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Vacuum Cooling by Aston Foods increases the 

quality of your products as well as your pro-

ductivity. It saves you space, time and energy 

and, therefore, cost of production.

Vacuum Chambers from Aston Foods deliver 

compelling performance and give you the peace 

of mind of impeccable standards of hygienic 

design. Our newest development is the compact 

vacuum cooler AEOLOS stand-alone:

Ideal for small quantities in rapid succession.
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www.rademaker.com

Consistent Quality, 
Efficiency, Profitability.

Customers demand the highest quality bakery products delivered on time and at the right 

price. Rademaker understands these challenges. We provide the most efficient bakery 

equipment solution for every possible production environment, based on your specific 

dough processes and product requirements. This results in the lowest cost of ownership in 

the market yielding maximal results in terms of products quality and return on investment.
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7FOREWORD

Welcome
to the autumn 2017 issue of Baking Europe!

With the summer holiday 
season all but over, those 

of you of a certain age will no 
doubt remember holidays gone 
by, the long drive home and the 
inevitable incrustation of dead 
insects on the car’s number plate, 
and in the most severe cases 
making it almost unreadable! 
Nowadays, the dramatic decline 
in insects globally has reduced 
this problem to negligible levels. 

Paradoxically the food business 
has witnessed a sharp increase 
in the use of insects as food 
ingredients particularly in 
the baking industry which 
conveniently brings me to our 
cutting-edge article on this very 
subject; i.e. insects processed 
into high protein powders to 
supplement baking ingredients. 

In our Innovation Focus we 
feature a special report from the 
INRS – Insitut in Canada on active 
packaging and coatings using 

nano-materials to help eliminate 
food pathogens. Elsewhere, if the 
word rheology sends a shiver 
down your spine and has you 
running for the exit, Campden 
BRI’s article on the subject is 
a must read and how it could 
improve your bottom line.

The gluten-free (GF) business 
continues to hot up as do the 
lesser known issues surrounding 
availability of GF prescription 
products. Part two of our special 
feature on the subject from 
Brunel University, contains 
the results of a small but very 
important survey of coeliac 
sufferers and their experiences.

Sandwich production is another 
area of continuing business 
growth and for smaller bakers 
considering robotics and 
automation – this could be for 
you. DIL Germany puts the meat 
in this sandwich with some 
intriguing developments.

If all this science, robotics and 
technology gets too much for you 
then you wouldn’t go far wrong 
by finding a quiet seat somewhere 
and reading the feature on food 
for the brain from our US cousins 
at RUSH University in Chicago 
– researchers have discovered 
links between a reduction in the 
incidence of cognitive health and 
a good diet. Maybe I will ditch 
the afternoon cake and have that 
apple after all!

P.S. If this issue still gets you all 
hot and bothered with everything 
from insects, rheology and brain 
food, Mike Edmund talks about 
the importance of steam and how 
it helped foster the industrial 
revolution – and of course 
bread making.

Graham Pendred
Publisher
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8 CUTTING EDGE
INSECT DERIVED INGREDIENTS 

Fortified 
baking
Novel health ingredients from insects

By Heidi de Bruin CEO Proti-Farm

The demand for natural and 
speciality foods has increased 

dramatically in recent years and 
is expected to continue to rise 
even further in the near future. 
Meeting this demand may require 
producers to take a closer look 
at “alternative” ingredients. As 
consumer awareness of the 
ingredients in food increases, 

the alteration of food products 
by genetics, chemically or 
otherwise is becoming less 
favourable. Among the various 
novel “natural” ingredients that 
are available, ingredients derived 
from insects in various forms are 
now seen as “the new kid on the 
block” taking their place alongside 
algae, seaweed and legumes.  This 

new food ingredient is already 
being consumed frequently in 
many parts of the world and 
could become a suitable addition 
to the ingredient pallet of food 
producers.    

WHY INSECTS?
Insects have been gaining 
attention as a potentially 

BAKINGEUROPE Autumn 2017
www.bakingeurope.eu
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CUTTING EDGE
INSECT DERIVED INGREDIENTS 

beneficial alternative source 
of ingredients in various food 
applications. This rise in attention 
can be attributed to two different 
claims: health benefits and 
sustainable production methods. 
Whilst there exists variations 
between different insect species, 
it can be generally stated that 
insects are a ‘nutrient dense’ 
food source being rich in protein, 
high in unsaturated fatty acids 
and that they meet the amino 
acid requirements for humans 
(as defined by the FAO/WHO). In 
addition, they are rich in several 
vitamins and minerals, such as 
iron and zinc. 

Another main motivator for the 
increased interest in insects as 
ingredients is their sustainability; 
they can be reared in relatively 
small spaces with limited 
resources and minimal emissions’ 
output during processing and 
manufacture.  Whilst claims of 
this nature should present a 
viable argument for the supply 
of alternative ingredients, it is 
evident that there are also a 
number of significant challenges 
facing this relatively young [insect 

breeding for ingredients] industry.  

OVERCOMING THE OBSTACLES 
Much research has been carried 
out over the last decade on 
the use of insects as food 
ingredients, however, being such 
an unusual and indeed in many 
cases objectionable product to 
be consuming, it would not be 
unreasonable to assume that the 
impact on the market is going 
to be a slow process. Two of the 
most prominent obstacles that 
have arisen from this research 
are: firstly that of consumer-
acceptance and secondly the 
development of appropriate 
production technologies, methods 
and associated costs. Consumers 
might become more accepting 
of insect-based foods once they 
are processed into various, 
unrecognisable forms [flours 
for example] and included in 
tasty food products, but this is 
something that only time and 
experimentation will tell. 

The industry itself, however, 
is already making strides 
to automate and improve 
production methods to make 

insects available on a scale which 
could really have an impact 
on production and which until 
recently, has traditionally been 
quite labour intensive, resulting 
in high costs and limited supply. 
Automation and upscaling of 
processing plant is, therefore, 
the key to obtaining successful 
large-scale production and as 
such, the industry is currently 
taking its first steps. A number of 
leading companies are currently 
developing and operating fully 
automated production facilities 
where the entire process 
is performed with limited 
interaction of employees. This 
allows them to improve greatly 
the efficiency and scale of the 
production capabilities enabling 
them to operate their facilities 
24 hours’ a day in controlled, 
optimised conditions. By lowering 
the operational costs, insect 
derived ingredients become a 
more economical and sound 
investment compared to those of 
more recent years, during which 
it was a truly exclusive novelty.  

BAKING WITH INSECTS
For applications in bakery 

“Bakery products could be 
potentially interesting for those 
consumer groups that require 
additional, complete, protein 
sources such as the elderly or 
athletes.”

http://www.bakingeurope.eu


BAKINGEUROPE Autumn 2017 
www.bakingeurope.eu

products, insect powders are 
considered the most convenient 
option. The insects can be 
ground down into a fine flour-
type substance, generally named 
“insect powder”, which can 
be used in a variety of food 
products. Using these powders 
as a substitute for usual bakery 
ingredients is likely to give end 
products a nutritional boost, 
depending on the percentage 
used in the raw bakery mix. While 
commercial applications are 
scarce today, replacing between 
10% - 25% of traditional flours 
with insect powders are perceived 
to be common. A further 
application of the use of insect 
ingredients in bakery products 
could be potentially interesting 
for those consumer groups that 
require additional, complete, 
protein sources such as the 
elderly or athletes. 

That said, regular insect powders 
available today have limited 
functional properties and as such 
they should be used mainly as 
nutritional supplements. 

Taste will always be subjective, of 
course; however, some argue that 
insects add more of a ‘full body’ 
taste to products – comparable 
with that of wholegrain wheat 
but with a nuttier flavour. An 
interesting read on using insects 

as an ingredient is ‘Insects as 
sustainable food ingredients: 
production, processing and food 
applications’ by Aaron T. Dossey, 
Juan A. Morales-Ramos and M. 
Guadalupe Rojas (2016). Given 
the fact that the use of insect as 
ingredients is very much in its 
infancy with very few commercial 
end-products available, more 
trials are needed to determine 
optimal usage levels for bakery 
applications.

WILL INSECT POWDERS BECOME 
THE NEXT BAKING INGREDIENT?
It is clearly evident that the use 
of insect-based ingredients in 
the large-scale manufacture 
of bakery products faces both 
challenges and opportunities and 
still needs to overcome many 
obstacles in order to take its 
place as accepted, economically 
viable, safe, ingredients. The first 
and greatest challenge for the 
insect industry remains that of 
not only convincing consumers 
to allay their natural revulsion 
and fears of eating food products 
containing insects whilst at the 
same time demonstrating their 
enhanced nutritional benefits, but 
also convincing producers of the 
commercial benefits of investing 
in new manufacturing plant and 
technology – the latter mostly 
likely to be driven by the former 
in this case. 

