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FOREWORD

Welcome
to the winter 2016 issue of Baking Europe!

I am sure you will not have failed 
to notice the image on the front 

cover of this issue of Baking Europe 
showing the washing of a bakery 
machine. Cleanliness and food 
safety in a bakery are not just 
about the cleaning of machinery 
or washing your hands, but partly 
about the hygienic design of the 
equipment itself.. Since this is 
an increasingly important and 
topical subject, we decided to 
launch our new regular section 
Innovation Focus, in which we 
look at a specific subject in-
depth. Two main articles cover 
hygienically designed conveyors 
and x-ray detection systems 
from EHEDG and Fraunhofer 
respectively.

Also in this edition, Leatherhead 
Food Research (Now part of 
Science Group) talks about how 
blueprinting, a process normally 
associated with civil engineering 

or other product design, could 
prove to be the most efficient way 
to design food products in the 
future.

Our second special feature on 
the workings of the mind and 
thought processes of the the 
consumer, (the first was on 
sensory perception – autumn 
2016 issue) examines how the 
brain interprets portion size in 
an article from the Department 
of Psychology, Southern Illinois 
University, USA.

In another new section Students’ 
Corner, Baking Europe caught up 
with the National Bakery School in 
London to report on the accolades 
of a selection of top students who 
are studying the bakery business 
to give them a chance to publish a 
precis of their work. 

Finally, if you live in northern 

Europe then you will be more 
than aware of the shortening 
days and rapidly reducing, 
vitamin D promoting sunlight as 
we approach the winter solstice 
(December 21st). The Vitamin D 
Council of California advocates, in 
their feature, fortification of food 
products with vitamin D since, 
according to the organisation, we 
are not getting enough from our 
food – and this report is from the 
“sunshine state”!

I hope you enjoy the magazine 
which is continuing to grow and, 
if you celebrate Christmas, may I 
wish you on behalf of the team at 
Baking Europe, the complements 
of the season. 
 
 

Graham Pendred 
Publisher

http://www.bakingeurope.eu
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CUTTING EDGE 
PRODUCT BLUEPRINTING

Whether building a new 
house, bridge, road or 

factory, the project cannot 
progress without a blueprint or 
technical plan to ensure everyone 
knows the end-goal and how to 
get there. In this article, Professor 
Kathy Groves, Head of Science & 
Microscopy at Leatherhead Food 
Research, argues for the use of 
blueprints in food and beverage 
product innovation. Instead 
of detailing the infrastructure 
of a building, a blueprint for a 
product shows the architecture 
or structure of that foodstuff. She 
demonstrates how blueprints 
can be put to practical use during 
a sugar reduction exercise for a 
biscuit product.

Food manufacturers and retailers 
are constantly innovating 
to respond to or set trends. 
Successful innovation can often 
be the difference between growth 
and failure for a company. 
A blueprint of a product is 
essentially a map showing the 
ingredients in that product, 
the state of those ingredients, 
how they are distributed 
throughout the product and 
which ingredients are creating 

the product properties. Armed 
with this knowledge, the 
manufacturer can set baselines 
for innovation and carry out a 
number of important activities 
with confidence, including:

• Reformulating to respond to 
trends such as ‘natural’, ‘clean 
label’ and healthier foods

• Producing a consistently high 
quality product anywhere in 
the world by understanding the 
effects of the ingredient supply 
chain

• Responding to new 
developments in 
manufacturing processes, 
packaging or preservation 
methods

• Conforming to different 
regulatory requirements 
country by country. 

THE ITERATIVE METHOD VS. THE 
SCIENTIFIC METHOD 
Setting out to create a new 
product, or modify an existing 
one, for example in response to 
the demand for healthier foods, 
the knowledge of the product 
developer and the ingredients 
supplier is typically combined 
to create the first prototype 

product. Invariably the product 
will need further development 
and this is done by adding or 
changing ingredients, or refining 
the process. The second and 
any subsequent iterations are 
usually evaluated by tasting. 
This iterative process is also a 
feature of development at the 
full manufacturing site, as there 
are inevitably points during the 
manufacture where the process 
needs ‘tweaking’ using the 
experience of key staff. 

In both of these cases there 
is a better way to innovate, 
and this is to create a science-
based blueprint of the product. 
By creating a blueprint, the 
properties of the ingredients in 
the product are known, and when 
changes are made to the product, 
the effects can be anticipated. 
This process allows the product 
developer to not only get to the 
desired end-product quicker, but 
also with a clear understanding of 
how they got there.

So why don’t manufacturers use 
the scientific method all the time? 
It is because creating a blueprint 
is not easy. It involves using 

Creating a blueprint 
of your product to innovate 
with greater precision
 
By Professor Kathy Groves, Head of Science & Microscopy, Leatherhead Food Research

http://www.bakingeurope.eu
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several specialist techniques 
to develop the information for 
the blueprint – this is often 
outside the company’s expertise 
and timeframe. However, the 
alternative, iterative method 
only appears easier. In fact, the 
iterative method takes longer 
since the end point is not 
defined, and in the long term 
is more costly to the company 
since the effects of the changes 
are not understood. When 
manufacturing is not understood 
it can lead to catastrophic failure 
of the product, but also more 

importantly does not allow the 
company to respond to changes 
quickly. 

