from previous vacuum 
projects have led to this being our most powerful vacuum 
cooler yet.

VCS: The fastest cooling method of all.

Brand new vacuum cooler for 
rapid cooling of baked goods 

durrer

The time has come: 
Durrer presents a new generation of vacuum chambers.

durrer
rapid 
vacuum 
cooling

It couldn’t be faster: 
Bread is cooled from 
oven temperatures to 
60°C/140°F within 
minutes.

All of our vacuum coolers 
meet the highest technical 
requirements and surpass 
hygienic standards.
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has individual nutrient strengths 
due to their unique mixes of 
different vitamins, minerals 
and health protective bioactive 
compounds, such that nut and 
dried fruit mixes provide a wide 
range of essential nutrients 
between them. Generally, all nuts 
and dried fruit are sources of 
fibre, potassium and copper. 

Considering nuts alone, 
pistachios, peanuts, walnuts, 
almonds, cashews, macadamias, 
hazelnuts and Brazil nuts 
are sources of manganese, 
magnesium and phosphorus, 
most nuts are a source of vitamin 
E, thiamine, vitamin B6, folic acid, 
iron and selenium; and individual 
nuts excel in specific nutrients, 
notably: pistachios in vitamin 
B6, potassium and chromium, 
peanuts in niacin, almonds in 
calcium and vitamin E, cashews 
in vitamin K, zinc and iron; Brazil 
nuts in selenium, macadamias in 
monounsaturated fatty acids, and 
walnuts in omega 3 fatty acids. 

Also, hazelnuts, peanuts and 
cashews provide pantothenic acid 
and cashews, Brazils and almonds 
provide biotin. Of the dried fruits, 
prunes excel in vitamins K, B6 
and sorbitol, figs in manganese, 
magnesium, calcium and iron, 
apricots in vitamins A and E, 
niacin and iron, dates and raisins 
for their phytochemical profile.

The nutritional attributes of 
nuts and dried fruit mixes 
provide a healthy balance of 
macronutrients. Pistachios, 
peanuts, walnuts, almonds, 
cashews, macadamias, hazelnuts 
and brazil nuts are sources of 
manganese, magnesium and 
phosphorus. Dates, figs, prunes, 
raisins, apricots, peaches, apples, 
pears and currants by definition, 
on the other hand, have no added 
sugar. All nuts and dried fruit 
are sources of fibre, potassium 
and copper. Nuts and dried fruit 
provide between them a wide 
range of essential nutrients. 

Given this extensive nutrient 
list, it is not difficult to see that 
increasing daily intakes of nuts 
and traditional dried fruit can 
improve the nutritional quality of 
one’s diet significantly. Similarly, 
these complementary benefits of 
nuts and dried fruit match nature 
itself when considering the 
diverse list of health protective 
phytochemicals they also provide 
in plentiful quantities. Research 
on phytochemicals suggests they 
may contribute to reducing the 
risk of chronic diseases. 

Research on the importance of 
the gut microbiome on health is 
growing and there is no doubt 
that what we feed our bodies will, 
initially via our gut, influence our 
metabolism and health. Whole 

fruits, including dried fruit, work 
as prebiotics due to their fibre 
and polyphenol content. Dietary 
fibre ‘feeds’ our gut, stimulating 
the growth of healthy bacteria, 
so including a daily mix of dried 
fruit and nuts in the diet adds 
fibre and nutrient-dense variety 
which is key for a healthy gut 
microbiome.

It is now known that the average 
fibre intake per person is below 
20g/day globally, yet the EU 
recommends a minimum of 
25g/day with higher levels for 
full health benefits. Given that 
over 90% of the inhabitants of 
the Western world consume 
insufficient whole fruits and 
fibre to meet well-established 
recommendations (dried fruits 
contributing minimally to total 
fruit intakes currently), adding 
more dried fruits to the diet 
is a convenient and relatively 
low-cost option to meeting 
recommended fruit intakes. 
Similarly, nut consumption 
remains relatively low across the 
EU and yet, as regards to their 
contribution to health, both nuts 
and dried fruit could be making 
a more significant health impact, 
were consumption to increase. A 
simple dietary modelling exercise 
has shown that to achieve 
recommended fibre and nutrient 
intakes on a western-style diet is 
difficult without including nuts 

26 INGREDIENTS
NUTS AND DRIED FRUIT

http://www.bakingeurope.eu


KNOW YOUR NUTS
When is a nut not a nut? When it’s a drupe, legume or seed of 
course. Generally, a nut can be defi ned as a single seed protected by 
a hard-outer shell, whereas a drupe is a seed contained in a hard 
shell (pit) and surrounded by a fl eshy protective outer layer of fruit 
such as with peaches and plums. Legumes are typically multiple 
edible seeds such as peas enclosed in a pod. Seeds are the plant 
itself in embryonic form protected within an outer covering. Seeds 
have the advantage of often having names containing the word 
seed, which is a lot more convenient than the often-misnamed nut. 

Identifying which are which types is not necessarily 
straightforward. For example, the peanut is a legume in spite of its 
name, grows underground and can certainly not be defi ned as a tree 
nut. Meanwhile, coconuts, almonds and walnuts are drupes rather 
than nuts and a brazil nut is a seed inside a capsule rather than a 
shell, so not a nut. 

Including these culinary items (however defi ned), in or on bread, can 
enhance fl avour and texture while providing additional nutritional 
benefi ts as a result of their vitamin content (especially B), protein, 
fi bre, minerals and fat. In addition, seeds can be a good source of 
Omega 3, including sesame, sunfl ower, millet, chia, hemp, fl ax and 
pumpkin Seeds.

While, the addition of nuts and fruits can add value to a product, 
they also have the potential of restricting the number of consumers 
where they are excluded through aversion to novel textures, 
allergies and intolerances. Consequently, identifi cation of how they 
are classed by the EU is as an important commercial consideration 
as what they might, or might not, contribute towards consumer 
appeal. According to technical guidance: food allergen labelling 
information (EU Regulation 1169/2011), allergens include: almond, 
hazelnut, walnut, cashew, pecan nut, Brazil nut, pistachio nut and 
Macadamia nut and products thereof. The inclusion of peanut and 
products thereof were to be expected of course, but other legumes 
are included such as soya and lupin. Seeds include: mustard, 
sesame and celery seeds, but fortunately not poppy, pumpkin, or 
sunfl ower. 

The addition of nuts, of whatever description, to baked products is 
of great commercial and nutritional benefi t. However, sorting out 
the wheat from the chaff, in this case nuts, ensures their continued 
and productive application within the industry.
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and dried fruit, alongside other 
wholegrains.

With increasing industrialisation 
of our food supply, far from being 
outdated as nature’s snacks, 
these plant foods are part of the 
solution to improving our dietary 
health. Both nuts and dried fruits 
provide fi bre and an array of 
phtyo-protective compounds; 
dried fruits offer a natural sweet 
solution to replace some added/
free sugars in food manufacturing 
and likewise nuts have the 
potential to better balance dietary 
fatty acid intakes towards a 
healthier unsaturated/saturated 
fat ratio. Nutrition science is still 
evolving and more research is 
needed to explore fully the wide-
ranging potential health benefi ts 
from the daily inclusion of a 
variety of nuts and dried fruits in 
our diet. Meanwhile, their long 
history of traditional uses, as 
natural snacks, adds to current 
research, which together more 
than justifi es enjoying a daily mix 
of nuts and dried fruit as part of 
a balanced and varied diet and 
healthy lifestyle. ■

FOR MORE INFORMATION

Article commissioned by FRUCOM 
– the EU association of importers 
of dried fruit, nuts, processed fruit, 
vegetables and seafood. 
www.frucom.eu
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Lifestyle related health problems such as obesity, diabetes and others linked to diets are not new 
trends. Indeed, governments, the media, and the food industry have been particularly attentive to 
these issues over the last couple of decades. Despite this, the prevalence of such problems continues 
to become more common globally. The COVID-19 crisis is causing consumers to re-evaluate their 
eating habits, especially as they make the connection between excessive waistlines, increased risk 
of health problems and vulnerability to disease and illness. At the same time, issues such as time-
scarcity and changing meal-time habits mean that the ability to eat healthy is more of a challenge in 
the eyes of the consumer than ever before. This is something that will drive demand for snacks that 
are deemed guilt-free and conveniently nutritious in 2021 and beyond – both in the retail and food 
service channels.