Whilst it may not work for 
everyone in the short term, 
creating tasty and visually 
appealing products will be 
critical for the winning over of 
consumers in order to help alter 
their perspective of insects as 
being “scary”. For manufacturers, 
there will also be the concern 
of guaranteeing food safety. 
Understanding this demand, 
insect producing companies 
are now cooperating with food 
manufacturers to develop 
international standards that 
address safety throughout all 
production stages in accordance 
with existing regulations and 
certifications. The growing 
availability of insect powders 
combined with their various 
benefits creates the potential for 
a sea-change in the production 
of food products, but its success 
will invariably depend on meeting 
consumer expectations. n

FIND OUT MORE 

Email: info@protifarm.com 
Web: https://protifarm.com
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Our Innovation – Your Success

RONDO is committed to innovative machines and equipment, such as to RONDObot, a new system for the production  
of round-moulded rolls and bread. Due to the newly developed Multi-Phase Rounding Process RONDObot  

is characterised by high performance, unique flexibility and for the outstanding quality of the final product.  
Our innovation is the foundation for your success. www.rondo-online.com

Revolutionary 
round-moulding 

on youtube
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TECHNOLOGY
DOUGH RHEOLOGY

Bread baking has a long history. 
Evidence has been found which 

suggests fl at breads were being 
made up to 30,000 years ago and 
that leavened bread production 
started around 10,000 BC. 

Until recently, there was little 

understanding of the bread 
baking process and how it could 
be controlled. The advent of the 
microscope and developments in 
physical sciences helped lift the 
lid on exactly what determines 
bread quality. We now have a 
better understanding of how 

doughs and batters function 
on a physical level in addition 
to a wide range of equipment 
to help us understand dough 
characteristics and bread quality. 
They range from fundamental 
tests, which describe the nature 
of the products, to empirical / 

Bread Baking and Dough Quality; 
a black science or a

RHEOLOGICAL ART
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imitative tests, which give a very 
real value to the way a dough 
behaves in situ. 

Rheology often strikes fear into 
heart of many bakers, but actually 
it can be the key to understanding 
dough behaviour. This article 
will describe some of the key 
tests that are available and how 
they can help the modern baker 

resolve technical problems.

IMITATIVE TESTS
These tests imitate the process 
that dough, batter or flour and 
water would go through during 
normal production allowing 
functional ingredients to be tested 
against a control, indicating any 
changes in performance which 
may impact on product quality. 

These tests, however, are not very 
transferable; they usually require 
a specific piece of equipment and 
are not replicable on a similar 
piece of kit made by a different 
manufacturer. The tests are 
usually unique and amending any 
of the parameters often gives a 
non-comparable result.

The farinograph is an example 

Rheology often strikes fear into heart of 

many bakers, but actually it can be the 

key to understanding dough behaviour.

Development	Time

Dough	Stability

Dough	Elasticity

Degree	of	softening

Figure 1. A farinograph trace to the 500 line for a protein enriched flour. Units are the arbitrary Brabender unit.
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of such a test in which a basic 
dough is developed using a twin 
Z-blade mixer. Flour is placed in 
the bowl and water titrated whilst 
the blades mix. The resistance of 
the dough to the blade’s mixing 
action is recorded onto a chart, 
an example of which is shown in 
Figure 1. This test estimates the 
correct water level needed for 
any particular flour in order to 
generate a functional dough.

This method requires 
substantially less flour and 
much less time to complete than 
the alternative trial and error 
method of making the dough. 
The test removes the risk of the 
dough being too stiff or too sticky 
and ensures that the gluten is 
correctly hydrated which is of 
importance to the commercial 
baker. Incorrect water levels can 
lead to processing difficulties, 
inferior product quality and a 
loss of profits. The test also gives 
the development time needed for 
the dough to form as well as the 
dough stability and resistance 
to over-mixing. As an example, 
at Campden BRI, we have used 
the farinograph to amend water 
levels in high protein doughs to 
maintain product quality.

Development time is taken 
from start to peak time, dough 
elasticity is the range at the peak 
from lowest point to highest, 
dough stability is the point at 
which the dough passes the 500 
(600 in the UK) line to the point 
at which the curve drops below, 
degree of softening is taken 12 
minutes after the peak and is 
calculated as the distance from 
the 500 (600) line to the centre of 
the curve.

Another imitative instrument 
that has been developed is the 
Alveograph.  With this machine, 
a disc of salted dough is prepared 
and left to rest at 25°C for 20 
minutes. A thin strip of dough 
is then cut into a disc and then 
inflated until the point that it 
bursts. 

This measurement gives a value 
equating to the strength of the 
dough and its ability to maintain 
bubble growth. Key parameters 
include the maximum pressure 
achieved at the first peak which is 
an equivalent to the resistance to 
stretching. The length to rupture 
is related to the extensibility and 
the area under the curve is the 
work needed to inflate the bubble 
to bursting point.

Dough extensibility can also be 
assessed by a texture analyser. A 
thin piece of dough is clamped 
at both ends. A hook attachment 
is affixed to the equipment, the 
arm moves from underneath the 
dough strip pulling upward, where 
the resistance to the upward force 
is being measured. When the 
dough breaks, this opposing force 
is lost which is represented by a 
sharp fall in the resisting force. 
Unlike other imitative tests, the 
results are generally expressed in 
force (N or kgf).

On a separate note, whilst not 
strictly rheology, the texture 
analyser has specific tests for 
assessing textural properties 
of finished bakery products, an 
example of which is shown in 

Maximum	Pressure

Length	to	ruptureLength	to	rupture

Work

Figure 2. Example trace of a the Alveograph, Pressure on the y-axis and length 
on the x-axis
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Figure 4. An example of a white flour RVA curve with annotations of the typical parameters obtained

Figure 3. A trace of no-sponge burger buns as assessed by the Texture Profile Analysis test.
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Figure 3. This gives information 
regarding the firmness of the 
products as well as features such 
as fracturability, springiness, 
cohesiveness, gumminess, 
chewiness and resilience. 
These techniques have a strong 
correlation with sensory data. 
Other tests can count the layers 
in puff pastry and assess the 
snap of biscuits and crackers.  For 
example, in research undertaken 
at Campden BRI, the Texture 
Profile Analysis test was used to 
assess impacts of replacing sugar 
on firmness in cakes.

The Rheofermentometer, another 
imitative test, assesses dough 
quality. Pre-prepared leavened 
dough is placed in the chamber 
and a weight placed on top. 
The chamber temperature is 
controlled to imitated different 
proving conditions. As the dough 
expands, the weight is displaced. 
The volumetric displacement is 
recorded and the gas production/
retention calculated. The proving 
conditions can be amended to 
assess yeast performance and 
obtain optimum conditions. This 
technique has many applications 
from both ingredient, improver 
alterations through to trialling 
yeasts and starters. The results 
allow for a more bespoke proving, 
giving greater gas production as 
well as gas retention, helping to 
optimise product quality.

EMPIRICAL STARCH TESTS
Rapid Visco Analysis (RVA) is used 
to assess starch pasting behaviour 
of flour and starch samples. 
A known amount of flour and 
water is mixed using a paddle at 
a constant speed whilst the flour 
/ water mixture is heated in a 
controlled manner. Figure 4 gives 

an example curve as obtained 
from the RVA annotated with 
various parameters. These include 
attributes such as the pasting 
temperature, when the starch 
begins to swell; the peak viscosity, 
which is the maximum viscosity 
achieved during heating which is 
related to the water binding; the 
breakdown; the setback, which 
gives viscosity increase on cooling 
and the final viscosity which is 
the ability of the flour to form a 
viscous liquid or gel after heating. 
Enzymes, salt, emulsifiers, other 
additives and processing aids can 
be added to the mix to assess 
their impact on starch behaviour 
and amend key parameters 
depending on the application.

FUNDAMENTAL TESTS
While imitative tests allow bakers to 
compare like-for-like samples and 
can help to predict performance in 
situ, they do not give information 
regarding the nature of the 
product, neither do the results 
allow engineering calculations to 
be made. Fundamental tests give 
a much clearer understanding of 
product behaviour.

Bread dough has both elastic and 
viscous properties. An oscillatory 
test on a rheometer provides 
information on the balance 
between these properties as is 
shown in Figure 5. This can be 
used to assess the impacts of new 
ingredients on performance and 
the effects that they might have 
on the interactions within the 
dough. This style of oscillatory 
testing gives information on the 
micro-structure of the dough 
where as the imitative tests 
give information on the macro-
structure. For example, in Figure 
5 we can see that the batter 

© jens kunze 
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Figure 5. An example of a strain sweep test for a standard cake batter. G’ is the elastic property and G’’ is the viscous property.

For more information contact:

Solomon Melides
(MRes) – Food Scientist
Campden BRI Group
solomon.melides@campdenbri.co.uk 

FIND OUT MORE 

becomes more viscous and less 
elastic meaning as the batter is 
handled it will flow more easily 
and recover its shape less. 

This information is also 
expressed in the phase angle 
where a higher value indicates 
the sample is more fluid. This 
particular type of test can give 
information on aspects such as 
gluten development which is 
useful for heat treatment of flour, 
effects of mixing regimes and 
impacts of functional ingredients

SUMMARY
These tests are among a range of 
rheological techniques available. 
Rheology tests allow a baker to 

predict the performance of flours, 
doughs and batters with a certain 
degree of confidence and help 
bakers to solve processing and 
quality defects as well as aiding 
NPD and research. 