BUILDING THE BLUEPRINT
A number of techniques are 
used to develop a blueprint for 
a product. Techniques which 
are key to building the blueprint 
are microscopy, rheology and 
sensory. The crumb of a biscuit 
is key to the texture and using 
simple light microscopy; this can 
be clearly seen. More information 
on the nature of the ingredients 
and their distribution can be 

obtained by cutting thin slices 
through the biscuit and using 
polarised light or staining to 
show the location and state of the 
ingredients. Scanning electron 
microscopy can be used to show 
the three-dimensional crumb 
matrix in more detail and obtain 
information on the location of 
ingredients such as fat and salt. 

The microstructure reflects the 
result of the manufacturing 
process and as such is key to 
delivering the blueprint of the 
product.

“We expect to see those 
companies using the blueprint  
as a development and/or  
quality tool to make some 
significant advancements over 
those that don’t.”

Professor Kathy Groves

http://www.bakingeurope.eu
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Instrumental texture analysis 
provides quantitative 
information on properties such 
as the hardness, brittleness 
and elasticity of products. This 
technique is ideally combined 
with sensory profiling to give a 
descriptive map of the important 
sensory attributes that the 
microstructure is related to.

These techniques should 
be combined with chemical 
information, shelf life studies, 
sensory profiling and more in-

depth rheology on the ingredients 
to provide a more complete 
blueprint, but the example here 
is designed to show some of what 
can be learned. Once you have 
the blueprint, if changes need to 
be made to the product, then the 
blueprint can act as the baseline 
for your innovation.

PUTTING THE BLUEPRINT TO 
WORK
As an example of a reformulation 
exercise using the biscuit 
blueprint above, several different 

formulations were prepared to 
show the effects of changing the 
ingredients. In one example, the 
sugar was completely replaced by 
a bulk sweetener typically used 
in sugar-free products. Under 
the microscope the crumb was 
different in the sugar-free biscuit, 
having an uneven distribution 
of air and a change to the 
interaction between the starch, 
fat and sugar. 

Figure 1 shows a comparison 
between the standard biscuit 

Figure 1a standard sugar biscuit

Figure 2a showing the starch (purple) and protein (green) 
in the standard biscuit

Figure 1b biscuit made with bulk sweetener showing 
reduced expansion and uneven crumb

Figure 2b showing the different starch and protein 
distribution in the softer sugar-free biscuit

http://www.bakingeurope.eu
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and the sugar-free version. The 
sugar-free biscuit did not expand 
during the baking as much as the 
standard biscuit and had dense 
areas of crumb, as well as large 
air pockets. Sections through the 
biscuits showed a difference in 
the interaction and distribution of 
the starch and protein (Figures 2a 
and b). Texture analysis of the two 
showed that the sugar-free biscuit 
was in fact softer.

So a simple exchange of sugar 
for sweetener altered the colour, 
structure and texture of the 
biscuit, as well as the distribution 
of fat, starch and protein. 

These changes can be mitigated 
to some extent, but to produce a 
sugar-free product which has the 

same texture and properties as 
the standard biscuit requires an 
understanding of why changes 
to the product’s properties 
have occurred. Once these are 
known, then possible causes of 
these differences can be listed 
and methodically eliminated to 
understand the causes of the 
changes

We expect to see those 
companies using the blueprint 
as a development and/or quality 
tool to make some significant 
advancements over those that 
don’t in the next few years.  
The increased understanding 
of product behaviour builds 
rapidly with the application of 
these methods and with that, 
a culture of seeking answers 

follows; as does the ability to 
make very specific improvements 
to products and anticipate the 
consequence of formulation 
changes.

The scientific method of creating 
product blueprints takes the 
guess-work out of innovation. 
While on the face of it, it may 
seem like a time-consuming 
exercise, in the long term it will 
save time and money. And the 
real value of using the blueprint 
method, is that the more it is 
used, the more useful it becomes. 
Manufacturing processes and 
ingredient functionality can be 
understood to a greater extent, 
freeing up the product developer 
to focus their time and energy on 
new product innovations. n

For further information,  
please contact Kathy Groves 
+44 (0)1372 822 329 
kathy.groves@leatherheadfood.com 
www.leatherheadfood.com

FOR MORE INFORMATION
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Vitamin D

A brief overview of a 
very complicated story
 
By Mike Edmund 
“We must move a way from the concept that Vitamin D3 is a vitamin” Hector F DeLuca

Work from the early years 
of the 20th century 

has formed the basis of our 
knowledge of the role and 
significance of vitamin D 
in calcium and phosphorus 
metabolism1. A deficiency 
of vitamin D in children is 
associated with rickets, the bony 
deformity arising from defective 
mineralisation (Figure 1). 