Demand for 
healthy snacks
continues to grow
By Mike Hughes, head of research and insight at FMCG Gurus

“For many consumers, priority 
is still given to avoiding dietary 
evils rather than increasing intake 
of ingredients associated with 
offering a nutritional boost.”
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Across the globe, meal-time 
habits continue to evolve, 

resulting in the concept of what 
constitutes a meal vs what 
constitutes a snack becoming 
increasingly blurred. On average a 
total of one quarter of consumers 
skip breakfast (24%) and lunch 
(25%) at least twice a week. The 
reason for this is that consumers 
can often feel that they do not 
have time to prepare a meal or 
are simply not hungry. When 
skipping meals, a total of 50% say 
that they often substitute this 
with a snack. As such, it is not 
surprising that 55% of consumers 
expect snacks to offer some form 
of nutritional boost. This shows 
that snacks are no longer seen as 
an occasional treat where little to 
no attention is paid to nutritional 
intake. Instead, consumers 
want snacks that can be easily 
incorporated into diets in a 

hassle-free manner and offer a 
quick and convenient nutritional 
boost. This is a key reason why 
sports nutrition snacks have 
become increasingly popular 
in recent years, with 51% of 
consumers saying that they have 
substituted traditional snacking 
products for high protein/low 
sugar alternatives.

The reality is that when searching 
for such products, consumers will 
not be over-attentive to issues 
such as the proportion, source, 
or quality of the protein in the 
product. Instead, they will simply 
glance at the front of packaging 
for the words “high in…” and 
“free-from…” claims before 
deciding if a product is healthy 
or not. Noticeably, when asked 
what makes a snack product 
healthy, consumers are more 
likely to cite their preferences as 

low sugar (53%) over high protein 
(36%), demonstrating that for 
many consumers, priority is still 
given to avoiding dietary evils 
rather than increasing intake 
of ingredients associated with 
offering a nutritional boost. The 
view of sugar as the number one 
dietary evil amongst consumers 
has intensifi ed in recent months. 
This is because many feel that 
in the fi rst half of 2020 that they 
adopted less healthy eating 
habits as a result of the outbreak 
of COVID-19. This is something 
that they want to remedy in the 
future, especially as they believe 
that the virus will continue to 
have an impact on daily lives for a 
considerable time to come.

Over the period of April to July 
2020, FMCG Gurus conducted 
three waves of surveys across 
eighteen countries examining 
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how attitudes and behaviours 
were evolving as a result of 
coronavirus. The research 
showed that on average, 62% of 
consumers have become more 
conscious of their overall health 
and wellbeing suggesting that 
concern towards vulnerability 
to disease and illness is not 
restricted to the more vulnerable 
such as the elderly. 

In addition to this, 30% of 
consumers said that they have 
become more conscious about 
their weight, something that can 
be attributed to 42% of consumers 
saying that they have snacked 
more as a result of the virus, 
with 20% saying that they were 
also less attentive to their calorie 
intake. This shows how, in times 
of uncertainty, consumers can 
often turn to food for moments of 
escapism from the pressures of 
everyday life.

Whilst escapism or comfort-
eating may have been important 
to consumers in the short-term, 
in the long-term they realise 
that it can be more detrimental 
than benefi cial to their health. 
Unsurprisingly, 79% of consumers 
say that they are planning to 
eat more healthily as a result 
of COVID-19. When asked what 
steps they would take, the 
second most popular answer to 
eating more fruit, was to reduce 
sugar intake (56%) showing that 
consumers recognise the link 
between excessive sugar intake 

and rising levels of obesity and 
diabetes. This link will have been 
strengthened by the high levels 
of attention given to how obesity 
can increase the risk of serious 
complications arising from those 
who contract the virus.

The reality is that many 
consumers believe that COVID-19 
is something that will continue to 
have an impact on daily lives for 
at least another twelve months, 
with multiple waves of the virus 
anticipated. This, combined with 
consumers wanting to stay fi t 
and active as long as possible, 
will continue to drive demand 
for healthy snacks. The bakery 
industry needs to respond to 
this by launching products that 
are seen to be natural, high in 
functional ingredients and where 
possible, low in ingredients such 
as sugar. Such products can 
also be seen to bridge the gap 
between meal and snack, offering 
convenience, taste and nutrition 
at the same time. However, 
whilst consumers make greater 
attempts to snack more healthily, 
it is important to recognise that 
barriers exist when searching for 
such food items.

One key barrier in the search for 
health snacks is a lack of available 
options. For instance, 66% of 
consumers say that they regularly 
visit food service outlets for 
snacking purposes. At the same 
time, however, 26% of consumers 
say that their ability to follow 

a healthy diet limited by their 
being required to eat regularly 
when away from home. This is 
further refl ected by those who 
regularly visit food service outlets 
for snacking purposes with 58% 
saying they would like to see 
healthier options on sale. To 
exacerbate this situation, where 
healthy snack food can be found, 
31% say that they often declare it 
to be bland and boring. 

Opportunity knocks loud and 
clear, therefore, for the increase 
in availability of healthy, tasty, 
nutritious bakery snack products 
that are guilt free and convenient.

The fi nal, and by no means least 
important factor to consider is 
that of sale price of those snacks.  
In today’s parlous state of the 
world economies, it is crucial that 
healthy snacks are affordable, 
particularly at a time when 
48% say that eating healthily is 
expensive. As concerns about 
health continue to intensify, food 
products like this will be of high 
appeal to consumers in 2021. ■

FOR MORE INFORMATION

Will Cowling
Email: will.cowling@fmcggurus.com
Tel: +44 (0) 20 3950 2143

This article is based on the following surveys:

FMCG Gurus COVID-19 survey series – 2020
FMCG Gurus Country Profi le survey series – 2020
FMCG Gurus Active Nutrition survey series – 2019
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There are approximately 150 
million tonnes of plastic 

in our oceans with millions of 
tonnes entering them annually. 
We are haunted by images of the 
accumulation of the pollution, as 
well as the knowledge that where 
it has broken down into nano and 
microparticles, it has even more 
detrimental effects on the oceans 
as well as on the lifeforms that 

ingest it. However, the sea itself 
may be able to offer the solution. 
Seaweed, algae and seashells are 
being used in the development 
of sustainable and recyclable 
alternatives to petrochemical-
derived plastics. Whether they 
are durable and friendly to the 
food they wrap, or are being 
promoted solely because they are 
sustainable, is another question. 

THE PROBLEM WITH PLASTIC
Ironically, the original moves 
towards sustainable energy 
policies by western governments 
may have contributed towards 
widespread petrochemical 
pollution of the oceans. In the 
1960s and ‘70s plastic was used in 
a variety of products, but was not 
the all-pervading material it is 
today. Shopping bags tended to be 

SEA CHANGE  
IN PLASTICS
By Frank Millard editor Baking Europe
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of wicker, paper or hessian. Our 
apples were wrapped in tissue 
paper and stored in cardboard 
boxes. Our bread came in paper 
packages or paper bags, which 
also contained our cakes and 
confectionery. Subsequently, 
almost every product became 
wrapped in single-use plastic in 
every aisle of every supermarket. 
So, what set us on this course? 
The promises of a cheap, 
durable and lightweight product, 
extended shelf-life, hygienic 
enclosure and easy storage, are 
clear and had consumer appeal, 
but there could be more to the 
story.

The turning point may have 
been the oil crisis of 1973, 
after which achieving energy 
security became a priority, 
leading to the development 
of sustainable energy sources 
and technology long before 
the words ‘climate change’ 
became a determining factor 
in the development of policy. 
President Nixon initiated Project 
Independence on November 
7, 1973 with the intention of 
achieving energy self-suffi ciency 
by 1980 through a combination 
of energy conservation 
and the development of 
sustainable energy alternatives. 

The Department of Energy 
Organization Act was enacted in 
1977, amalgamating disparate 
interests into a single overarching 
government organisation, 
which was later followed by the 
Energy Act 1980, under president 
Carter, incorporating a host of 
acts covering such subjects as 
geothermal energy, renewables, 
biomass, solar energy and ocean 
thermal energy.

Although oil use was not reduced 
to the extent intended, the search 
for other revenue streams must 
have occupied the thoughts of 
oil executives at a time when 
demand for cheap, mass-
produced materials was growing 
along with population and a 
disposability pop culture. As a 
by-product of the petrochemical 
industry, plastic was a prime 
candidate when anthropogenic 
global warming was unheard of 
and concerns about chemical 
pollution did not include solid 
objects so much as crop spraying, 
carbon monoxide and liquids in 
our rivers. Unsurprisingly, in 1973 
the PET bottle was patented in 
the USA, which was lightweight 
and virtually unbreakable. By 
1976 plastics had become the 
most used type of material in the 
world.  

Analysts have suggested 
that cheap oil means that 
manufacturing new plastic 
is more cost-effi cient than 
recycling. So, environmentally, 
the manufacturing of new 
biodegradables is preferable even 
to recycling and public pressure 
is having an effect on the market, 
but cheap oil means cheap 
plastic. Why would oil companies 
and plastic manufacturers turn 
their backs on such a lucrative 
revenue stream?