We routinely use many of these 
tests to help our clients solve 
issues such as the development 
of gluten-free products, protein 
enrichment of doughs and fibre 
fortification of baked goods. 
Our detailed understanding of 
rheology and how it influences 
dough behaviour and bread quality 
allows us to take a structured, 
methodical and informed 
approach to solving technical 
challenges in the bakery. n
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BACKGROUND
From the 1960s, gluten-free 
foods including bread, pasta and 
mixes have been available on 
prescription for those medically 
diagnosed with coeliac disease 
to help support them in the 
treatment of their condition. 
In order to be able to supply 
pharmacies with gluten-free 
foods, the suppliers have to 
obtain approval from the Advisory 
Committee on Borderline 

Substances (ACBS) (Coeliac UK, 
2016). The ACBS will only approve 
items that are considered to be 
‘dietary staples.’ Recently, there 
have been some restrictions 
considered on availability of 
gluten-free prescription products 
due to National Health Service 
budget cuts (Coeliac UK, 2017).  
Some early indications suggested 
that these restrictions may have 
impacted on the quality of coeliac 
patients’ diets (Kurien et al., 2016). 
Whilst the quality of gluten-free 
bread available on prescription 
in the UK has previously been 
investigated by Potter et al (2014), 
there is no study to report on the 
functionality of the prescribed 
gluten-free mixes that could 
be very convenient for the 
preparation of a variety of gluten-
free products and much more 
appreciated in the areas where 
accessibility of gluten-free foods 
is limited. 

The first part of this study was 
published in the autumn 2015 
issue of Baking Europe magazine 
(Stojceska, 2015) and relates to 
the textural properties of gluten-
free white breads prepared with 
gluten-free mixes and flours 
available on prescription in the 
UK. The second part investigates 
the consumers’ opinion of the 

quality of those products, their 
experience in using gluten- 
free products available on  
prescription and how they will 
be affected if removed from the 
prescription list. 

EXPERIMENTAL 
The study was carried out 
using six different gluten-free 
mixes/flours each of which was 
used to prepare a white bread 
sample followed by detailed 
sensory evaluation panel of 35 
participants, all of whom were 
diagnosed with coeliac disease 
and members of the Cambridge 
branch of Coeliac UK.

The six bread samples were 
produced using the following 
flours/mixes:

Sample 1 - All-purpose white mix 
(Juvela)

Sample 2 - multipurpose white 
mix (Glutafin)

Sample 3 - Gluten-free blended 
flour (Pure)

Sample 4 -Teff white flour (Pure)

Sample 5 - Basic mix (Procelli)

Sample 6 - Teff flour (Tobia) 

Consumer perception 
and demand
Gluten-free mixes/flours available on prescription in the UK market 
 
By Dr. Valentina Stojceska, Brunel University London, UK
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All bread samples were produced 
following the methods provided 
by the relevant ingredient/mix 
suppliers as described on their 
websites and through direct 
contact with them (Stojceska, 
2015). 

An adjustment was made to 500g 
of mixes/flours and consequently 
the use of the ingredients. 
Additional information from 
the participants was obtained 
regarding the importance of 
gluten-free prescriptions as well 
the convenience of gluten-free 
mixes used for the preparation 
of various gluten-free recipes. 
Participants were asked to sign 
a consent form prior to taking 
part in the sensory test and 
to complete a questionnaire 
covering:

1. Participant profile (age, gender 
and how long they have been 
on the gluten-free diet)

2. The importance of 
prescription, with questions 
as follows:

a) Do you currently obtain gluten-
free products on prescription?

b) How accessible are staple, gluten- 
free foods in your local area?

c) How would the restriction or 
removal of your prescription 
affect you financially?

d) How would these factors affect 
your overall ability to maintain 
a strict gluten-free diet?

3. Do you currently or have 
you previously obtained 
gluten-free flour mixes on 
prescription?

4. Have you experienced any 
restrictions on gluten-free 
flour mixes? 

5. How important is the 
access of gluten-free mixes 
on prescription in helping you 
maintain your gluten-free diet?

Then they were asked to sample 
the six, fresh, white gluten-free 
breads and evaluate a number 

of attributes (appearance, 
crumbliness, softness, flavour, 
aftertaste and overall liking) using 
a multiple-choice questionnaire 
with options ranging from 1 to 10 
(1 – dislike and 10 – like). 

Extra comments could be made 
after the tasting of each sample. 
The preliminary questionnaires 
and sensory evaluation were 
administrated with the resulting 
data collected and analysed using 
SPSS 16.0 (SPSS Inc., Chicago, 
Illinois, US).  Ethical approval was 
obtained from the Ethic committee 
of Brunel University London. 

RESULTS 
The age range of the participants 
was from 22 to 85 years, 63% of 
whom were females while 37% 
were males.  All the participants 
had suffered from coeliac disease 
in varying degrees from 12 
months to 70 years. 83% of the 
participants currently obtain 
gluten-free food on prescription. 

The following answers to the 
questionnaire were as follows:

22 INGREDIENTS
GLUTEN-FREE ON PRESCRIPTION
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QUESTION: NUMBER 2(B) 
28.5% of the respondents replied 
“very assessable, I can get 
everything I need”, 63% with “it 
varies; sometimes I have to visit 
several supermarkets” while 8.5% 
with “difficult, I struggle to get the 
staple items I would receive on 
my prescription”.

In response to question 2(c) “How 

would the restrictions or removal 
of your prescription affect you 
financially?”, 37.2% respondents 
replied with “it would be difficult, 
I rely on my prescription as 
gluten-free foods are more 
expensive than their gluten 
containing equivalents”, 31.43% 
with “I would struggle, but it 
would be manageable” and 31.4% 
with “it would not affect me”.

In response to question 2(d) 
“How would these factors affect 
your overall ability to maintain 
a strict gluten-free diet?”, 17.2% 
responded with “I would find it 
extremely difficult to maintain 
a strict gluten-free diet without 
access to staple gluten-free foods 
on prescription”, 49% with “I 
would find it quite difficult to 
maintain a strict gluten-free diet 

Figure 1. Response to question 5 what do you/ did you make with gluten-free flour mix?

Figure 2. Response to question 8 “the most important factors when using a gluten- free flour mix?  
(1 not important – 5 very important)”
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without access to staple gluten-
free foods on prescription” while 
34.3% with “I would not find 
it difficult to maintain a strict 
gluten-free diet without access 
to staple gluten-free foods on 
prescription”.

Questions, 2(c), 2(d), 3 and 
4 concerned the access and 
experience of the gluten-free 
mixes used in maintaining a 
healthy gluten-free diet. 80% of 
the participants obtained gluten-
free mixes on prescription that 
they mainly used for preparation 
of breads, cakes and pastries 
then biscuits and sauces (Figure 
1). 57% of the respondents 
experienced restriction on 
gluten-free mixes. In response 
to question 5 “how important 
is access to gluten-free flour 
mixes on prescription in helping 
you maintain your gluten-free 
diet?”, 48.5% responded with 
“extremely important”, 14.3% 
with “very important”, 5.7% 
with “quite important”, 23% 
with “not very important” and 
8.6% with “not important at 
all”. Figure 2 presents the most 
important factors when gluten-
free mixes are used. Here are 
some additional comments/
requirements from the 
participants:

• “I find I can buy GF flour which 
suits my purposes”

• “My current financial situation 
is such that getting things on 
prescription is not critical for me. 
However, when I have to live on my 
pension in the future, this might 
well change and prescriptions 
would be much more important.”

• “GF mixes were off prescription for 
a while but have been reinstated”

• “I really want cereal, crispbread 
and rolls on prescription” 

• “Multipurpose flours mix suitable 
for all recipes “

• “I’m now very restricted 
prescription wise. Can only choose 
between two manufacturers.” 

• “Although, I obtained flour and 
bread on prescription I now also 
buy from supermarkets.”

• “Gluten-free mixes from 
prescription are far easier to use 
than flours from supermarket. They 
do not leave powdering feeling in 
your mouth and I have found that I 
can use Juvela as direct substitute 
in all my old recipes.” 

• “Currently prescribing allows 

one (500g) box of mix per month, 
this is not enough without 
purchasing extra flour/ mix from 
supermarkets.”

• “Used to use codex wheat flour 
frequently until prescription was 
restricted in April. Also, I require 
the assurance that the flour mix is 
definitely gluten-free and, feel this 
is guaranteed”

It can be seen that the 
respondents prefer to use gluten-
free mixes to flours because their 
convenience of incorporating 
them in various recipes. The 
other concern that was raised 
was the available amount of 
gluten-free mixes on prescription 
(500g/month), which participants 
found “not enough without 
purchasing extra flour/mix from 
supermarkets”.

The results from the sensory 
tests are shown in Table 1. It 
can been seen that samples 1 
and 2 scored similarly in terms 
of appearance, followed by 
samples 3, 4 and 5. The score for 
appearance for sample 6 was the 
lowest of all other samples. In 
terms of crumbliness, sample 3 
showed the highest significant 
value, followed by samples 5, 2, 1, 
4 and 6 respectively. In terms of 

“57% of the respondents 
experienced restriction on 
gluten-free mixes”
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softness, samples 1 and 2 scored 
significantly higher compared to 
the other samples. The similar 
pattern was shown for flavour 
and aftertaste. Samples 1 and 
2 showed similar scores for 
overall liking with no significant 
difference between them. The 
scores for the rest of the samples 
were significantly lower. The key 
attributes pointed out by the 
consumers were taste, flavour, 
appearance, texture, consistency, 
aftertaste as well as some 
nutritional recommendations that 
they wanted to see more high 
fibre breads and less saltiness. 

It was found that the majority 
of the participants would find 
it difficult to maintain a gluten-

free diet without access to the 
prescription items list.  