This early research showed that 
rickets in children could be cured 
by exposing them to artificial 
sunlight or ultraviolet light; and 
that rachitic animals could be 
also be cured by irradiating their 
food in the same way. Initiatives 
such as the fortification of food 
with vitamin D have been based 
upon these properties.

However, the vitamin D story is a 

complicated one. The substance 
known as “vitamin D” is one of 
a group of chemically related 
compounds that includes vitamin 
D2 and vitamin D3. It is not 
present in the diet to any great 
degree (apart from in fish liver 
oils), but is synthesised within 
the skin when it is exposed to 
sunlight. Even the “vitamin D” 
that is formed in this manner 
requires a two-step modification 
in the body to become (1, 25) 
dihydroxyvitamin D3, the 
metabolically active substance 
(Figure 2). “vitamin D” might 
therefore be more accurately 
described a prohormone1. 

Against this backdrop, national 
requirements for daily ingestion 
of vitamin D vary widely2,3.

Moreover, correct determination 
of how much, if any, vitamin D 
might be required to maintain 
health is essential, but is 
complicated by many factors, 
such as desired blood level, 
hepatic or renal status and even 
degree of exposure to sunlight. 
These factors have in recent 
decades been emphasised by 
the re-emergence of rickets 
among certain populations in 
the UK4. Skin pigmentation with 
melanin is a naturally protective 
evolutionary response to strong 
sunlight, but which decreases the 
ability of the skin to synthesise 
vitamin D. This has led to an 
increased risk of rickets among 
the children of Asian and Afro-
Caribbean individuals who 
have moved to higher latitudes; 
and given fresh impetus to 
debate about correct dietary 
supplementation or fortification 
of certain foods. n

Sunlight
Skin  
Cholesterol Precursor

Figure 1: Frontal X-ray of a 6 year old male child with rickets demonstrating  
marked bowing of the legs. Case courtesy of Dr Angela Byrne,   
Radiopaedia.org, rID: 8116

Figure 2: Synthesis of metabolically active Vitamin D

PreVitaminD3  - Liver Metabolism – Kidney

Metabolism -  (1, 25) dihydroxyvitamin D3

FOOTNOTES:
1. DeLuca HF 2004: Am J Clin Nutr; 

80(suppl): 1689S–96S.
2. https://ods.od.nih.gov/factsheets/

VitaminD-HealthProfessional/ 
Accessed 22. August 2016

3. http://www.nhs.uk/Conditions/
vitamins-minerals/Pages/
Vitamin-D.aspx. Accessed 22. 
August 2016

4. Lawson M (1999), BMJ;318:28

http://www.bakingeurope.eu
https://ods.od.nih.gov/factsheets/
http://www.nhs.uk/Conditions/
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The role of food fortification in maintaining  

healthy vitamin D levels
The Vitamin D Council discusses the role of vitamin D fortified foods in improving vitamin D levels 
from a public health perspective.

Vitamin D plays an  
important role in 

maintaining overall health. 
Although most commonly known 
for its relationship with bone 
health, research has shown that 
vitamin D also plays a crucial role 
in muscle, heart, lung, brain and 
immune system function.

Despite the exponential growth 
of vitamin D research in recent 
years, vitamin D deficiency 
continues to affect many 
individuals throughout the world. 
In fact, researchers agree that 
at least one third of the world is 
vitamin D deficient, and some 
scientists estimate this number 
may be closer to 70% in certain 
regions.   

Individuals who are vitamin D 
deficient may experience fatigue, 
muscle weakness, general aches 
and pains and/or frequent 
infections; though, many people 
who are deficient present no 
symptoms at all.1

Doctors are discovering that 
vitamin D deficiency is a risk 
factor for many diseases, 
including heart disease and 
cancer. Furthermore, current 
evidence suggests that vitamin 
D deficiency may increase the 
severity of some diseases, such 
as respiratory infections and 
autoimmune conditions. Research 
has also shown that vitamin D 
may play an important role in the 
treatment of some conditions, 

including multiple sclerosis, 
cystic fibrosis, asthma and 
autism.1

Why are so many people 
deficient, you might ask? It’s 
simple really. Vitamin D is not a 
vitamin. It’s a pro-hormone the 
body makes when our skin is  
exposed to the sun. Now, more 
than ever, the world’s population 
lives an indoor lifestyle, 
avoiding the sun daily and 
using sunblock when they do go 
out. As a result of these habits, 
many individuals have turned to 
consuming vitamin D through 
supplementation and fortified 
foods in an effort to improve 
their vitamin D status and lead a 
healthier life.2

“Doctors are discovering that 
vitamin D deficiency is a risk factor 
for many diseases, including heart 
disease and cancer.”

http://www.bakingeurope.eu
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However, there remains much 
confusion regarding the proper 
sources and dosage needed to 
maintain optimal levels. In order 
to provide clarity on this matter, 
let’s begin with the role of vitamin 
D fortified foods in preventing 
deficiency.