Carroll Muffett, president of 
the Center for International 
Environmental Law points out 
that oil and gas companies have 
needed to create markets for 
by-products, or manage them 
as waste streams, and have 
responded by creating new 
markets. “We’re seeing that 
very clearly with the market 
for single-use plastics. Much of 
that increase is driven not by 
consumer demand but [the] need 
to offl oad supply,” he saysi.

However, just because our TV 
screens are full of images of 
plastic waste bobbing up and 
down on our oceans does not 
mean that plastics are all bad. 
They have quite a low impact 
on the environment in their 

“Seaweed, algae and seashells are 
being used in the development of 
sustainable and recyclable alternatives 
to petrochemical-derived plastics.”
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“Seaweed, algae and seashells are 
being used in the development of 
sustainable and recyclable alternatives 
to petrochemical-derived plastics.”

production and have been very 
useful. Paolo Bray, founder and 
director of Friend of the Sea / 
Friend of the Earth, cautions 
that there are more damaging 
pollutants in the sea, such as 
toxic chemicals derived from 
agriculture and industry and 
we should not demonise plastic 
just because its waste is the 
most visible. “Everybody hates 
it because it comes from oil and 
is emotionally disturbing for 
consumers.” The main problem 
is with end of life, both in the 
public fl oating image and in the 
microplastics that contaminate 
sea life. So, the answer lies partly 
in recycling and in initiatives to 
clear the seas and rivers and divert 

to recycling, “Plastic will not go 
away; it is up to the behaviour of 
the consumer whether it is thrown 
in the trash bin or recycling bin 
or in the environment,” Bray 
comments. Better though that it 
does not need to be recycled in 
the fi rst place, which is where 
biodegradable materials come in 
and provide a solution to waste 
through planned natural self-
destruction. 

THE ALTERNATIVES
More recently, concern for 
the environment and our 
effect on the planet has led to 
greater public awareness and 
changes in government and 
corporate policies as a result. 

Oil companies have become 
increasingly green as well. The 
advantages of biodegradable 
packaging are clear, especially 
considering the expenditure 
of energy and cost in recycling 
processes. Recycling plastic uses 
10% of the energy required to 
manufacture new plastic, so 
it has its important place, but 
natural and biodegradable is more 
appealing environmentally even 
if the cost of its manufacture is 
greater than traditional plastics 
thus far. The production of 
petrochemical plastics increased 
200-fold since 1950, but only 9% 
has been recycled according to 
environmental analyst Roland 
Geyer. 
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As of 2015, it was estimated that 
approximately 8,300 million 
metric tons of plastics had been 
produced and 6.3 billion metric 
tons discarded. From 1976 in 
all types, shapes and sizes, 
plastic became the most used 
type of material in the world.  
Consequently, a way to avoid 
the need to recycle may be the 
answer to that statistic rather 
than urging or forcing people to 
put their plastic in the recycling 
bin. The durability of plastic is 
a disadvantage when it comes 
to environmental disposal. So, 
biodegradable plastics made from 
hemp or maize are appealing. 

Bioplastics may be appealing but 
can they fulfi l all the positive 
functions of traditional plastics 
that have been developed over 
the last 50 years or so? 

Well, yes, as in sustainability 
has not been the only driver, 
but practical packaging 
considerations as well. YPACK, 
has been a three-year EU-
funded project, which began in 
November 2017, using a holistic 
approach and methodology 
involving different knowledge 
areas to produce appropriate 
packaging solutions. Among its 
successes, YPACK has developed 

a compostable bio-based plastic 
alternative to traditional plastic 
food packaging that can extend 
food product shelf life. It is made 
from a sustainable biopolymer, 
poly(3-hydroxybutyrate-co-3-
hydroxyvalerate) (PHBV), which is 
an industry by-product of cheese 
whey and micro-cellulose from 
almond shells. Biodegradability 
tests show full degradation within 
the regulated 90 days, is safe 
and has the right preservation 
properties to minimise food 
waste.

THE SEA AS SOLUTION
A drawback of agricultural 
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bioplastics, like biofuels, is 
that their cultivation reduces 
the available agricultural land 
for growing food and requires 
fresh water and fertile soil that 
is not always readily available. 
Aquaculture may be the more 
sustainable alternative to land 
cultivation.ii Good candidates for 
sea-derived bioplastics include 
seaweed and seashells. So, the 
oceans may provide the means 
for cleaning them and minimise 

the contamination of seafood by 
microplastics. 

For example, a new process, 
developed by the University 
of Tel Aviv, produces ‘plastic’ 
from marine microorganisms 
that completely recycle into 
organic waste. Researchers 
harnessed micro-organisms 
that feed on seaweed to produce 
a bioplastic polymer called 
polyhydroxyalkanoate (PHA). 
Multicellular seaweed was used 
as a raw material and cultivated 
in the sea. Dr Alexander Golberg 
of TAU’s Porter School of 
Environmental Studies explains 
that researchers developed 
processes for the production of 
seaweed and seaweed-derived 
polymers that could be used for 
plastics: “These algae were eaten 
by single-celled microorganisms, 
which also grow in very salty 
water and produce a polymer that 
can be used to make bioplastic.”

Several companies around the 
world are producing packaging 
materials made from 100% waste 
from brown seaweeds. At the end 
of the lifecycle such material is 
fully compostable and becomes a 
natural fertilizer.

There has been a great deal of 
plastic fl oating off Indonesia, 
which also produces a great deal 
of seaweed. This seaweed is now 
being used to make biodegradable 
packaging material that supports 
local farmers while addressing 
the problem of single-use plastics 
in the sea. 

One of the advantages of 
traditional plastics is they are 
hygienic, but compostable 
bioplastic derived from shellfi sh 
is being made that is naturally 
antimicrobial and looks not 
unlike its less-environmentally 
friendly competitor.Sea-derived 
bioplastics are one way to clear 
our oceans of the single-use 
petrochemical variety and their 
development is highly desirable. 
The irony of the sea providing the 
answer to the sea’s ills, is appealing 
to consumers as well. So, packaging 
from these sources are readily 
marketable as long as they are 
also practical. Hygienic bioplastics 
that have preservative qualities 
certainly fi t the bill.  

OUT OF THE DEPTHS
It is estimated that there will 
be 250 tonnes of plastic in the 
oceans of the world by 2030, 
and by 2050 there will be more 
plastic in the oceans than fi sh.iii

This is quite evidently not 
sustainable. Recycling and 
biodegradables from land-
farmed sources have their 
drawbacks quite apart from
the additional cost. We all 
want guilt-free packaging of 
bakery products, but cost-
effi cient and practical as 
well, which is why scientists, 
environmentalists and the 
packaging industry are now 
looking to the sea in search 
of ways to wrap, preserve and 
protect foodstuffs that are as 
good as, if not better than, any 
petrochemical solution. ■

i     https://www.dw.com/en/plastic-oil-petrochemicals-coronavirus/a-52834661

ii    Susie Cagle, The Guardian, 24 Jun 2019

iii   https://www.worldatlas.com/articles/how-much-plastic-is-in-the-ocean.html

“Good candidates for sea-derived bioplastics 
include seaweed and seashells.”
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The bakery manufacturing 
sector offers great potential 

for increasingly ecological and 
climate-friendly production 
methods, however, bakeries today 
still produce large quantities of 
baked goods that remain unsold 
leading to considerable quantities 
of food waste. Moreover, many 
processes in bakeries are deemed 
to be below acceptable levels of 
energy efficiency which can be 
attributed, for example, to over 
production, and periods where 
ovens and equipment stand idle. 
These are precisely the areas 
in which the EIT Food project 
PrO4Bake is working, to optimise 
process flow in bakeries in a 
sustainable way. 

The project has two main areas 
of focus: – production and sales 
planning respectively. 

PRODUCTION
The method employed to 
establish process optimisation 
involves the project partners 
using simulations to record the 
various production lines in order 
to map the individual process 
steps and create a critical path 
analysis to determine the most 
efficient process flow. 

This process is a well-established 
tool commonly used in time and 
motion studies, manufacturing 
planning and improvement. 
(Often known by the acronym 
SREDIM – Select, Record, Examine, 
Design, Install, Maintain). Driven 
by dedicated algorithms, this 
tool specifically determines 
the correct sequential order for 
individual processes, in order to 
design the optimal production 
path.   In simulations, the new 

path is temporally calculated, 
evaluated and then further 
optimised by computer enabling 
bottlenecks in production to be 
detected and eliminated.

In addition to the Hohenheim 
Research Centre for Bioeconomy 
and the Department of Process 
Analytics and Cereal Science, the 
project consortium consists of 
top-class partners from industry 
and science: the Universities 
of Aarhus, Lund and Turin, the 
Institute of Animal Husbandry 
and Food Research of the Polish 
Academy of Sciences, the Spanish 
National Research Council (CSIC) 
together with major industry 
companies. 