The results from the sensory 
evaluation demonstrated 
similarly to the tested samples 
(Stojceska, 2015) resulting with 
the highest scores in samples 1 
and 2, followed by sample 4, 5, 3 
and 6 respectively. The common 
problem identified by the 
panellists was the dryness of the 
breads, the crumbliness and how 
easy was to spread butter. There 
were also a few recommendations 
for some of the mixes (samples 
5 and 6) to be removed from 
the prescription list due to their 
unsatisfactory performance.    

During the survey, it was 

established that half the 
participants used gluten-free flour 
mixes on daily basis and stated 
that it was “extremely important” 
to have them available on the 
prescription list but that they 
also expected the multipurpose, 
gluten-free flour/mixes that they 
use to be fit for purpose so that 
they can achieve good quality 
results (e.g. Samples 1 and 2). This 
is particularly important for the 
consumers at the lower socio-
economic levels who are not  
able to purchase gluten-
free products from the big 
supermarkets where the price of 
such products could be as much 
as 5.7 times more expensive than 
gluten containing counterparts 
(Burden et al., 2015). n

Dr. Valentina Stojceska
Senior Lecturer - College of 
Engineering, Design and Physical 
Sciences
Co – investigator for RCUK – Centre for 
Sustainable Energy in Food Chains

Brunel University London
Uxbridge
www.brunel.ac.uk
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 Table 1. Results of sensory evaluation score by attributes

 Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 Sample 6

Appearance 7.0 ± 2.3 7.1 ± 1.9 5.6 ± 2.1 5.1 ± 1.7 6.0 ± 2.3 1.8 ± 1.5

Crumbliness 4.8 ± 2.4 5.5 ± 2.4 8.7 ± 1.4 3.7 ± 2.3 7.5 ± 2.0 2.2 ± 1.7

Softness 8.1 ± 1.4 7.4 ± 1.5 5.1 ± 1.9 5.4 ± 2.3 5.2 ± 2.0 4.6 ± 1.9

Flavour 6.3 ± 2.1 6.7 ± 1.9 3.6 ± 2.0 4.7 ± 2.6 4.0 ± 2.2 2.7 ± 1.9

Aftertaste 6.3 ± 2.6 6.6 ± 1.9 3.7 ± 2.3 4.9 ± 2.7 4.0 ± 2.0 2.9 ± 2.0

Overall liking 6.4 ± 2.4 6.5 ± 1.8 3.3 ± 1.8 4.3 ± 2.5 3.5 ± 2.0 1.8 ± 1.2
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Good, successful, practical and 
customer-oriented machines 

for the bakery trade, which prove 
themselves in traditional bakeries 
and production plants on a daily 
basis, are not created solely on 
the computer screens of research 
and development departments. 
German bakery machine 
specialist REGO HERLITZIUS 
has been investing significant 
resources in innovations for 
decades; a move that has also led 
to a large number of patents.

REGO HERLITZIUS also has a 
long tradition of always listening 
closely to its customers. REGO 
HERLIZIUS listened to these 
customer suggestions, modified 
and improved their bakery 

machinery, now manufactured 
in Wuppertal, to render the 
machines even more practical 
and user-friendly. However, this 
does not always mean reinventing 
the wheel! “Feedback from our 
customers’ everyday experiences 
is important to us”, says Managing 
Director Uwe Paaß, “it also flows 
into the updates and ongoing 
development of our machines”.

Digital and mechanical 
optimisation
Machine characteristics that 
make bakers’ daily lives 
easier can be both digital and 
mechanical in nature. Intuitive 
menu navigation for controlling 
the underlying complex control 
software is no more important 

than the employment of simple, 
but clever, mechanical design 
characteristics which support 
hygiene, for instance. The decisive 
factor with REGO HERLITZIUS 
machines is always that every 
feature of the plant really does 
assist the user in his work.

Easy-to-operate ‘digital 
assistants’ deliver top quality
Almost all of today’s machines 
from the traditional Wuppertal 
company incorporate complex 
digital technology. For instance, 
the PM series planetary machines 
are fitted with an electronic 
controller and storage computer 
with 37 programmes, each of 
which involves 20 steps and a 
continuously variable electronic 

Rego Herlitzius: 
always listening closely to our customers
Practical and customer-oriented machines resulting from dialogue with customers

Uwe Paaß, Managing Director 
Rego Herlitzius

The intuitive design of the control panels allow easy operation of complex 
digital assistants
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speed controller. The machines’ 
automatic warm-up programme 
is also computer-controlled. 
These features aid bakers and 
confectioners in measuring 
out their recipes precisely and 
ensuring accurate repeatability, 
as do the digital time and speed 
displays, thereby also helping to 
protect tools and machines. 

However complex these digital 
assistants have become, they 
still, of course, need to be easy to 
operate. The intuitive design of 
the control panels results from 
REGO HERLITZIUS leveraging the 
experiences and suggestions of 
the machine users. This ensures 
that the myriad computer 
programmes can very easily be 
selected and executed in just a 
few steps. 

Mechanical design characteristics 
as clever assistants
The many mechanical design 
characteristics, which initially 
appear rather insignificant, are 
actually clever – and highly 
practical assistants that make 
the bakers’ work significantly 
easier when they are using the 
machines. A large number of 
examples confirm this:

For instance, inserting the 
bowl into the SM series beating 
machines is achieved using the 
swivelling and clamping lever 
which is much appreciated by 
users. This makes using the 
machine a pleasant and simple 
process, while simultaneously 
ensuring that cleaning the 
machines is correspondingly 
easy. Bowl height adjustment is 
infinitely variable and the bowl 
automatically locks when the 
respective height is reached.

The cream pasteurisers, which 
are available in bowl sizes of 
between 30 and 300 litres (30, 
60, 80, 120, 200, 250 and 300 
litres), are fitted with a hand 
wheel for emptying the bowl 
instead of the more conventional 
lever mechanism used by other 
market players. This mechanical 
characteristic is closely aligned 
with the requirements of everyday 
operations, because a hand wheel 
allows a controlled, slow and 
continuous emptying of the bowl.

In addition to this, a highly 
practical option is to have the 
bowl fitted with an outlet valve. 
This valve can be used to pour 
out the mixture easily and 
conveniently whilst also offering 
further significant benefits when 
it comes to cleaning. In terms of 
hygiene aspects, this is both an 
important and time-saving factor.

An equipment feature that is still 
unique in the market and which 
significantly simplifies workflow, 
is the lid for the baking of choux 
pastry. This has gained a great 
deal of positive feedback from 
users in that such lids have large 
openings through which precisely 
dosed flour can be conveniently 
poured while the machine is 
running.

Simple cleaning and hygiene 
thanks to clever design
The hygiene aspect takes centre 
stage in the design of machines 
made by REGO HERLITZIUS. This 
starts with rounded corners 
and edges, wherever possible, 
together with large surface areas. 
These factors contribute to less 
accumulation of dirt and easier 
cleaning. The drive units are 
always structurally separated 

from the parts of the machine 
which actually come into contact 
with foodstuffs. The crumb 
drawers of bread slicers are 
easily removed and are equally 
easy to clean and maintain. Most 
machines are mobile, which 
means that the machine can be 
moved effortlessly at any time to 
facilitate cleaning.

“While many of these stated 
features may appear trivial at 
first, they actually result in a great 
deal of positive feedback from 
our customers”, says Managing 
Director Uwe Paaß. “We consider 
dialogue with our customers to be 
important and we make use of it 
repeatedly in order to make our 
machines even more practically 
oriented.” n

REGO HERLITZIUS GMBH
Bäckerei- und Konditoreimaschinen
Hatzfelder Str. 115, D-42281 Wuppertal
Tel.:  +49 (0) 202 26920010
mail@rego-herlitzius.com
www.rego-herlitzius.com

FIND OUT MORE 

MORE DETAILS ON THE  
BAKINGEUROPE WEBSITE
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Two of the most feared 
consequences of ageing are 

decline in cognitive abilities, and 
becoming demented. They also 
represent a growing public health 
problem because of the increasing 
number of people living well into 
old age, and the fact that there 
is currently neither cure nor 
effective treatment. The disease is 
costly: not only to the individuals 
who are affected, but also to their 
families, who must provide for 
basic personal care. 

Nevertheless, research into 
dementia prevention through 
lifestyle practices, including 
nutrition, has successfully 
identified a number of nutrients 
and foods rich in these nutrients 
that can decrease the risk of 
developing dementia; and others 
that can increase this risk. Among 
the “brain-healthy” nutrients are 
vitamin E, B-vitamins, omega-3 
fatty acids, lutein, beta-carotene, 
monounsaturated fat, and various 
flavonoids. 

These dietary components are 
found in vegetable oils, nuts, 

seeds, fish, dark green leafy 
vegetables, whole grains and 
berries; meanwhile, dietary 
saturated and trans-fats have 
been shown to increase the risk 
of dementia. The Westernised 
diet is high in these unhealthy 

dietary components, which 
are largely consumed through 
pizza, whole fat cheese, red 
meats and red meat products, 
fried foods, sweets, and pastries. 
Conversely, the Mediterranean 
diet incorporates many “brain-

The MIND Diet 
for Brain Health 
 
By Nancy Di Fiore, MBA, Associate Director, Media Relations, Rush University Medical Center
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healthy” foods and is also low in 
the foods with a high saturated 
fat content. 