DIETARY FORTIFICATION OF 
VITAMIN D
Dietary fortification of vitamin D 
began in 1919, when S.J. Cowell 
discovered that irradiating milk 
helped treat rickets, a disease 
which causes a softening and 
weakening of the bones in infants 
and children as a result of severe 
vitamin D deficiency. Today, a few 
foods in the United States are 
voluntarily fortified with vitamin 
D, including some cereal grains. 

Typically, these grains are fortified 
with anywhere from 50-200 IU of 
vitamin D per serving.

Although consuming a well-
balanced diet, including foods 
fortified with vitamin D, plays 
a crucial role in maintaining 
health, it is important to note 
that research has shown dietary 
intake of vitamin D alone  
cannot maintain healthy  
vitamin D levels. The one food 
we all think of as an important 
source of vitamin D, milk, is only 
fortified with 100 IU per glass. 
So one would have to drink 50 
glasses to get the same amount 
you would get by sunbathing for  
5 minutes.

Dr. Veith, an established 

researcher in the vitamin D 
community, conducted a study 
in which he evaluated the role of 
vitamin D fortification in public 
health.3 The research showed that 
if the public were to follow the 
recommended dietary allowance 
(RDA) of 600 IU vitamin D per day, 
they would maintain a vitamin 
D status of about 15 ng/ml. This 
level is considered insufficient 
by the Institute of Medicine 
and deficient by the Vitamin D 
Council, and may affect bone 
health as not enough calcium is 
being absorbed at this level. For 
adult populations, dietary vitamin 
D intakes typically range between 
200–400 IU/day, indicating that 
those who receive their vitamin D 
from diet alone will likely remain 
deficient.

Missy Sturges 
Executive Director 
Vitamin D Council 
California, USA

Vitamin d 25(OH)D range guidelines from various US organisations

Vitamin D Council Endocrine Society Food and Nutrition Board

Deficient 0-30 ng/ml 0-20 ng/ml 0-11 ng/ml

Insufficient 31-39 ng/ml 21-29 ng/ml 12-20 ng/ml

Sufficient 40-80 ng/ml 30-100 ng/ml >20 ng/ml

Toxic >150 ng/ml

 
The Vitamin D Council suggests that a level of 50 ng/ml is the ideal level to aim for. This is why the Clouncil 
recommends that adults take 5,000 IU/day of vitamin supplement in order to reach and stay at this level.

http://www.bakingeurope.eu
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Earlier in the year, researchers took 
a closer look at the data which 
determined that the Food and 
Nutrition Board made a statistical 
error when determining the RDA 
for vitamin D.4 Grassroots Health, 
a fellow public health non-profit 
organisation, gathered data from 
3,657 individuals with vitamin D 
intakes ranging from zero to above 
10,000 IU daily. The researchers 
found that 3,875 IU, 6,201 IU 
and 9,122 IU daily of vitamin D 
corresponded to vitamin D blood 
levels of 20 ng/ml, 30 ng/ml and 
40 ng/ml, respectively. 

However, the vitamin D dosages 

accounted for supplementation 
use only. The researchers 
estimated that the combined 
intake from the sun and food 
amount to around 3,000 IU daily.

The researchers summarized 
their findings,

“Since an RDA, by definition, 
relates to intake from all sources, 
it is clear that total intake 
required to achieve 20 ng/mL 
in 97.5% of the cohort must be 
close to 7000 IU per day, not 
substantially different from that 
calculated by Veugelers and 
Ekwaru.”

In a recent study conducted by 
the University of Pittsburg  
School Of Medicine, researchers 
aimed to determine the 
estimated dietary vitamin D 
requirements for children to 
maintain various thresholds of 
vitamin D levels.5 They found  
that in children between the  
ages of 8–14 years, 581 IU,  
1062 IU and 1543 IU of dietary  
vitamin D must be consumed 
daily in order to maintain a 
vitamin D status of 12, 16 and  
20 ng/ml respectively in 90%  
of the children. 

The researchers concluded,

“Food fortification of multiple 
foods may be helpful in improving 
vitamin D levels”

15INGREDIENTS
Vitamin D
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“Our data suggest that the 
current vitamin D recommended 
dietary allowance (RDA) (600 IU/
day) is insufficient to cover the 
skeletal health needs of at least 
50% of black and white children.”

Food fortification of multiple 
foods may be helpful in 
improving vitamin D levels; 
though, it is highly unlikely for 
individuals to obtain natural 
vitamin D levels (40–50 ng/ml) 
from food fortification alone. In 
the next ten years, ideally, food 
fortification may provide the 
majority of people with a vitamin 
D status above 20 ng/ml. While 
still inadequate, this is a vast 
improvement from the 5 or 10 ng/
ml that is commonly seen today. 

In tackling this public health 
problem, a multifaceted 
approach is required. Therefore, 
a combination of safe, sensible 
sun exposure and vitamin 
D supplementation is key to 
success.