Coordinated by the Hohenheim 
Research  Centre for Bioeconomy, 
the project PrO4Bake was 

PrO4Bake
An EIT Food project to optimise bakery processes through artificial  

intelligence to minimise the ecological footprint and food waste
 
By Nadja Reinhardt, Julia Senge, Majharulislam Babor, Bernd Hitzmann
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“PrO4Bake was recently 
nominated as one of only seven 
European projects for the EIT 
Innovators Award 2020.”
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recently nominated as one of 
only seven European projects 
for the EIT Innovators Award 
2020, the winner of which will be 
announced this month (December 
2020).

In most bakeries production 
flow is determined by respective, 
individual and time-consuming 
steps for a large variety of 
products. Dough preparation 
alone requires kneading, resting, 

dividing and proving followed by 
baking, which when combined 
with all the other tasks, makes 
efficient production planning a 
highly complex and challenging 
task. These disparate operations 

PrO4Bake
An EIT Food project to optimise bakery processes through artificial  

intelligence to minimise the ecological footprint and food waste
 
By Nadja Reinhardt, Julia Senge, Majharulislam Babor, Bernd Hitzmann
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need to be closely co-ordinated 
and finely balanced. In the 
average medium-sized bakery, 
production planning is mainly 
based on the practical experience 
of the employees who work at 
the heart of the operation and 
can understand the inherent 
problems that need to be 

improved. The complexity and 
sheer number of possible product 
sequence combinations often 
leads to suboptimal performance 
of the production schedule. This 
results in higher costs for energy 
and resource consumption as 
well as an increased CO2 footprint 
– thus directly affecting the 

cost-benefit ratio as well as the 
environment. One method of 
helping small and medium-sized 
bakeries to become both more 
competitive and environmentally 
friendly, is to optimise production 
efficiency in combination with 
adapted product ranges and 
output based on a prediction tool 
linked to consumer demand. The 
burning question is: which of the 
product orders is actually the 
most efficient? 

If one assumes that there are 50 
different products produced in a 
bakery, there are approximately 
1064 different possible process 
combinations; which means 
there is a similar number of 
possibilities of scheduling your 
process to the number of atoms 
on the earth 

Based on individual experience 
the baker would draw a process 
flow chart, however, it is 
important that he is certain that 
no appliances are idle for longer 
than they need to be particularly 
as ovens consume a relatively 
large amount of energy. 

IMPLEMENTATION OF THE NEW 
SYSTEM
In a preliminary study, we 
established that by applying 
optimisation algorithms we 
could save between 5% and 8% of 
production working time and up 
to 27% machine-idle time [1, 2].  
By using nature inspired 
optimisation algorithms such 
as those that can be observed in 
an ant colony or particle-swarm 
optimisation algorithms, we were 
able to design a new production 
schedule for the bakery line 
that promised increased 
efficiencies. The characteristics 
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Figure 1: Three different runs of the particle-swarm optimisation of the 
processing time of a bakery.
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of the respective optimisation 
algorithms were such that whilst 
they did not always produce a 
solution that was optimal, they 
always produced one which 
was very good and, therefore, 
acceptable. In Figure 1, three 
different optimisation bakery 
production runs that were carried 
out in the study are shown. 

Whilst the evolution of each 
optimisation is different, after 
a period of approximately 15 
minutes, it is evident that all 
runs were completed similarly 
in relation to processing time. 
The project’s objective is to 
standardise such optimisation 
through our programme which 
offers great potential for bakeries 
especially those in the [broad] 
SME category.

The EIT Food project PrO4Bake 

precisely addresses this 
challenge. In the two-year project, 
a production planning tool 
and a consulting service based 
on the tool, will be developed 
for small and medium-sized 
bakeries. A ‘flow shop’ model 
will be developed to process 
the data collected and simulate 
different production flow 
charts of bakeries. The most 
efficient process is determined 
by simulating different possible 
product sequences and applying 
an optimisation algorithm. 
The model will improve the 
sustainability and efficiency of 
the bakeries by using powerful 
computers, complex simulations 
(digital twinning) and the 
development of optimisation 
algorithms; ant colony or 
particle swarm algorithms. The 
optimisation of various factors 
such as production time, machine 

idle time, energy consumption, 
and CO2 emissions lead to higher 
efficiency, which in turn lead 
to lower production costs and 
a reduced carbon footprint. In 
order to adapt the optimisation 
model to as many types of 
bakeries as possible, production 
and consumer data from partner 
countries throughout Europe 
(Denmark, Germany, Hungary, 
Italy, Poland, Spain and Sweden) 
are currently being collected and 
fed into the model. 

SALES PLANNING
It is anticipated that consumer 
expectation and acceptance 
of possible changes in product 
availability will play a major 
role in the analysis and will lead 
to a reduction of food waste by 
minimising overproduction of 
bakery products.  A forecasting 
system is to be developed, which 
will use historic sales data and 
complement it with knowledge 
of national and regional holiday 
periods as well as the weather 
forecast; determining which 
products should be in store and 
when, so that the consumer 
demand can be fulfilled 
efficiently. This data and demand-
forecasting model will be utilised 
as the ‘fuel’ and fed into the 
optimisation vehicle. 
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A vacuum cooler is a wonderful 
thing. Cooling down oven-hot 
baked goods in an instant, 
vacuum cooling increases 
efficiency and productivity in 
the bakery. Rolls and pastries 
become even airier and crispier 
than normal and benefit from 
a longer shelf life. Durrer‘s 
new vacuum cooling system 
represents genuine Swiss 
quality and first-class service 
throughout the entire operating 
time. A genuinely unbeatable 
price-performance ratio. 

Durrer Spezialmaschinen AG 
is a Swiss family business. 

Spirit of innovation and technical 
finesse have been part of the 
company‘s DNA for over 70 years. 

Durrer develops solutions for the 
medical and sensor technology 
industry, with vacuum technology 
as one of their specialities - 
including the baking industry. 
They have been successfully 
developing and producing 
vacuum coolers for twelve years. 

HIGH-TECH AT A REASONABLE 
PRICE
Durrer Spezialmaschinen AG is 
now using its experience and 
extensive network to launch 
a new generation of vacuum 
cooling systems. On first 
impression, what immediately 
catches the eye is the great  
design and the Durrer logo 
emblazoned on the device. 
The decisive factor, however, is 

what’s inside where the latest 
technology, ultra-modern pump 
systems and, of course, Durrer’s 
uncompromising quality will 
be found. The systems are also 
Industry 4.0-ready, meaning 
they can integrate with existing 
systems easily. All this at an 
attractive price.

EVERYTHING FROM ONE SOURCE
An important guarantee is our 
consistently high standard. At 
Durrer, all development and 
production steps take place in-
house, with ‘A to Z’ quality control 
in our own hands. As we fully 
utilise extensive know-how, this 
also applies to the maintenance 
and repair service over the 
system’s entire service life. 

Vacuum Cooling
An investment that really pays off
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A SUSTAINABLE INVESTMENT
“For us, the partnership really 
begins with the installation of 
a vacuum cooler. “We are there 
for our customers at all times 
and strive for uninterrupted 
operation for years, even 
decades”, CEO Ludwig Durrer 
says. Durrer systems are looked 
after by experts with an intimate 
knowledge of the technology 
and how it works – worldwide. 
An investment in a Durrer plant 
not only increases short term 
productivity, but it is also a 
worthy investment that pays off 
in the long run.

MORE EFFICIENCY, BETTER 
BREAD ROLLS
Durrer vacuum coolers are 
powerful and extremely 
reliable; well, they are made in 
Switzerland. The systems offer 
considerably more effi ciency 
in the bakery than when using 
more traditional coolers. Within 
a few minutes of products 
emerging from the ovens, hot 
rolls and pastries are cooled 
down, becoming crispier, airier, 
and simply better – which 
means they stay fresh for longer. 
“The feedback we receive is 
consistently enthusiastic because 
our customers’ consumers are 
enthusiastic about the baked 
goods,” Ludwig Durrer confi rms. 

ADAPTABLE TO INDIVIDUAL 
NEEDS
Durrer vacuum coolers are 
available as standard or 
customised versions - at no 
extra cost. Durrer uses the latest 
pump technology from world 
market leader and long-standing 
partner Busch. The pump capacity 
is matched to the respective 
product, so every Durrer vacuum 

cooling system is tailored to 
individual requirements and 
bakery conditions. “Our vacuum 
coolers not only save time but 
also space,” Ludwig Durrer says. 