A number of studies around the 
world in different populations 
have together found that those 

who consume a diet that is closer 
to the Mediterranean diet pattern 
have a lower risk of dementia 
and slower cognitive decline. 
This is also true of the DASH 
diet (Dietary Approach to Stop 
Hypertension), a diet that was 
designed to lower blood pressure 
and which has been shown in 
many randomised trials to lower 
the risk of developing many 
cardiovascular conditions. 

Researchers at Rush University 
Chicago, USA have been studying 
the effects of diet on brain health 
and dementia for over twenty 
years. In 2015, they developed a 
diet, called MIND (Mediterranean-
DASH Intervention for 
Neurodegenerative Delay). This 
is a hybrid of the Mediterranean 
and DASH diets, but with 
modifications that incorporate 
the best scientific evidence to 
date on nutrition and the brain. 
The diet has fifteen dietary 
components including ten 
“brain-healthy” foods (leafy green 
vegetables [6+ servings/week], 
other vegetables [1+ servings 
per day], berries [2+ servings per 

week], fish [1+ serving per week], 
beans [3+ servings per week], 
poultry [2+ servings per week], 
olive oil [primary oil], nuts [5+ 
servings per week], whole grains 
[3 servings per day], wine [1 glass 
per day]; and five foods whose 
consumption should be limited 
(red meat and red meat products 
[no more than 3 servings per 
week], fried/fast foods [less than 
1 per week], sweets and pastries 
[less than 5 per week], butter [no 
more than 1 pat per day], and 
whole-fat cheese [less than 2 
ounces/50g per week]). 

In a study of more than 900 
participants of the Chicago 
Memory and Aging Project, those 
who had the highest (upper 
third) scores on the MIND diet 
demonstrated a 53% reduction in 
the risk of developing Alzheimer’s 
disease, and a slower decline in 
their cognitive abilities that was 
equivalent to being 7.5 years 
younger, when compared with 
those in the lowest third of MIND 
diet scores. It was also interesting 
that even those whose diets were 
in the middle range of the scores 
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had a statistically significant 35% 
reduction in the risk of developing 
Alzheimer’s disease. In this study, 
we also scored the participants 
on how closely their diets 
resembled the Mediterranean 
diet and the DASH diet. High 
scores on both of these diets 
were significantly associated with 
lower Alzheimer’s risk and slower 

decline in cognitive abilities. Even 
moderately close adherence to 
the MIND diet appeared to confer 
some protection.

The Rush University researchers 
are currently conducting a 
further randomised trial of the 
MIND diet to determine whether 
the diet can decrease cognitive 

decline and degeneration of brain 
structure, which it will investigate 
through MRI imaging of the brain. 
The trial will recruit 600 older 
individuals who have a family 
history of dementia but are not 
cognitively impaired. They will 
be asked to follow the diet for 
a period of 3 years. The trial is 
expected to conclude in 2021. n

Nancy Di Fiore, MBA
Associate Director, Media Relations
Rush University Medical Center
Tel: +001 312-942-5159 (Office)

FIND OUT MORE About Rush University
Rush is an academic health system whose mission is to improve the health 
of the patients and the diverse communities it serves with nationally 
recognized health care, education, research and a commitment to community 
partnerships. The Rush system comprises Rush University Medical Center, 
Rush University, Rush Copley Medical Center and Rush Oak Park Hospital, as 
well as numerous outpatient care facilities. Rush University, with more than 
2,500 students, is a health sciences university that comprises Rush Medical 
College, the College of Nursing, the College of Health Sciences and the 
Graduate College.

FROM ACROSS THE POND
BRAIN FOOD

30

http://www.bakingeurope.eu


BAKINGEUROPE

n

FIND OUT MORE 

30

Towards Better Old Age?
By Mike Edmund 

American politician Adlai 
Stevenson eloquently 

suggested that “it is not simply 
the years in our life, but the 
life in our years that counts.” 
Meanwhile, the general 
population is ageing. And 
two apparent consequences – 
cognitive decline and dementia 
– are of growing concern to 
policymakers, healthcare 
professionals, and – perhaps 
especially – to patients. Strains 
upon healthcare systems – 
however they are funded – are 
becoming more evident. 

We are very pleased to feature 
a report from the team at Rush 
University Medical Center, 
Chicago, on their investigation of 
the potential impact of the MIND 
diet upon these two scourges 
of later life. In their study of 
more than 900 participants of 
the Chicago Memory and Aging 
Project, they show that this diet 
can reduce the risk of developing 
Alzheimer’s disease, and can 
slow decline in cognitive abilities. 
Perhaps most encouraging from a 
real-life standpoint is that some 
benefit may even be derived from 
less-than-strict adherence to this 
particular regime. 

Taken with the findings of the 
DASH project on the effect of 
diet on hypertension, and the 
conclusions of Topiwala et al of 
alcohol consumption on brain 
outcomes and cognitive decline, 
the Rush University work appears 
to provide a more scientific 
basis for the axiom “we are what 
we eat”, and suggests how we 
can all maintain for longer our 
interaction with the world 
around us.

They are to be congratulated 
for shining a light into 
some of the darker corners 
of old age. n

EDITORIAL COMMENT
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The convenience food market 
for sandwiches is global, 

attractive and highly competitive. 
According to Zion Market 
Research the fast food market 
is expected to increase to USD 
690.80 billion by 2022.  (Source: 
https://www.zionmarketresearch.
com/ report/fast-food-market). 
Consumers are driving this trend 
with their increasing demand 
for better-choice-products and 
healthy alternatives.  

Fully automated systems are  
still the exception rather than 
the rule.

For the mass production of 
standard toast sandwiches 
there are some known machine 
suppliers that can deliver 
production lines for the 
manufacture of products that 
are a devoid of any human 
contact whatsoever. Automated 
systems such as these are often 

tailor-made and are still quite 
rare in sandwich manufacturing 
sites. These machines have 
integrated systems for placing 
bread, spreading the butter, 
single slices of cured sausage or 
cheese slices for example that 
drop onto the buttered bread, 
adding mayonnaise or other pasty 
toppings and have a device that 
puts the cover sandwich slice on 
top. After its assembly it will be 
cut automatically into two or four 
pieces and packed into its typical 
packaging. 

The drawback with these 
machines is that they have 
a limited flexibility in terms 
of bread types and content 
setups - they are built for to 
a certain product range and, 
therefore, cannot easily react 
to fast-changing market needs 
(for example: “sandwich of the 
week”). Product shelf-life and 
freshness issues are additionally 
limiting the sales territory.  For 
these reasons it is not surprising 
that the majority of companies 
have comparable small 
production batches – in many 
cases only a few thousand units 
per type per shift. To manufacture 
these often varying products, they 

Customised
sandwich and burger 
 production
“Cured” sausage slice de-stacker enables a step towards automation 

of small batch sandwich production. 
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with their increasing demand 
for better-choice-products and 
healthy alternatives.  

Fully automated systems are  
still the exception rather than 
the rule.

For the mass production of 
standard toast sandwiches 
there are some known machine 
suppliers that can deliver 
production lines for the 
manufacture of products that 
are a devoid of any human 
contact whatsoever. Automated 
systems such as these are often 

tailor-made and are still quite 
rare in sandwich manufacturing 
sites. These machines have 
integrated systems for placing 
bread, spreading the butter, 
single slices of cured sausage or 
cheese slices for example that 
drop onto the buttered bread, 
adding mayonnaise or other pasty 
toppings and have a device that 
puts the cover sandwich slice on 
top. After its assembly it will be 
cut automatically into two or four 
pieces and packed into its typical 
packaging. 

The drawback with these 
machines is that they have 
a limited flexibility in terms 
of bread types and content 
setups - they are built for to 
a certain product range and, 
therefore, cannot easily react 
to fast-changing market needs 
(for example: “sandwich of the 
week”). Product shelf-life and 
freshness issues are additionally 
limiting the sales territory.  For 
these reasons it is not surprising 
that the majority of companies 
have comparable small 
production batches – in many 
cases only a few thousand units 
per type per shift. To manufacture 
these often varying products, they 

Customised
sandwich and burger 
 production
“Cured” sausage slice de-stacker enables a step towards automation 

of small batch sandwich production. 
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regularly run simple production 
belts prior to a packaging 
machine where the employees 
assemble the sandwich with its 
contents by hand. The workers 
store the consumables around 
their working place - mainly on 
more-or-less well-defined spots. 
On the production line they place 
the ingredients in production-
line fashion; for example one 
co-worker spreads the butter or 
mayonnaise, the next places the 
salad leaves, some de-stack and 
place the single slice or stacked 
cured sausage or cheese slices, 
others in the line place every 
desired topping from marinated 
to dry and finally someone flips 
the buttered cap onto it. 

The more ingredients, the larger 
the belt, the slower the process. 
State-of-the-art sandwich and 
burger production lines are 
usually very crowded. They need 
human flexibility to place the 
frequently varying toppings such 
as lettuce, pepper, tomato or egg 
slices as well as meat or cheese 
slices and so on – so far without 
any help of robots.