VITAMIN D PRODUCTION 
THROUGH SUN EXPOSURE
The ideal way to receive adequate 
vitamin D is through brief, full 
bodied sun exposure when one’s 
shadow is shorter than they are 
tall. It is important to note that 
individuals do not need to tan or 
burn in order to produce enough 
vitamin D. In fact, the body can 
produce between 10,000–20,000 

IU of vitamin D in just half of the 
time it takes for the skin to turn 
pink. This typically takes between 
5-30 minutes, depending on one’s 
skin tone. The more skin exposed 
to the sun, the more vitamin D 
will be made. 

VITAMIN D SUPPLEMENTATION
Depending on the time of year, 
location and other lifestyle 
factors, it may simply not be 
feasible to rely on the sun solely 
for your vitamin D needs. When 
this is the case, the Vitamin 
D Council recommends daily 
supplementation with the 
following doses: 
• infants: 1,000 IU
• children: 1,000 IU/25 lbs body 

weight
• Adults: 5,000 IU. 

This dosage will allow the 
majority of the population to 
reach a vitamin D status of at 
least 40 ng/ml, which is the 
same level that our Paleolithic 
ancestors maintained. It also 
does not place individuals at an 
increased risk for toxicity. 

CONCLUSION
Dietary intake of vitamin D 
through food fortification 
will help provide minimal 
improvements to one’s vitamin D 
levels. However, supplementation 
and safe, sensible sun exposure 
are the two primary ways one 
can ensure they are maintaining 

optimal levels. The only way to 
ensure that you are maintaining 
a healthy vitamin D status is to 
have your levels tested. This may 
be done through a blood draw 
prescribed by your physician, 
or by purchasing an in-home 
vitamin D test kit.6 

CITATION
Sturges, M. & Cannell, JJ. The 
role of food fortification in 
maintaining healthy vitamin D 
levels. The Vitamin D Council Blog 
and Newsletter, 2016. n

This article, courtesy of the Vitamin D 
Council, San Luis Obispo, California. 
Please note that the references to 
optimal vitamin D intake and blood 
levels refer to current US guidelines. 
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refer to their own national legislation 
or recommendations where 
appropriate – Editor.
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Bonoil Seeds is a family-
owned and operated business 

company that is committed to 
the production and distribution of 
sunflower kernels in a worldwide 
market.

Founded in 2012, the company as 
an agricultural trade company, 
Bonoil Seeds has over the years, 
concentrated on the production, 
processing and exporting of 
sunflower kernels of the highest 
quality and has become one of 
the principal producers in the 
international market with exports 
to more than 20 countries.

Based in south-eastern Bulgaria, 
the factory is equipped with 
modern machinery covering 
all stages of the production of 
sunflower kernels.

 Being completely automated, 
the production line includes 
cleaning, calibrating, hulling, 
sorting, packaging, storage and 
operations. 

This technology allows us 
to maximise efficiency and 
productivity and as a result, 
achieve an output of 80 tonnes of 
sunflower kernels per day.

Monthly production capacity 
is over 2000 tonnes with yearly 
processing at over 22,000 tonnes.

Quality
The high quality which 
characterises all the products 

delivered by Bonoil Seeds is 
proven by the award to the 
company of certificates - IFS 6, 
ISO 22 000, FDA standards and 
KOSHER. 

Products
Bonoil Seeds is a manufacturer 
of high quality sunflower kernels 
the production of which is in 
high demand by the international 
markets. This production is 
achieved by the use of high 
quality sunflower seeds grown in 
ecofriendly areas in south-eastern 
Bulgaria.

Whilst we are a reliable, long-term 
partner of the local farmers and  
agricultural producers, our company 
also cultivates over 2000 hectares 
of its own agricultural land.

Sunflower kernels are graded 
according to size and separated 
into the following groups

• Bakery grade 
• Bakery premium 
• Confectionery grade  
• Confectionery premium 
• Bird food 
• Sunflower chips 
• Black sunflower  seeds  

Health benefits
With consumers increasingly 
demanding a healthier diets 
across the world, sunflower 
kernels, provide a healthy source 
of essential fatty acids, fibre, 
amino acids such as tryptophan 
which make up the building blocks 

of proteins, B Vitamins and are 
ideal for use in bakery products.

Call us today for a no obligation 
chat about our sunflower kernels 
– you will be glad you did! n

Sunflower kernels from

Bonoil Seeds
Exceptional quality and taste

34 Ormana Str. Yambol 8600, Bulgaria
Telephone: +359 4666 3222
Fax:  +359 4666 3223
Vanya Stefanova
Marketing and Sales Manager
Tel: +359 88452 5272
e-mail: stefanova@geogroup.org
Web: www.bonoilseeds.com

FIND OUT MORE 

MORE DETAILS ON THE  
BAKINGEUROPE WEBSITE
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Born out of solving a 
Franco-German-Alsatian 

communication problem; with a 
global reach through a proactive 
approach to innovation and a 
strong focus on adding customer 
value, some might say, Lallemand 
bears comparison with many 
aspects of the Europe of today. 
Baking Europe recently caught 
up with Patrice Ollé, Business 
Development Manager at 
Lallemand Baking Solutions. 