PROVEN IN PRACTICE
Swiss industrial design is 
obviously more than just a 
machine with a beautiful 
shine. Performance, reliability 
and long-term benefi ts are 
unquestionably convincing 
arguments for consideration. 
A Durrer vacuum cooler is a 
worthwhile investment all round, 
as confi rmed by bakeries already 
using it: “Durrer know what they 
are talking about. The expert 
advice is excellent. In addition, 

they have extensive experience in 
vacuum technology,” Gerald Geier 
from Geier. Die Bäckerei GmbH 
in Strasshof near Vienna says. In 
short, Durrer is the ideal partner 
for every bakery. ■

FOR MORE INFORMATION

Mr. Ludwig Durrer
Durrer Spezialmaschinen AG 
Calendariaweg 2, 6405 Immensee
Switzerland 
Email: vacuumcooling@durrer.com
Tel: +41 41 854 40 60
https://durrer.com/vacuum
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Amajor consumer demand 
is the ‘sustainability’ 

story behind the food that 
they purchase. Consumers 
ask where the ingredients 
come from, if they are sourced 
responsibly and if the food is 
made in a way that protects 
both ‘People and Planet’. There 
are thus serious commercial 
implications representing both 
risk and opportunity for any 
food manufacturer. Indeed, even 
large investment fi rms such as 
Black Rock(1) consider sustainable 
sourcing as a key factor in 
their investment decisions 
when assessing the brand and 
reputation risk of companies. 
In turn, retailers and branded 
goods manufacturers are putting 
pressure on their supply chains to 
prove that there are no negative 

aspects regarding non-sustainable 
practices and encourage any 
positive credentials when getting 
from ‘Farm to Fork’.

But what is the real meaning of 
such a broad term as ‘Sustainable’ 
in today’s marketplace? A 
manufacturer of baked goods 
might consider that this means 
that all the ingredients are 
certifi ed as sustainable with a 
‘sustainable seal’ on the pack 
or, that the supply chain has 
minimised the use of plastic, 
reduced waste and has a low 
carbon footprint? 

Quite differently, certain 
consumers might consider that 
a product is only sustainable if it 
is vegan or has a ‘positive story’ 
behind it such as aiding a farming 

community, reducing poverty or 
protecting the environment.

The United Nations Sustainable 
Development Goals(2) lists 17 
interlinked goals for a more 
sustainable world. Lumina 
Intelligence(3) cites ‘Certifi ed 

Sustainability in Bakery – 
Commercial challenge 
and opportunity
By Dr Kaly Chatakondu (pictured)
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Sourcing’ as the number one 
food and drink commitment 
made by companies. Some large 
multinationals have their own 
programmes such as the Mondelez 
‘Cocoa Life’(4) or ‘Harmony Wheat’(5) 
programmes. However, certain 
issues resonate more strongly 
with consumers than others. 
Examples might be deforestation, 
women’s rights, plastic reduction 
or carbon life cycle(6). Some 
companies have introduced 
programmes such as Kelloggs 
‘Breakfast for Better Days’(7) to 
give consumers the opportunity 
to contribute directly to positive 
change. The UK is even proposing 
laws to reduce deforestation from 
company supply chains(8).Various 
companies and organisations 
provide consultancy services for 
these complex issues such as 
EFECA(9), The Carbon Trust(10) or 
global consulting firms such as 
Deloitte(11).

For a baker, there are many 
issues to consider including the 
environmental impact of the 
ingredients used, the energy 
consumed during manufacture 
and any wastage in the supply 
chain (including plastic and 
packaging waste). Risks in the 
performance of an environmental 
audit represent brand risk for 

the manufacturer, the retailer/
foodservice outlet or even the 
financial investors involved. 
Equally, if there are positive 
stories to be told, there is a 
commercial opportunity to 
differentiate for in an increasingly 
aware, social media primed, 
consumer and thus raise sales 
and margins.

Other than the minor ingredients 
(e.g. emulsifiers, flavours, colours, 
salt, baking powder and glycerine) 
a baker of sweet baked goods 
uses only a few main ingredients 
including flour, eggs, sugar, 
chocolate, milk/cream, butter 
and of course plant/vegetable 
oil. Savoury baked goods such 
as pies, sausage rolls and 
pasties might also consider the 
sustainability of the meat used 
or in the case of vegan products, 
whether vegetables, pulses or 
other proteins can target a new 
consumer audience.

Eggs and meat can be ‘free range’, 
flour can be ‘Harmony Wheat’(5) 
but the fat or oil used in all these 
products often represents some of 
the most complex challenges.

Every year the world produces 
over 200 million tons of vegetable 
oil(12) that often travels thousands 

of miles before being refined 
and processed for use in the 
everyday baked goods that we 
take for granted including pastry, 
cake, biscuits and bread. The oils 
used in these products represent 
both risk and opportunity in 
sustainability and each type of 
oil has its very own, unique story 
and impact on the world.

Palm oil is a key ingredient in 
bakery products and there is 
an important distinction to be 
made between non-sustainable 
palm oil (which has been linked 
to issues such as deforestation) 
and sustainable palm oil (which 
has the highest yield and lowest 
land use of any other major oil). 
The Round table for Sustainable 
Palm Oil (RSPO)(13) is the umbrella 
multi stakeholder industry 
organisation whose purpose is 
to make sustainable palm the 
norm and to promote and the 
use of certified sustainable palm 
oil. The aim of the RSPO is to 
protect the environment, worker’s 
rights and living conditions, 
prevent deforestation or planting 
on peat land and many other 
directives supported by the World 
Wildlife Fund, retailers and food 
organisations around the world. 

RSPO certification can be any 

“The United Nations Sustainable 
Development Goals lists 17 
interlinked goals for a more 
sustainable world.”
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one of: ‘Identity Preserved’, 
‘Segregated’ or ‘Mass Balance’. 
‘Identity preserved’ means that 
the oil is from a single certifi ed oil 
mill whereas ‘Segregated’ means 
there are multiple certifi ed oil 
mills but in both cases, the oil is 
kept separate from conventional, 
non-certifi ed palm oil during the 
entire supply chain from mills to 
ship to factory to product. Mass 
Balance Palm oil is when a ton 
of Segregated Palm oil is mixed 
with other conventional oil and 
not kept separate. For every ton 
of segregated palm oil produced 
and mixed with conventional 
oil, one ton of this mixed oil 
can be designated as ‘Mass 
Balance certifi ed Sustainable’ oil. 

Progress and support for the use 
of sustainable palm oil is often 
organised in larger groupings 
such as The Retail Palm Oil 
Group (RPOG)(14) consisting of 13 
international retailers or the 
Palm Oil Transparency Coalition 
(POTC)(15).

Other tropical oils gaining 
popularity are Coconut Oil and 
Shea Oil. Neither is intensively 
farmed like palm oil and they are 
mainly sourced from smallholder 
farms thus directly affecting 
the livelihoods of farmers 
planting and growing the trees 
or collecting the fruit. Coconut 
oil is widely used in ice-cream 
manufacture and shea oil widely 

used in chocolate manufacture 
but recently both coconut and 
shea oils are being used in bakery 
as alternatives to palm oil or 
in vegan product development. 
Coconut oil production is low 
yield but has a rather low risk 
of deforestation issues due to 
its long growing periods and 
low return on investment. This 
labour intensive industry is fragile 
with low and volatile incomes 
for farmers and ageing trees 
that are easily destroyed when 
natural disasters strike such 
as hurricanes. The Rainforest 
Alliance(16) is one way of 
sustainable certifi cation here and 
provides for both mass balance 
and segregated supply chains. 
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Shea is a sustainable, wild harvest 
crop requiring no fertilisers 
or pesticides. The fruit is 
traditionally collected by women 
who rely on it for seasonal 
income in some of West Africa’s 
remote and less developed 
regions where much of the fruit 
would rot if not collected and 
used. Programmes such as Kolo 
Nafaso(17)(18) directly guarantees 
income and micro fi nancing 
to the hundreds of thousands 
of women collecting the shea 
and their families helping fund 
education, household needs, 
year long alternative income and 
sustainable farming practices.
When it comes to so called ‘soft’ 
oils such as rapeseed, sunfl ower 
and high oleic sunfl ower oils, 

the issue of what ‘sustainable’ 
means focuses on different 
risks compared to tropical oils. 
The International Sustainability 
and Carbon Certifi cation(19) or 
ISCC standard is one approach 
that focusses on issues of 
deforestation, biodiversity and 
greenhouse gas emissions 
through an audit process and is 
compulsory for the EU biofuels 
market although it can also be 
used for vegetable oils used in 
food production. A ‘Life Cycle 
Assessment’(6) can help to 
identify vegetable oils with the 
smallest environmental footprint 
throughout the value chain. It can 
also be used to identify ‘hotspots’ 
in a supply chain that should be 
addressed.

Whichever sustainability 
risks are faced in different 
vegetable oil supply chains and 
measures taken to mitigate 
them, monitoring process 
and verifying achievements 
is fundamental for creating 
credibility and trust. Different 
tools can be used to gather 
reliable data such as third party 
certifi cation, external verifi cation 
audits or geospatial monitoring. 
Third party organisations such 
as Proforest(20) specialise in 
supporting companies to identify 
best suitable strategies to verify 
achievements. Other companies 
specialise in geochemical 
footprint technology(21) or block 
chain protocols(22) to provide 
additional data and support 

“A ‘Life Cycle Assessment’ can help 
to identify vegetable oils with the 
smallest environmental footprint 
throughout the value chain.”
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claims made regarding raw 
material origin.