OVERCOMING THE LIMITATIONS 
As a research Institute the 
DIL (German Institute for 
Food Technologies) is often 
approached when there is a 
need for simple, cost-saving 
hygienically designed robotic 
systems to assist production 
processes. But the challenges 
and pitfalls in these processes 
are frequently underestimated, 
especially since quality demands 
and process reliability form 
major concerns. Today’s robots 
are often controlled by vison 
systems which are still limited to 
t the handling of uniform parts. 
A deviation from the given and 
well-described specification in 
the production industry would 
result in a failure. But in food 
production a broad variation 
from the norm is to be expected. 
To create a reliable processing 
line with robots where there is 
a constant variation of product 
within a certain range of goods is 
still a big challenge. Therefore, it 
is still difficult to place robotics 
into the production area working 
directly on food side-by-side with 
humans. Nevertheless, there are 

occasional developments in vison 
and/or gripping technologies 
that enable at least a little 
advancement in automation. 

One major step into the 
production area was taken with 
the DIL HDHF (Hygienic Design 
High Flux) Vacuum Gripper 
(Picture: DIL Hygienic Design 
Vacuum gripper with hygienic 
design silencer) a few years ago. 
In combination with a product 
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category adjusted suction cup, it 
can handle more than 70 percent 
of all non-liquid foods. It detects 
the presence of an object and 
gives feedback over a successful 
process step. For the sandwich 
industry it could be shown that 
this system can already handle 
single slices of sausages, cheese, 
cucumber, tomatoes (without 
sucking the seeds out), egg 
slices (retaining the egg yolk), 
marinated ingredients and so on – 
indeed everything an automated, 
robot sandwich production line 
would need. 

However, there is still a challenge 
for automated robotic production 
despite food-grade and easily 

programmable robots being 
available. The challenge is not 
that these robots are incapable 
of operating alongside human 
workers or that they are far too 
expensive or difficult to integrate 
into production etc., but more 
that in our opinion, that the 
difficulties lie in the machines’ 
lack of ability to grab reliably 
and de-stack the ingredients in 
disparate containers and set ups. 

In contrast to a large-scale 
automated line manufacturing 
sandwiches where, for example, 
a dedicated slicer can produce 
individual slices of every topping 
available, a manual production 
needs very reliable devices to de-

stack items, such as cheese, cured 
sausage slices, tomatoes, eggs 
and so on. Having such a small-
scale production using robotics 
can simplify the production of 
sandwiches.

DE-STACKERS AVAILABLE FOR 
APPLICATION
The good news is that such 
de-stackers have now been 
developed at DIL and are available 
for first applications. Fig. 2 shows 
the prototype of a very efficient 
de-stacker suction cup for cheese 
and cured sausage. Utilising the 
DIL HDHF Vacuum Gripper it 
works with cured sausage stacks 
(see picture above) as well as with 
single sandwich filling items. It 
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can also transport whole sausage 
stacks of up to 200mm in height 
as well as separating them into 
single slices again. The robot 
equipped with vison technologies 
then places a single slice onto the 
correct location of the sandwich/
burger and is true for almost 
any cured sausage slice, cheese 
or even cheese spread. Cheese 
spread for burgers is often very 
sticky and not so easy to de-
stack even by an experienced 
worker. De-stacking cheese which 
contains holes such as Emmental, 
is particularly challenging for the 
automated system and has to 
be solved in a different way. This 
would entail some steps of the 
process being undertaken using 
human hands.

Another new device from DIL 
e.V. performs an additional 
operational process focusing on 
one of the last steps in sandwich 
production. In the production of 
most sandwiches both sides are 
buttered; the question is how 
the last slice can be grabbed and 
flipped around 180deg and placed 
it onto the sandwich without 
touching the buttered surface? 

Fig.3  shows a tool utilising the 
same DIL HDHF Gripper for this 
purpose. The action is achieved as 
the “toast gripper” acts like shovel 
sliding under the slice of buttered 
bread but holds it in place whilst 
turning and placing on the 
sandwich in ne movement. This 
device is multifunctional since 
it could be used to pick, place 
and turn patties/burgers of fresh 
minced meat and fry them as 
well as handling slices of different 
sorts of bread or burger buns. 

SUMMARY
As the availability of vision 
systems, including those that are 
self-learning, become increasingly 
available, together with the right 
grippers and as the programming 
of robots becomes easier, the 
increasing availability of food-
grade tools for food processing 
of this nature will enable more 
robotic assistance in food 
production in the future. Even 
smaller robots will require a high 
degree of safety precautions 
such as fencing, for example, to 
protect the workers, however, 
automatons of this nature are 
now in big in demand. n

“In the production of most sandwiches 
both sides are buttered; the question 
is how the last slice can be grabbed 
and flipped around 180deg and placed 
it onto the sandwich without touching 
the buttered surface?”

MBA Bernhard Hukelmann, Dipl.-Ing.
Geschäftsbereichsleiter 
Automatisierungstechnik
Division Manager Automation 
Engineering
Deutsches Institut für 
Lebensmitteltechnik e.V.
- German Institute of Food 
Technologies - Quakenbrück, 
Germany
Email: b.hukelmann@dil-ev.de
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In this issue’s Innovation Focus, we look at new research on active and edible  
packaging and allergen labelling

Active packaging
Exciting research and innovation on active packaging 
and how it improves not only shelf-life but also acts as a 
mechanism to seek out and destroy pathogenic bacteria. 
Some of these advanced, 21st century coatings are edible too!  
This research was carried out by NRS-Institut in Canada.

Allergen Labelling
Once the packaging has been designed, the next challenge 
is to create appropriate allergen labelling to suit all parties 
concerned i.e. Manufacturer, EU regulators and of course 
the consumer.
The second article from FEDIMA may answer some of your 
questions.... and maybe pose more? You decide.
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In spite of modern technologies 
and safety concepts, such as 

HACCP, the reported numbers 
of food-borne illnesses and 
intoxications are still increasing. 
According to the Canadian Food 
Inspection Agency (2012), the 
annual costs to treat foodborne 
illness are estimated at more 
than $12 billion/year in Canada. 
The development of active edible 
coating or active packaging with 
antimicrobial or antioxidant 
properties has been proposed 
as innovative approaches. 
Edible food coating and edible 
film packaging are the other 
approaches to maintain high 
concentrations of active agents 
especially antioxidants and 
antimicrobials on the surface of 
foods to kill pathogenic bacteria 
and to achieve a longer shelf-life. 
The desire of most countries to 
make food safer for consumption 
requires better food preservation 
and production techniques. 

In this regard, the use of natural 
antimicrobial compounds is 
an interesting alternative to be 
considered. The use of natural 
products as antimicrobial 

compounds seems to be an 
interesting way to control 
the presence of pathogens in 
food. Spices or essential oils 
extracted from spices are rich in 
antioxidant and antimicrobial 
compounds. Lactic acid bacteria 
(LAB), bacteria that are present 
in large quantities in yoghurt, 
for example, produce a type of 
small protein fragment (nisin) 
which is recognised as having 
strong antimicrobial properties 
and widely employed as a 
method of food preservation. 
The inclusion of essential oils 
and nisin in food packaging to 
produce active film packaging 
should lead to beneficial effects 
such as improved safety, quality 
and flavour as well as having the 
potential for the biopreservation 
of food. Active packaging allows 
interaction with food products 
and the environment whilst 
playing a dynamic role in food 
protection. 

Food packaging represents 
more than 65% of the packaging 
market. Until now, petrochemical-
based plastics such as 
polyethylene and polypropylene 

“These results show the 
potential application of 
this type of active film 
packaging to eliminate the 
growth of food pathogens.”
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have been increasingly used as 
packaging materials because of 
their large availability at relatively 
low cost and because of their 
good resistance to water, good 
permeability to gas, good stability 
and flexibility. The use of plastic-
based films has to be restricted, 
however, because they are not 
totally biodegradable and cause 
serious ecological problems. 

Biobased packaging is defined as 
packaging called “biopolymers” 
containing raw materials 
originating from agricultural 
sources, i.e. produced from 

renewable, biological raw 
materials such as proteins, 
starch, cellulose etc. Although 
biopolymers are favourable 
alternatives for developing 
into eco-friendly biodegradable 
packaging materials, their usage 
has been limited due to poor 
strength, poor impermeability 
and poor gas barrier properties 
compared to conventional plastic 
materials. In this regard, much 
research has been carried out to 
improve these properties, such 
as the use of nanomaterials. The 
use of cellulose nanocrystals, 
(CNC) as a nanomaterial can 

produce packaging with good 
strength, good impermeability 
and with a good gas barrier. 
CNC can potentially also assure 
a controlled release of active 
compounds (antioxidant and 
antimicrobial compounds).

CNC was found to be an 
excellent reinforcing agent 
in different biodegradable, 
synthetic examples of packaging; 
(polycaprolactone) or biobased 
packaging, (chitosan as a 
polysaccharide extracted 
from shrimp or lobster shells 
or alginate, a polysaccharide 
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as a function of NCC content in dry matrix of alginate-
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extracted from algae). The tensile 
strength and stiffness of the films 
were significantly improved while 
the elasticity was significantly 
decreased after incorporation 
of small amounts of CNC (fig. 1). 
Incorporation of CNC can improve 
the tensile strength of the films 
by more than 58% and can reduce 
the permeability of water vapour 
by more than 35%. The use of 
gamma irradiation is a process 
similar to UV-C which helps to 
improve the tensile strength 
whilst sterilising the packaging 
at the same time. We found a 
synergy between such irradiation 
treatment and the presence of 
CNC which improved the tensile 
strength of the films as well 
as the compatibility between 
compounds in film formulation 
during film packaging 

Fig. 2 Reinforced chitosan based-film with CNC and by crosslinking to package ham
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preparation.