BE  Good afternoon, M. Ollé. 
For the benefit of those of 

our readers who might not know 
very much about Lallemand, 
could you tell us a little about the 
company?

Lallemand has a very interesting 
story, which begins with its name. 
The company was started in 
Canada by an immigrant over 
from Alsace named Frédéric 
Alfred Shurer, but called 
“L’Allemand “ by the people 
of Montreal.  Being a practical 
man, he realised that if his 
customers were referring to him 
as “l’Allemand”, then this was an 
ideal name for his new company. 
Both the company name and this 

recognition of the importance 
of the customer survived when 
the Chagnon family acquired 
Lallemand in 1952. Although its 
focus is on yeast and bacteria for 
baking, winemaking - and many 
other industry sectors including 
biofuels and pharmaceuticals, 
this customer-centred approach 
still runs right through the 
company today. You can see 
it as much in our approach to 
developing new solutions for our 
customers as in our acquisitions 
of distinctive and recognisable 
brands when they fit well with 
our vision and our existing 
product range The acquisition of 
Best Bake, with their expertise in 
creating innovative performance 
blocks for industrial bakeries is a 
good example.

BE  Surely, even though 
interest in artisanal baked 

products is growing, most bread 
sold today is fairly standardised, 
perhaps making the ingredient 
Baker’s yeast a rather 
standardised product. How then 
is Lallemand able to make itself 
distinctive?

Starting from Baker’s yeast as 

a common leavening agent, 
Lallemand shows that it is now 
possible to provide specific 
flavour and aroma to bread 
products, as well as shelf life 
extension or proofing control. The 
trick is to have strong relationship 
with your customers and a strong 
approach to R&D. Lallemand 
develops added value products 
which give its customers a 
commercial advantage. 

BE  Can you give us some 
examples to illustrate 

what you mean?

This approach to adding value 
sometimes requires a little 
bit more market education if 
customers do not immediately 
see a benefit. One instance of 
this is a yeast called Flexferm™ 
with which bakers can control 
CO2 production. This gives the 
baker production flexibility and 
improved waste management 
while imparting more consistency 
to the final product. We have 
another yeast product called 
Essential® Fresh that can 
extend shelf life naturally, with 
obvious benefits in terms of 
reduced wastage and spoilage 

Lallemand:  
What’s in  
a Name?

Patrice Ollé
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- and increased profits for our 
customers! 

Take another of our products, 
Vita D®.  Effectively, this yeast 
represents a non-fortified, 
vegetarian source of vitamin 
D in baked goods. By using it 
instead of ordinary Baker’s yeast, 
a baker can increase the vitamin 

D content of anything he chooses 
– including, of course, bread and 
cakes; but also snack products 
and dietary supplements. 

We can also easily differentiate 
our customers’ products by 
helping them to make their 
own sourdough with a unique 
flavour signature by the use of 

our Florapan starter cultures and 
aromatic yeasts. Both types of 
products can be used individually 
or in combination for specific 
aromatics.  Last but not least we 
also have an organic baker’s yeast 
which allows bakers to produce a 
fully organic bread.

BE  Is this reputation for 
adding value for your 

customers what attracts you to 
working with Lallemand?

Having excellent customer 
relationships is obviously a 
big bonus, but the spirit of 
collaboration is also carried 
right through the Company 
amongst the business units. 
There is excellent communication 
between the technical marketing 
staff and the R&D staff, who 
work well together with the same 
approach to solving customers’ 
problems. 

BE  In the magazine, we have 
recently been looking 

at the possible consequences 
of Brexit on Europe’s baking 
industry - and it wouldn’t be 
right to miss an opportunity to 
learn if Lallemand has any view 
of the British decision, or if it has 
seen any changes since it was 
taken.

Lallemand is a pragmatic and 
adaptable organisation, with 
a strong R&D focus geared to 
adding value to fundamental 
baking products like yeast and 
bacteria; and we have a good 
understanding of our customers’ 
needs inside and outside Europe.  
The future looks good.

BE  M. Ollé, thank you for your 
time today. n

http://www.bakingeurope.eu
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MIWE Michael Wenz GmbH
Charlotte Steinheuer
Michael- Wenz-Straße 2 – 10
97450 Arnstein, Germany
Tel: +49 (0)9363 – 688108
Email: c.steinheuer@miwe.de 
Web: www.miwe.com/roll-in

FIND OUT MORE 

MORE DETAILS ON THE  
BAKINGEUROPE WEBSITE

A revolution:  
the new MIWE  
roll-in e+ 3.0
The new MIWE roll-in e+ is the 

first oven in the world that 
can bake with a defined, standard 
atmospheric pressure in the 
baking chamber. The technology, 
which is known as “Atmospheric 
Baking”, was the winner of 
the prestigious südback Trend 
Award 2016 and provides an even 
baking result that is unaffected 
by external factors such as air 
pressure, air speed or humidity. 
The latest generation of rack 
ovens also offers an impressive 
8% improvement in energy 
efficiency over previous models, 
as well as simpler operation and 
cleaning.