Even after sourcing the oil in the 
most sustainable way, a bakery 
manufacturer is then faced 
with environmental challenges 
such as plastic packaging and 
energy usage. In fact, every 200 
pallets of industrial margarine 
that a typical medium sized 
manufacturer might use, would 
result in enough wasted plastic to 
cover an entire football pitch! 

Delivering the oil in a liquid 
crystal format that preserves the 
crystal structure, and thereby 
its functionality, but still fl owing 
through a tanker and pumping 
station, eliminates this waste 
entirely. In addition, this format 
can add other benefi ts to the 
formulation such as reduced 
ingredient and energy usage 
without compromising quality.

There is no doubt that the 

topic of sustainability in food 
is a large, complex, growing 
and increasingly relevant 
issue for the success of any 
bakery manufacturer. It affects 
ingredients, packaging and the 
manufacturing process across 
a complex global supply chain 
but ends up as a simple but 
important sentence or logo on 
a pack of cakes or biscuits. But 
this issue also affects the future 
of the planet and millions of 
farmers and workers worldwide. 
The good news is that every 
major infl uence from retailers 
to governments through to the 
investment community are 
taking this seriously and willing 
to invest time and money into 
the area. Those bakery 
manufacturers best positioned to 
understand the issues and change 
their businesses to adapt to this 
need will both mitigate their risks 
and increase their profi t from 
major opportunities 
in the future. ■
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https://www.foodnavigator-asia.com/Article/2020/05/04/Blockchain-for-palm-oil-Malaysia-looks-to-technology-and-traceability-to-foster-Winter
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The production of food for 
human consumption is 

shaped by applying the principles 
of good manufacturing practice, 
hazard and risk analysis and 
control, utilising the highest 
standards of hygienic design to 
ensure safe manufacture. 

THE BAKING INDUSTRY 
The baking industry represents 
one of the fundamental 
mainstays of worldwide nutrition 
and is characterised by work 
practises originating in the 
artisan traditions of ancient 
times. Nowadays, those baking 
procedures have been transformed 
into modern production processes 
benefi tting from the use of 
machinery and automation. 
Consequent rising production 
capacity and growing effi ciency 
must now be accompanied 
by efforts to ensure reliability, 
traceability, safety and hygiene.

What is meant with the 
expression “hygienic”, relating 
to machines, equipment and 
automated processes? A clear 
defi nition is given for that, 
which includes prevention: the 
expression “hygienic design” 
means ‘resistant to the build-up 

of soils and bio-fi lms and also 
easily cleaned and sanitised 
between production runs’. In the 
words of Eric Partington, a world-
wide acting specialist in hygienic 
design, it should be a critical task 
for engineers ‘that equipment is 
designed with hygiene in mind’ [1].

Efforts involved in providing 
hygienic machinery parts have 
to comprise a sequence of food 
technology processes. During 
these steps, the ingredients 
and their blends change 
their physical, chemical and 
microbiological characteristics. 
Just to give a short overview, 
construction of bakery equipment 
has to take into account: grain, 
fl our, seeds and powders, added 
liquids, blends generated, 
yeast and levain fermentation, 
thermic and enzymatic reactions, 
viscous pastes and viscoelastic 
intermediate stages like doughs, 

Hygienic Design Guideline for the Baking Industry
New EHEDG Guideline gives a detailed overview of the state-of-the-art requirements for hygienic design of baking machinery

By Dr. Torsten Zense (pictured), Diosna Dierks & Söhne GmbH, Germany.
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“As the producer, the baker has the 
responsibility for a safe production, 
including cleaning schedules as 
an indispensable part of daily 
production.”

http://www.bakingeurope.eu
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pieces of dough, and fi nally solids 
– breads, buns and so on. 

In consequence, materials used 
to build bakery equipment 
must meet the demands of the 
ingredients, more precisely to 
the product stadium handled in 
a certain stage of the process. For 
example: Fully dry conditions 
must be present for ingredients 
in storage and dosing processes 
with the focus on construction 
mainly being on function and 
stability. If materials such as 
aluminium or plastic are used 
for this equipment, it is unlikely 
that chemical reaction through 
physical contact with ingredients 
would take place. However, the 
same materials might react with 
or show migration of substances 
from them where liquid materials 
such as water, oils, fermented 
doughs, were present. 

Offi cial regulations have been 
implemented world-wide to give 
clarity about the use of materials 
and articles in food production. 
For reference see Regulation (EU) 
No 10/2011 on plastic materials 
and articles intended to come 
into contact with food [2].

As a result, a baker intending 
to invest in a new bakery line, 
or optimise and renew an 
existing production process, 
will have to consider, not only 
the technological process for 
baking, but also the directives 

Hygienic Design Guideline for the Baking Industry
New EHEDG Guideline gives a detailed overview of the state-of-the-art requirements for hygienic design of baking machinery

By Dr. Torsten Zense (pictured), Diosna Dierks & Söhne GmbH, Germany.
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and regulations that have been 
established. As the producer, 
the baker has the responsibility 
for a safe production, including 
cleaning schedules as an 
indispensable part of daily 
production.

The other aspects, however, are 
the “fi tness” and accessibility 
of machines for easy cleaning, 
in other words: machine 
design should already include 
good cleaning capability in its 
construction. 

Safety requirements for all stages 
of food and feed production are 
provided by the Food Standards 
Agency Food and Feed Law Guide
from July 2020 [3]. Food Hygiene 
regulations are specifi ed in 
Regulation (EC) No 852/2004 [4].

In planning an investment, 
a baker has to provide 
their supplier with all the 
specifi cations required to adapt 
a machine design to the actual 
process. After making sure of 
that, the task is allocated to 

the machine manufacturer. 
Sometimes, machine producers 
support this effort by helping 
in the hazard analysis of 
the production process and 
describing the critical stages 
that are related (HACCP) [5], thus 
optimising the baker’s discussion 
with the equipment producers.  

As to hygienic construction, in 
recent decades, the European 
Hygienic Engineering and Design 
Group (EHEDG) had already issued 
more than fi fty guidelines for 
the construction of machinery 
and equipment to be applied in 
food production processes. Baking 
Europe featured their work in 
previous issues of the journal [6, 7].

However, from the baker’s point 
of view, not all aspects in the 
baking process, infl uencing a 
hygienic machine design, can be 
answered satisfactorily as yet. 

This is why some years ago, the 
EHEDG invited both interest 
groups, bakers and machine 
manufacturers, to share in a 

major project – a new guideline 
regarding bakery equipment. The 
chairman was Dr Gerhard Hauser 
and the co-chairman was Dr 
Jürgen Hofmann. Today, Hofmann 
chairs the regional EHEDG section 
of Germany. It was their common 
goal to cover the versatile aspects 

Fig. 1: Objectives and scope of the EHEDG guideline for bakery equipment DOC No. 55 (2020).
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in baking business, whilst 
combining state-of-the-art and 
new constructive directives 
with modern machinery design. 
A broad-based working group, 

consisting of machine and 
equipment producers and 
representatives from the baking 
industry, supported by scientists 
and bakery consultants, 

produced a guideline called 
Hygienic Design Requirements 
for Bakery Equipment, which was 
released in May 2020 as EHEDG 
DOC No. 55 [8]. 

Fig. 2: Considering hygienic design requirements for a new or updated production line
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The Guideline covers all stages 
for the baking process from raw 
material handling up to the oven 
(Fig. 1). It starts with an overview 
of the European regulations 
and standards to be considered, 
followed by a list of previous 
guidelines already given by the 
EHEDG for hygienic design of 
food machinery. It is extended 
by the inclusion of information 
about bakery equipment and 
processes, potential hazards in 
food production and the basic 
requirements of related hygienic 
design. Subsequently, as the 
central part of the document, 
the guideline provides a sizable, 
tabular chapter which includes 
in-depth information about the 
individual process areas of bakery 
production supported by photos 
and/or drawings.

Following this guidance, supplier 
and baker will be able to evaluate 
how far design of machines and 
equipment will fulfil the special 
hygienic demands needed in the 
different stages of the baking 
process concerned. 

What could be the steps in the 
optimal approach for a bakery 
process representing the state 

of the art of hygienic design? In 
Fig. 2 we have summarised the 
elements being part of a planning 
process for a new production 
line or an intended renewal 
of machinery and equipment 
actually used. 

As mentioned above, the 
bakery production process 
is characterised by several 
intermediate product stages 
leading up to the final baked 
product leaving the oven. In 
these stages, the physical state 
of the intermediate products, 
their possible interaction with 
surface materials and the special 
demands to cleaning procedures 
may change considerably.