Irradiation can be also used to 
attach a small molecule (grafting 
reaction) to film packaging 
formulation to give the film a 
higher tensile strength or to 
improve characteristics such as 
its antioxidant properties. The use 
of these small molecules  

and irradiation in combination 
in the presence of CNC increased 
the tensile strength of the 
packaging film that was  
produced by more than 96%, 
decreasing the water vapour 
permeability by 30% and 
increasing by more than 100%  
the antioxidant properties. 

Biopolymer grafting using 
irradiation was also reported 
for the preparation of newly 
functionalised, biodegradable 
films. Biobased packaging 
composed of zein, a protein 
present in wheat, was irradiated 
with gamma rays in the presence 
of different ratios of a small 
molecule (acrylic acid, AAc). 
The AAc was grafted to zein 
and showed a significantly 
stronger packaging film (30% 
increase of tensile strength) 
and greater flexibility (50% 
increase). Methylcellulose (MC)-
based packaging films were also 
irradiated in the presence of other 
small molecules (HEMA or silane). 
It was found that grafted films 
also demonstrated higher tensile 
strength. The addition of CNC 
led to an further improvement 
of its tensile strength and of the 
gas barrier properties (barrier to 
oxygen and carbonic acid).

Active packaging films were 
developeded using different 
technologies. For example, we 
have developed film matrices 
composed of polylactic acid 
obtained after fermentation of 
bacteria in cheese sub-products 
(whey proteins) or composed of 
chitosan and where cellulose 
nanocrystals and nisin were 
immobilised on the film 
packaging surface (fig. 2). Results 
of active polylactic acid based 
film packaging showed a slow and 
controlled release of the nisin. 
Moreover, the packaging film was 
able to eliminate completely a 
pathogenic bacterium (Listeria 
monocytogenes) in 3 days (fig. 3). 
A release of only 14 % of nisin (at 
day 3) induced a total inhibition 
of this pathogenic bacterium 
and this may represent an 

Microbiological Analysis: Application on Ham

Fig. 3 Survival and growth of Listeria monocytogenes on cooked ham slices 
during 14 days of storage.
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advantage for long-term storage. 
These results show the potential 
application of this type of active 
film packaging to eliminate 
the growth of food pathogens. 
We have also investigated the 
antimicrobial efficacy of chitosan 
based-film reinforced with CNC 
and where nisin was immobilised 
on the surface of the packaging 
film (fig. 2). The antimicrobial 
efficacy of the films was tested 
against two pathogenic bacteria 
(E. coli and L. monocytogenes) on 
fresh pork loin meat. 

The films limited the growth 
of the total normal microbial 
flora on the surface of the fresh 
pork loin and increased the 
microbiological shelf-life of the 
meat samples by more than 
5 weeks at 4˚C compared to 3 
days for meat packaged with 
a commercial packaging. The 
films were also able to inhibit 
the growth of the pathogenic 
bacteria during the storage time. 
We also found a synergistic effect 
between the use of irradiation of 
the packaged meat with active 
packaging film to eliminate the 

pathogenic bacteria and to reduce 
the total microbial flora. 

Microencapsulation of the active 
compounds in microbeads before 
insertion into the film packaging 
formulation can also permit the 
protection of bioactivity of the 
compounds during storage. We 
found that the encapsulation 
of nisin before immersion into 
the film formulation based on 
alginate and CNC improved the 
antimicrobial activity of the 
active packaging film during the 
storage period of ham. Further, 
the microencapsulation of 
nisin also limits the growth-
rate of bacteria over time. 
The availability of free and 
microencapsulated nisin on ham 
was also evaluated and showed 
an increase in the availability of 
nisin for the microencapsulated 
formulations during storage. 
Microencapsulation kept the 
available of nisin content 20 times 
higher as compared to free nisin 
(fig. 4). Such approach provides an 
innovative antimicrobial carrier 
against pathogens during food 
storage.

CONCLUSION
The use of novel nanomaterial, 
embedded, active packaging or 
coatings has a huge potential 
in the food industry especially 
those involving cellulose 
nanostructures as highlighted 
above. The application of 
nanotechnology to the food 
sector has been progressing 
fairly rapidly, hence, additional 
in-depth research is warranted 
to develop new nano-based 
polymeric materials together 
which will then facilitate their 
commercial application. n

“The use of novel nanomaterial, 
embedded, active packaging or 
coatings has a huge potential in 
the food industry especially those 
involving cellulose nanostructures”
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Allergens have always been 
duly considered by industry 

and consumers, as well as by 
regulatory authorities, both 
in Europe and globally. In the 
80s and 90s, awareness on 
food allergies increased and 
food allergy cases have been 
increasingly reported, leading to 
the first European legislation on 
allergen labelling in 20001. 

Allergens are antigens which 
cause an abnormally immune 
response in which the immune 
system fights off a perceived 
threat that would otherwise 
be harmless to the body. Most 
allergens are proteins (antigen), 
often with carbohydrate side 
chains that may stimulate an 
allergic reaction2.

For the purpose of this article we 
focus on food allergens. Other 
allergenic reactions such as 
those caused by skin contact or 
inhalation are out of scope.

A SUPPLY CHAIN 
COLLABORATION
In 2003, the European Directive 
relating to the labelling, 
presentation and advertising 
of foodstuffs3 was changed to 
ensure that substances capable 

of allergic reactions are always 
included in the list of ingredients, 
even when present in very low 
quantities. Though not directly 
stated in the legislation, food 
business operators started to use 
the concept of allergen cross-
contamination and the “may 
contain” clause/label whereby 
they warn consumers about the 
potential risk of the food that may 
contain a certain allergen. This 
is also known as “precautionary 
allergen labelling” or PAL.

In parallel, the food business 
operator’s responsibility has 
been clearly defined in Europe’s 
General Food Law (2002), which 
introduced the Hazard Analysis 
and Critical Control Point (HACCP) 
into the Good Manufacturing 
Practices (GMP) throughout the 
food chain. 

Recently, the allergen labelling 
declaration has also been 
imposed on non-prepacked 
foodstuffs4. It should be noted 
that the regulation leaves EU 
member states the possibility to 
adopt national rules concerning 
the means for the provisions. 
Concretely, artisan bakeries and 
food service operators are now 
supposed to provide allergen 

information to their customers 
(e.g. in the sale premises). 

Risk management starts with 
risk assessment. In the case 
of allergens, this requires 
consideration of at least the 
likelihood that they are present, 
their physical form (powder, 
liquid, pieces, etc.), as well as the 
actual amount of any allergen 
present. Risk management must 
encompass every component 
of the supply chain, from raw 
materials, supply specifications 
to the sale of the finished product 
and including product design and 
development.

Testing the Limits of 
allergen labelling 
The EU legislative framework and its challenges 
 
By Jean Christophe Kremer, Secretary-General of Fedima

Fig 1: List of Allergens to be 
declared according to the EU 
Regulation5:

• Cereals containing gluten
• Crustacea
• Eggs
• Fish
• Peanuts
• Soybeans
• Milk (including lactose)
• Nuts
• Celery
• Mustard
• Sesame seeds
• Sulphites (>10mg/kg)
• Lupine
• Molluscs 
• … and products thereof  
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Allergen labelling has always 
been seriously considered by 
the bakery supply chain, since 
most ingredients such as cereals 
containing gluten, eggs, milk, 
nuts, and all products thereof 
can spark allergic reactions. 
This requires a commitment 
on conveying the relevant 

information to the allergic 
consumers throughout the food 
chain. 

TESTING ALLERGENS
Allergen analysis is divided into 
different methods for different 
purposes. The most commonly 
used are lateral flow devices 

(also called dipsticks) and ELISA 
(Enzyme linked immuno-sorbent 
assays), which are protein based. 
PCR (polymerase chain reaction) 
assays, since they are typically 
indirect tests (detecting DNA 
coding for allergenic proteins), are 
useful where protein detection 
assays are not available (e.g. 

“…frustrations from both allergy 
sufferers and food business 
operators are growing”
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celery). Dipsticks can be used 
by trained factory workers 
on site, whereas ELISA, mass 
spectrometry and PCR have to be 
performed in specially equipped, 
accredited laboratories.

Fedima, representing the bakery 
ingredient manufacturers in 
Europe, was one of the first 

sectors within the food industry 
which committed to the 
avoidance of “free from [allergen]” 
claims, except for products 
specially produced and marketed 
for specific groups of allergic 
people (e.g. gluten-free). In doing 
so, we constructively participated 
in shaping the process of adding 
value to the legislation.

THE NEED FOR A CLEAR 
FRAMEWORK ON PAL
In early 2015, the debate on PAL 
was reactivated due to a number 
of incidents of allergens found in 
spices (e.g. traces of peanuts were 
found in paprika). Nevertheless, 
this particular incident led to 
so-called Rapid Alert System 
for Food and Feed (RASFF) 
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notifications and product recalls 
due to incorrect labelling. The 
food industry urged the European 
Commission to take the necessary 
regulatory measures on voluntary 
food allergen information6.