What isn’t immediately evident 
from the outside,  but impressive 
are the hygienic design 
improvements in the oven. For 
example, the one-piece-base 
rotary table is designed to prevent 
deposits of dirt in the corners 
or on the edges which, as an 
additional benefit makes it even 
more robust. 

A further hygienic advantage 
of the new MIWE roll-in e+ is 
that the inner surface of the 
door is completely flush with its 
surroundings (And, for enhanced 
energy efficiency, is constructed 
with insulated glazing). Indeed, 
the entire exterior of the system 
is “splash-proof” with the interior 
being hygienically designed 
enabling wet washing as required. 

In this regard, another innovation 
is also interesting; namely that 
of the optional core temperature 
sensor for the MIWE roll-in e+. 
Though these sensors are standard 
equipment in other systems, in 
particular kitchen appliances, 
our rack ovens are still the only 
ovens of their kind to feature 
core temperature sensors. Which 
may be due to the fact that the 
rotating racks do not usually 
allow for simple solutions. As a 
result, MIWE relies on a special 
wireless multipoint sensor and, 
therefore, needs no physical 
connection to the outside. On the 
one hand, sensors like this have 
technical advantages when baking: 

Anyone who wants to perfect the 
baking process with dependable 
reproducibility can use this system 
to bake until a pre-determined 
core temperature is reached. In 
addition, the core temperature 
sensor can be advantageous when 
it comes to ever stricter hygienic 
requirements in such a way that 
it can be used to log the core 
temperature curve and thereby 
document it in accordance with 
the requirements of the hygiene 
directive.

The MIWE roll-in e+ 3.0 is 
equipped with a variety of 
practical functions which is one 
of the main reasons why the rack 
oven is very much appreciated by 
its users. n

The new MIWE roll-in e+ 3.0

http://www.miwe.com/roll-in
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Welcome to our new regular Innovation Focus section.  

In this issue we concentrate on the all important and sometimes controversial 
subject of  hygienic design. Our thanks go to EHEDG and Fraunhofer EZRT for 
their contributions on conveyor systems and foreign body detection as well as 
our sponsors MHS, Rademaker, KOENIG, MIWE and BVT.
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EHEDG Doc. 43, Hygienic Design 
of Belt Conveyors for the Food 

Industry, is one of the latest 
guidelines from the European 
Hygienic Engineering & Design 
Group to convey science-based 
best practices to food equipment 
manufacturers and food 
producers. The 76-page  
illustrated report is also the 
first to provide an in-depth look 
at “clean conveying,” detailing 
how the hygienic design of 
belt conveyors can contribute 
to enhanced food safety while 
reducing production costs. 

Published in April 2016, Doc. 43 
is the result of five years’ work 
by the EHEDG Working Group 
on conveyor systems, a team of 
subject matter experts, engineers 
and scientists in the field of food 
science and technology. 

“In 2011, EHEDG asked me to 
chair a working group tasked with 
writing a guideline for conveyors 
used in the food processing 
industry,” says Jon J. Kold, who 
also serves as regional section 
chair, EHEDG Denmark. “The 
group attracted broad industry 
participation from the cleaning 
industry to food manufacturers 
and leading conveyor producers. 
Competitors worked together 

to define best practices in this 
area because efficient hygienic 
design of conveyors and belts 
(food-contact equipment installed 
in nearly every food plant) is 
essential to ensure a high level of 
food safety.”

The resulting EHEDG Doc. 43 
guideline focuses on the hygienic 
design of belt conveyors used in 
food production environments 
where wet cleaning is mandatory. 
Due to the wide variety of foods 
manufactured, methods of 
production, cleaning regimes 
and types of conveyor systems in 
any given processing plant, the 
new guidelines were developed 
with these complex challenges in 
mind.

“There are difficulties in  
proposing a sweeping 
generalisation for hygienic 
conveyor and belt design due 
to the multiplicity of demands 
from the industry,” Kold notes. 
“Foodstuffs may be frozen, fried, 
cooked, or baked and on the 
conveyor they may be hot or cold, 
moist, oily or dry. In addition, 
products moving along the 
conveyor may be highly perishable, 
susceptible to microbial or 
chemical contamination, or  
highly inert.”

“When the various types of 
conveyors belts used in food 
production and their level of 
cleanability are factored in”, 
adds Kold, “optimising a facility’s 
line with hygienic design can 
be complicated. That is why 
the objective of EHEDG Doc. 
43 is not only to assist food 
processors with knowledge about 
the availability of hygienically 
designed belt conveyors but also 
to provide equipment engineers 
better insight into areas of 
improvement. 

It is important that the buyer is 
inspired to specify their needs 
in detail and for the supplier to 
see the possibilities for improved 
cleanability of these systems,”  
he says. 