Optimally, the results of risk 
analysis and hazard analysis, 
related to each stage of the 
process, are discussed with 
the machine suppliers, to be 
taken into account with regard 
to the machine construction. 
Guidelines will help to find 
appropriate solutions and select 
machine types out of the existing 
portfolio matching the baker’s 
requirements. 

Hygienic design will help to 

optimise time and efficiency 
of cleaning procedures, an 
indispensable part of product 
safety. Option is given to certify 
equipment complying with 
EHEDG design principles and to 
‘support qualification in terms of 
user requirements specifications 
(URS) and applicable legislation’ 
[9]. This could conceivably 
strengthen the baker’s position 
with his customers, as well as 
raising his competitive advantage.

In summary, counting on hygienic 
design for bakery equipment 
will be a valuable support for 
production in modern bakeries. n

http://www.bakingeurope.eu
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‘In an era when the need 
for self-reliance is coming 

through loud and clear we are 
forced to re-think our lifestyle. 
It’s been obvious for quite a while 
that we need the world more than 
it needs us, but in these current 
Covid-19 times, it has become 
evident how much we are forced 
to face up to that fact.  

In the future, the way we live our 
lives, produce and consume our 

goods will have to be executed 
with a high level of awareness 
of sustainability, intelligent use 
of natural sources and minimal 
waste as well as exercising 
greater control on costs, maxims 
that we all should take to heart.

Clearly, there is signifi cant 
commitment in the bakery 
business and its work 
environment, however, there is 
one specifi c area of the bakery 

industry that is making great 
strides in achieving some of 
these goals; namely, vacuum 
cooling; whilst this is not a 
new technology, it is only in 
recent years that it’s extensive 
improvements have rendered 
it an extremely successful 
system.

(Extracted and rephrased from a 
quote by Hans Stoop, CEO of the 
Verhoeven family of companies).

A new era for
vacuum cooling

Winter 2020 BAKINGEUROPE
www.bakingeurope.eu
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“The inventor of this barometer 
was the Italian Evangelista 
Torricelli, who demonstrated that 
a vacuum could be created in 
his Torricelli experiment at the 
beginning of the 17th century.”

BREAD – THE MOST WASTED 
FOOD PRODUCT
‘And the need to make a 
difference is dire as long as 
bread tops the list of the most 
wasted food product’, Stoop 
continues in his line of reasoning. 
‘In the Netherlands alone, we 
threw away 7.3 kg of bread 
and baked goods per person in 
2019, equating to hundreds of 
thousands of products and over 
340,000Kg in weight each day. 
All told, this amounts to almost 
a quarter of the country’s total 
production. And the Netherlands 
is certainly not one of the 
biggest culprits globally, the 
enormity of wasted food we’re 
producing globally, therefore 
is unimaginable. How can we 
contribute to a substantial 
reduction of such waste? 
Knowing that, on 19 July 2019, we 
reached “Earth Overshoot Day” 
[the annual day when we have 
used up our natural resources 
and reserves] the need for change 
takes the highest priority’.

Stoop continues by explaining 
that vacuum cooling can help 
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make this change: ‘With savings 
in energy, natural resources, 
food additives, production space 
and production time in addition 
substantially increasing shelf-
life. That’s because when cooling 
time is reduced to a fraction 
of the usual time, there is no 
chance for the product to become 
contaminated nor will they 
spoil as quickly. Apart from all 
the production improvements 
that can be achieved with 
vacuum cooling, there are strong 
economic and environmental 
arguments that more than justify 
bakeries purchasing such a 
system.  

VACUUM COOLING AND BAKING
That’s the reason that they’ve 
been hard at work with the 
introduction of a new generation 
of vacuum cooling systems at 
Verhoeven’s bakery division, 
even during the COVID-19 crisis.  
‘We’ve re-named vacuum cooling 
as ‘Vacuum Cooling & Baking’ – 
we decided that this was a better 
way of describing it since the 
technology is actually used in the 
baking process as well as post-
bake cooling. The vacuum applied 
by the device causes the boiling 
point of water to be reached in 
the oven at only a few degrees 
Celsius. A vacuum cooler then 
takes over part of the function of 
the oven allowing the transition 
from final baking to cooling to be 
manipulated and controlled using 
the vacuum. 

The new Vacuum Cooling & 
Baking system gives the baker 
complete control in the creation 
of products of a very high-
quality. Volume, stability, taste 
and shelf-life can all be adjusted 
as desired due to the system’s 

capability to fine-tune the co-
ordination between recipe and 
the technology to achieve optimal 
results.  The machine’s capacity 
to adjust every constituent leads 
to exceptional results, meaning 
you really can create something 
really wonderful. 

The vacuum cooling technology is 
itself impressive, but it is actually 
knowing how the product and 
technology work that allows 
you to take total control of the 
process. It’s a bit like a flying 
car: it looks like it would be nice 
to have and fun to operate, but 
without a pilot’s licence you 
aren’t going to get off the ground’.

EXPERIENCE TRANSFORMED 
INTO A NEW GENERATION OF 
PRODUCTS
‘Over the years our product 
specialists and expert bakers, 
along with the first clients in 
the market, have accumulated 
a wealth of experience. We now 
supply innovative partners 
all over the world with our 
systems whilst concentrating our 
collective experience on a new 
generation of machines. In doing 
so, we’ve kept our sights focused 
on certain basic principles, 
supported by our NASA testing 
software. 

These include, for example, the 
shape of the vacuum chamber: 
rounded corners allow it to 
withstand greater fluctuations in 
pressure. Whilst this might not 
get you to the moon, with the 
introduction of the VACTORR, 
we can offer vacuum cooling to 
almost all sectors of the food 
industry, particularly in the 
bakery sector – from artisanal 
bakers to commercial operations.’

A TRIBUTE TO THE INVENTOR OF 
THE VACUUM
The abbreviation VAC is used 
in all applications of vacuum 
technology, whether it refers to  a 
vacuum cleaner, wine dispenser, 
sous-vide kitchen machine, or a 
vacuum cooling installation. The 
inventor of this barometer was 
the Italian Evangelista Torricelli, 
who demonstrated that a vacuum 
could be created in his Torricelli 
experiment at the beginning of 
the 17th century. Despite this, 
it is still a surprisingly modern 
innovation and is compatible with 
all kinds of new technologies. n

Rogier Vos
Verhoeven Bakery Equipment Family
Email: info@vacuumcooling.com
Tel: +31 412 630 545

FOR MORE INFORMATION
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POLICY
INTELLECTUAL PROPERTY FOR RECIPES

There is a range of IP options available to manufacturers looking to protect their treasured recipes, 
whether through copyright, a trade secret or a patent, but how do you know if your tasty treat is 
eligible and, if so, which IP right you can secure? This article provides a brief overview of the options 
available, along with benefits and pitfalls of each for you to chew over…

The festive period is now 
upon us, so thoughts turn to 

spending time with our families, 
decorating the tree and, of course, 
food. At this time of year, food 
and drink manufacturers provide 
unique twists on classic treats 
and decadent desserts designed 
to tickle every taste bud. It is 
common to spend more on food 
and drink during the holidays 
and perhaps even treat ourselves 
to some luxury priced goods. 
Statistics by GoCompare Money 

predicted that, collectively, British 
households would spend £4.7 
billion on food and drink products 
over the Christmas period in 2018. 
Accordingly, for manufacturers 
that manage to produce the ‘must 
have’ items of the year, Christmas 
can be a very profitable time. 
But how do you prevent other 
manufacturers copying your 
culinary creations and reducing 
your market share? Essentially, is 
it possible to protect a recipe? 

CAN I COPYRIGHT A RECIPE?
Copyright is an exclusive legal 
right that arises automatically on 
the creation of an original work 
and can be used to prevent others 
from using or commercially 
exploiting this work without 
permission. Copyright protects, 
amongst other things, literary 
creations, artistic works, original 
non-literary written work and 
the layout of published editions 
of written works, but does this IP 
right extend to recipes?

Unfortunately, under UK law, 
copyright protection does 
not encompass a collection 
of ingredients or a list of 
instructions (such as the method 
steps contained in a recipe which 
are considered merely functional). 

Therefore, following a recipe to 
produce a particular food or drink 
product would not infringe any 
copyright of the original author.

Some copyright protection may 
be provided in the particular 
literary expression used to 
describe the method steps of your 
recipe, however, this protection 
would not prevent others from 
publishing your recipe as long 
as it has been expressed in a 
different way. 

General concepts or ideas cannot 
be protected under copyright 
either, and so producers of next 
year’s cronut would not be able 
to prevent other companies 
constructing and/or publishing 
recipes to make the same or a 
similar treat (unless other forms 
of IP protection are in place).