The causes of the incident are 
still being debated; however, the 
case has clearly demonstrated the 
limits of the current regulatory 
framework: 

1. The EU regulations stimulate 
“positive declaration”. 
Whenever the 14 substances in 
fig 1. are used in the production 
of foodstuffs they must be 
labelled. However, there 
are no EU rules concerning 
the voluntary indication 
of allergens which may be 
unintentionally present in the 
food due to unavoidable cross-
contamination. 

2. Limits of the testing methods. 
In this case, ELISA and 
PCR detected the presence 
of allergens but provided 
conflicting results on the 
quantification. It must be noted 
that both methods work well to 
detect presence of allergens in 
baked goods.

3. The threshold concentrations 
of each allergen in food that 
would provide an acceptable 

level of protection for at-risk 
consumers. 

4. Without clear EU rules, 
the national enforcement 
authorities apply different 
measures with respect to these 
incidents.

Clearly, frustrations from both 
allergy sufferers and food 
business operators are growing. 
Food business operators may 
prefer to use “may contain” 
labelling even if it represents an 
exaggerated precaution. 

This practice undermines 
valid warnings on products 
and restricts people’s choice 
unnecessarily7. Allergy sufferers 
are clearly not satisfied with such 
approach.

EU regulators acknowledge the 
problem, however, proposals 
to modify legislation are not 
being put forward by them.  
Clear harmonised rules would 
guarantee:

• Legal certainty for bakery 
suppliers and bakers and would 
benefit the internal market. 
Today, the bakery sector is 
evidently at the mercy of 28 
food safety control authorities. 

• A refined structure to apply 

“free from [allergen]” claims8. 

What becomes clear from the 
above is that there are no binding 
legal measures in Europe for 
the threshold levels. However, 
there is a more transparent 
and pragmatic solution that is 
recognised by several national 
authorities: VITAL 2.0.

VITAL – A PRAGMATIC SOLUTION 
Fedima is of the opinion that 
the Voluntary Incidental Trace 
Allergen Labelling (VITAL 2.0)9 is 
the best way forward. Originating 
in Australia and New Zealand, 
the VITAL system provides 
a consistent, science-based, 
allergen risk assessment and 
labelling system. It encourages 
manufacturers to undergo a 
more intensive investigation 
of the possible presence of 
allergens prior to their release to 
consumers.

VITAL incorporates a three-level 
action grid to assist food business 
operators in determining 
whether the presence of residual 
protein from cross-contact with 
allergenic substances requires a 
precautionary allergen labelling 
statement.

Likewise, it offers a pragmatic 
solution for food safety control 
authorities to verify whether a 

Levels of allergen labelling:

Allergen declaration
Precautionary Allergen Labelling 
(PAL) – possible and unintentional 
presence in food of substances 
or products causing allergies 
or intolerances (incl. cross-
contamination)

 

Food ingredients and/or substances causing allergies or intolerances in 
susceptible individuals which are used in the production of a certain food 
Manufacturers can choose to use different phrases such as: 
• May contain “xxx”
• Made on equipment that also processes “xxx”
• Made in a factory that also handles “xxx”

These different phrases indicate that a risk exists, but are not indicative of the 
severity of the risk. For this reason, none of these warnings should be read as 
being more or less serious than another phrase.
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the VITAL system provides 
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allergen risk assessment and 
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manufacturers to undergo a 
more intensive investigation 
of the possible presence of 
allergens prior to their release to 
consumers.

VITAL incorporates a three-level 
action grid to assist food business 
operators in determining 
whether the presence of residual 
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proven inaccuracy of allergen 
labelling poses a threat to public 
health or not. Consequently, there 
is no unique threshold applicable 
for all allergens. The scientific 
community has difficulty in 
identifying thresholds on a 

sensitive issue whereby science is 
confronted with the uniqueness 
of an individual human body that 
reacts to allergens.

It is therefore unclear whether the 
European Food Safety Authority 

(EFSA) would support the VITAL 
system, but the responsibility 
ultimately lies with food business 
operators to maintain clarity on 
labelling with the aim to remove 
the burden of risk from the 
allergic consumer. n

Federation of EU manufacturers and 
suppliers of ingredients to the Bakery,
Patisserie and Confectionery 
Industries

Our membership constitutes 14 
national associations, representing 
approximately 200 companies across 
Europe.

Jean Christophe Kremer
Secretary General

Avenue Jules Bordet 142
B-1140 Brussels
T: +32 2 761 16 52
fedima@kellencompany.com
www.fedima.org
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“Baking may be regarded as a science, but it’s the chemistry between the 
ingredients and the cook that gives desserts life.  
Baking is done out of love, to share with family and friends, to see them smile.” 
– Anna Olson

A gathering of one German, 
three Frenchman, two 

Englishman (one an aristocrat) 
and a Scot might mischievously 
be associated with a lot of hot air 
and the topic of Brexit. Unless 
these gentlemen were named 
Rudolf Clausius; Nicolas Carnot; 
Benoît Clapeyron; Henri Le 
Châtelier; Thomas Newcomen; 
William Thomson, 1st Baron 
Kelvin; and James Watt. It is hard 
to imagine a more influential 
group of physicists, engineers 
and scientists, who might well 
have discussed water vapour, or 
steam – which, in passing, might 
mischievously be associated with 
a lot of hot water.

A brief digression (why else 
would you be reading Food 
for Thought?): the molecules 
within a body of water possess 
different energies because they 
are in constant movement, 

collide with each other frequently 
and transfer energy between 
themselves. Anyone who has 
studied Newton’s Cradle will 
have observed this process. 
The point is that what we call 
the temperature of the water 
represents the average of the 
range of energies possessed by its 
molecules. 

Water molecules can also absorb 
energy from their surroundings 
and those acquiring sufficient 
energy can escape the liquid state 
altogether to become a gas – they 
evaporate. This process takes 
place only at the surface and, left 
open to the atmosphere, all the 
water eventually disappears. In 
certain atmospheric conditions, 
evaporation is sufficiently rapid 
to produce a localised cooling 
phenomenon, for which there 
are many industrial uses and one 
natural one – we sweat to keep cool.

In a closed container, equilibrium 
will eventually be established 
between the numbers of water 
molecules that are leaving 
(evaporating) and those that are 
returning (condensing). Physicists 
will tell you that this represents 
the vapour pressure of the water, 
and that when heat is applied, 
more molecules are able to 
escape and the vapour pressure 
rises correspondingly, eventually 
equalling the atmospheric 
pressure above it. 

Water vapour can now form 
anywhere within the water, 
so bubbles begin to form and 
the water boils. We need not 
venture into the contentious 
and sophisticated gastronomy 
surrounding the timing of a 
perfectly-boiled egg to state that, 
no matter how long before the egg 
is removed, boiling water does not 
become any hotter even if heat is 
still being applied. This additional 
energy, known as latent heat 
of vaporisation, is absorbed by 
water molecules as they become 
gas, only to be released by gas 
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molecules as they condense, 
explaining why a scald injury 
from steam is potentially more 
dangerous than one from hot (or 
even boiling) water. Meanwhile, 
attempts to brew tea half way up 
Mount Everest do not make very 
good tea because the atmospheric 
pressure is lower and water boils 
at a lower temperature. 

Water vapour is invisible, but as 
the molecules rise into cooler air, 
those possessing least energy 
begin to condense back to water, 
while others encounter airborne 
particles. Dust and molecular-
sized water droplets can act 
as foci for more molecules to 
condense, so the droplets grow 
until their size makes them 
visible – steam forms. 

Today, steam itself is used to 
manipulate the properties of the 
crust of bread during baking, and 
for its role in concentrating the 
sugars that caramelise during the 
process. But steam as a method of 
cooking dates back centuries: in 
ancient China, food was steamed 

in reed or bamboo baskets. Modak 
is an ancient Indian concoction of 
rice flour dumplings and grated 
coconut, while 14th century 
Moroccan traveller Ibn Battuta 
described Couscous, made of 
steamed semolina. Our august 
gathering might also include 
four generations of men named 
Perkins: patriarch Jacob Perkins 
held many patents for steam-
powered machinery, while one of 
his sons, Angier March Perkins, 
first applied steam to baking 
ovens; and another, Loftus 
Perkins, patented the stopped-
end steam tube oven, perhaps the 
first means of controlling oven 
temperature. 

In a rather pleasing symmetry, 
it was Jacob who first exploited 
latent heat of vaporisation to 
patent a vapour-compression 
refrigeration machine – known 
today as the refrigerator. The 
process of vacuum cooling relies 
upon the same principle. Perhaps 
not quite the results of the time-
honoured quest for the perfect 
boiled egg or the perfect cup of 

tea, but important nevertheless.

Messrs. Newcomen and Watt, 
the engineers among our group, 
are of course well-known for 
their work on steam engines, 
effectively providing the power 
behind the Industrial Revolution. 
Of the others, Carnot is usually 
recognised as the “Father of 
Thermodynamics”, while Clausius 
and Clapeyron have given us a 
means of estimating how vapour 
pressure varies with temperature, 
while the absolute scale of 
temperature is named in honour 
of Lord Kelvin. 

Meanwhile, this concentration 
of intellectuals would no doubt 
have had to feed body as well as 
mind. And while today’s rhetoric 
surrounding Brexit may well 
have descended into something 
resembling a political bun fight, 
we can only speculate as to what 
these gentlemen might have  
done with their bread. Why, they 
might even have smiled as they 
ate it.  And, perhaps, talked  
about steam. n
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