Copyright protection afforded 
to an author is dependent on 
national law and so can vary 
depending on the country in 
which the original work is 
considered, however many 
countries around the world 
are Contracting Parties to the 
Berne Convention. The Berne 
Convention defines minimum 
standards of protection 

The recipe for success: a platter of IP rights 
to protect your food and drink products
By Laura Clews (pictured), CIPA, written on behalf of The Chartered Institute of Patent Attorneys 
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under copyright (i.e. the same 
protection must be given to 
works originating in other 
Contracting States as would be 
provided for works originating 
in that state) and the minimum 
duration of protection (generally 
50 years after the death of the 
author with the exception of 
applied art, cinematographic 
and photographic works) under 
copyright law.

IS IT BEST TO KEEP RECIPES AS A 
TRADE SECRET?
Trade secrets encompass any 
information that is commercially 

valuable to a company, including 
secret recipes. In accordance with 
The Trade Secrets (Enforcement, 
etc.) Regulations 2018, to ensure 
that your recipe is covered as a 
trade secret you simply need to 
demonstrate that:

(a) it is secret in the sense 
that it is not generally  
known among, or readily 
accessible to, people who 
normally deal with that kind 
of information

(b) it has commercial value 
because it is secret, and

(c) reasonable steps have been 
taken in order to keep the 
information secret. 

The requirement of ‘reasonable 
steps’ can include password 
protecting documents containing 
essential information and 
marking them as ‘confidential’, 
ensuring trade secrets are 
protected in employment 
contracts, using confidentiality 
agreements – such as non-
disclosure agreements – when 
discussing confidential 
information with anyone outside 
your company, limiting the 

The recipe for success: a platter of IP rights 
to protect your food and drink products
By Laura Clews (pictured), CIPA, written on behalf of The Chartered Institute of Patent Attorneys 
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number of people with access to 
the information, and training staff 
members on how confidential 
information should be handled. 

While there is no uniform legal 
framework globally for a ‘trade 
secret’, in general, unfair practices 
with regards to confidential 
information, such as breach of 
contract or breach of confidence, 
are considered actionable. 
Similarly, the remedies available 
for unlawful acquisition and use 
of trade secrets can vary based 
on the legal system in place. For 
example, trade secrets in the US 
are governed by The Economic 
Espionage Act (EEA), under which 
the theft of a trade secret can 
result in imprisonment and fines.

What are the benefits of trade 
secrets?
The basic requirements to ensure 
that your recipe is classed as 
a trade secret are simple to 
implement, cost-efficient and 
provide effective protection in 
some cases. Furthermore, the 
protection provided by a trade 
secret will remain in force for as 
long as that information remains 
secret.

In addition, ownership of a trade 
secret can be used as an effective 
marketing strategy, creating 
hype and mystery around your 
product. Some of the best-known 
examples of trade secrets in the 
food and drink industry include 
recipes for Coca Cola and the 
KFC coating (containing a blend 
of 11 herbs and spices). Both 
companies publicise the extreme 
methods employed to ensure that 
these recipes do not fall into the 
wrong hands, emphasising just 
how special and unique their 

POLICY
INTELLECTUAL PROPERTY FOR RECIPES
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products are. For example, Coca 
Cola states that the only notation 
of its recipe is stored in a purpose 
built vault at the company 
headquarters in Atlanta and only 
two senior executives know the 
secret formula at any one time 
(these staff members are, of 
course, forbidden to travel on the 
same plane). Similarly, KFC has 
publicised that its secret recipe 
is secured in a vault in Louisville, 
which has been reinforced with 
two feet of concrete to ensure 
that competitors cannot tunnel or 
drill into the vault.

In the event that a third party 
unlawfully obtains or uses 
information classed as a trade 
secret, possible remedies available 
to the owner under UK law 
include: obtaining a court order 
(i.e. an injunction) to prevent the 
use or disclosure of the trade 
secret, recall or destruction of any 
infringing goods from the market 
and monetary relief in the form of 
damages.

What are the potential issues 
with trade secrets?
Trade secrets can be useful where 
it is difficult (if not impossible) 
to derive the ingredients or 
process used to produce the 
food or drink product. However, 
they do not provide protection 
if another company legitimately 
produces the same product or 
manufacturing process. They 
also do not provide protection 
if a third party is able simply to 
reverse-engineer the product.

Further challenges may arise 
as a result of the UK’s Food 
Labelling Regulations, which 
require food and drink products 
with two or more ingredients 

(including additives) to provide a 
list of the ingredients in order of 
weight (with a few exceptions). 
Accordingly, if your secret recipe 
relies on the inclusion of a 
specific ingredient, you may be 
required to publicly disclose this 
information.

For some companies, patents 
may provide a more reliable 
form of protection particularly 
where a consumable product 
could be reverse-engineered, 
if the essential ingredients 
must be disclosed because of 
UK Regulations, or if there are 
other competitors/potential 
competitors working towards the 
same target product.

WHAT PROTECTION DO 
PATENTS PROVIDE FOR RECIPES?
A patent is an IP right granted by 
a specific country’s government 
for a limited time period, typically 
20 years from the date of filing. 
Where a patent is directed to 
a product, it allows the owner 
to stop others from making, 
using, offering for sale, selling, 
or importing that product within 
the territory for which the patent 
has been granted. For a specific 
process, the owner can prevent 
others from using that process 
within the relevant territory 
without the patent owner’s 
consent.

What can be protected?
A variety of food and drink 
inventions are suitable for patent 
protection – for example where 
the product has an improved 
taste, texture or appearance 
whilst reducing fat or sugar 
content; a combination of 
ingredients which produce a 
synergistic effect; a non-obvious 

http://www.bakingeurope.eu
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substitution for a commonly 
used ingredient (for example, 
E numbers); and methods of 
altering the fl avour profi le of 
products.

Faster or more cost-effective 
manufacturing methods; methods 
of producing new products or 
method steps which provide an 
unexpected result can also be 
suitable for patent protection.

In the same way that trade 
secrets can be used to publicise 
particular food and drink 
products, owning a patent can 
also increase public awareness 
and interest. In one example, as 
highlighted in numerous articles/
blog posts, Nestlé developed a 
method of producing porous 
particles containing sugar which 
could be used to reduce the sugar 
content of confectionery without 
detrimentally affecting the sweet 
taste expected by consumers (see 
WO 2017/093309). 

What criteria do I need to meet?
In order to obtain a granted 
patent, most territories 
require the inventor to at least 
demonstrate that the invention 
is novel, involves an inventive 
step and is capable of industrial 
application.

Novelty
The claimed invention must not 
be publicly disclosed before the 
date on which the application 
is fi led -e.g. publicising your 
invention on the company 

website/blog/social media, selling 
the product, or displaying it a 
tradeshow (where someone might 
determine the novel features 
from the product itself) could 
invalidate any later fi led patent 
application. 

For this reason, it is essential 
that manufacturers avoid 
discussing the invention with 
anyone outside their company 
(e.g. investors or suppliers) before 
the date on which the patent is 
fi led, or, if this cannot be avoided, 
ensure that confi dentially 
agreements are in place 
beforehand.

Inventive step
The claimed invention must also 
provide a non-obvious solution 
to a technical problem in view of 
what was known before the fi ling 
date of the patent application. 
Essentially, the invention must 
be shown to go beyond standard 
development within that fi eld. 
The assessment of inventive 
step can vary depending on the 
particular jurisdiction in question 
and so it is often benefi cial to 
seek professional advice from a 
local attorney when determining 
whether your invention would 
likely be considered to meet this 
requirement.

Industrial application
It is necessary also to show that 
the claimed invention is capable 
of exploitation within an industry. 
Most products and processes 
within the food and drink 

industry inherently meet this 
requirement.

What are the potential issues?
Patenting inventions can be a 
costly process, especially as the 
number of territories in which 
you require protection increases, 
so it is benefi cial, particularly for 
start-up companies, to carry out a 
critical assessment of where their 
product or process will be sold. 
Alternatively, if their company 
does not intend to exploit the 
invention, it is important to 
determine where they are most 
likely to license the product/
process.

As patent protection typically 
only lasts for 20 years from the 
date on which the application is 
fi led, it is worth noting that upon 
expiration, the recipe, product 
or process can be freely used by 
other companies.

Whilst there are different options 
available for protecting the 
delectable creations developed 
by food and drink manufacturers, 
the type of protection best suited 
to these products can depend on 
the product itself and, of course, 
the commercial strategy of the 
business. ■
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Amy Williams
Communications Offi cer
The Chartered Institute of Patent 
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London, UK
amy@cipa.org.uk
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Dr Laura Clews is a UK & European patent attorney at Mathys & 
Squire with experience in the drafting and prosecution of patent 
applications in the UK, Europe and worldwide, specialising in a range 
of technical fi elds including food and drink technology. 
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