The Nuts & Bolts of Hygienic 
Conveyors
EHEDG Doc. 43 provides a 
comprehensive overview of belt 
conveyor and component types, 
materials of construction and 
their hygienic attributes and the 
challenges in maintaining the 
cleanliness of each. In addition 
to covering friction and positively 
driven conveyors as well as  
fabric, modular, metal, wire, 
round and V-profile belts, the 
guidance discusses the hygienic 

Clean Conveying:  
New EHEDG Conveyor Guideline 
Offers Hygienic Best Practices
By Julie Larson Bricher, EHEDG Contributing Writer
Interview with Jon Kold, Chairman EHEDG Working Group Conveyor Systems
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“EHEDG Doc. 43 advises that 
food processors can also expect 
economic benefits from hygienically 
designed conveyor belt systems”

Jon Kold, Chairman the EHEDG 
Working Group, Conveyor Systems 

design requirements for various 
components including frames, 
belt support systems, lateral 
guides for belts, drive stations, 
motors and accessories. Basic 
design rules for construction 
engineers, a glossary of conveyor 
belt definitions and appendices 
detailing related EHEDG 
guidelines are also included.

Individual sections provide 

definitions of the various belt 
conveyors and components, 
along with information about 
their function, application, 
construction as it relates to 
cleanability and typical service 
and maintenance requirements. 
All sections feature a number of 
line drawings and photos to help 
illustrate basic hygienic design 
and operation dos and don’ts. 

“When preparing Doc. 43, our 
EHEDG working group included 
many examples of the types of 
conveyors and components to 
describe what we are aiming 
for when it comes to hygienic 
attributes of these systems,” 
notes Kold. “From a hygienic 
design perspective, quite a few 
of them have shortfalls, which is 
one reason why the guidelines 
are so important. It not only 
provides good ideas about which 
systems have hygienic properties 
but also addresses some of the 
pitfalls that should be avoided. In 
addition, the guidelines include 
illustrations of a number of 
elements that still need close 
attention during production.”

EHEDG Doc. 43 also provides 
well-illustrated examples of 
conveyor belt systems and 
components along with typical 

http://www.bakingeurope.eu
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or suggested cleaning processes. 
As noted in the guidelines, 
the main objectives of the 
hygienic design of equipment 
for open processes are to ensure 
easy cleanability, protect the 
product from contamination 
and avoid accumulation of soil, 
microorganisms, insects and 
vermin. 

It must also be possible 
to monitor and control all 
functions that are critical 
from a microbiological safety 
perspective.

Kold adds, “In the guidelines 
we have tried to show many 
of the available possibilities, 
both in terms of conveyors and 
cleaning protocols. Some might 

be applicable to certain kinds of 
food production more than others, 
but all are presented against the 
backdrop of fundamental hygienic 
engineering and design principles 
in order to help advance best 
practices in this area.”

Communication is Key 
Kold emphasises that among 
the most important messages 

http://www.bakingeurope.eu
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that food manufacturers and 
equipment designers can take 
away from EHEDG Doc. 43, is to 
communicate with each other. 
Collaboration will result in 
enhanced hygienic best practices 
for the design and installation 
of new conveyors in the food 
production operation as well as 
for the refitting of old conveyor 
equipment.

For food manufacturers, 
the first step is to conduct a 
thorough hazard analysis and 
critical control points (HACCP) 
evaluation. Specifically, making 
sure that critical control points 

(CCPs) are identified relative to 
the processing plant’s conveyor 
systems. 

“By using the HACCP approach, 
food producers are better able to 
define the objectives and identify 
the CCPs for their particular 
conveyor systems, taking into 
account the specific food types 
and associated contamination 
risks,” Kold explains. 

“This is an excellent way for food 
manufacturers to learn what is 
important to specify, since the 
HACCP evaluation requires one 
to observe the production line 

and process with a view towards 
understanding the potential 
hazards and therefore what is 
needed to ensure food safety.

“CCPs are very different if you are 
producing a sliced ham, vegetable 
soup or a product with a short 
shelf life,” he adds. “In order to 
be able to specify what they need 
in terms of hygienic design, food 
producers have to be able to 
pinpoint their individual CCPs. If 
they can do that and communicate 
with conveyor engineers and 
designers, the suppliers will have 
a powerful argument to put the 
theory into practice.” 

“Collaboration will result in 
enhanced hygienic best practices 
for the design and installation of 
new conveyors in the food”

http://www.bakingeurope.eu
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Once the food producer has 
a clear understanding of the 
functionality and hygienic 
design-related shortfalls of the 
operation’s conveyor belt and 
its parts, the next step is to 
share that information with the 
equipment manufacturers. “It’s 
a two-way street,” says Kold, 
“construction engineers need 
input from the food producers 
to ensure that they understand 
everything the customer needs. 
This in turn helps equipment 
engineers to identify the areas on 
which to focus during design and 
construction to achieve better-
applied hygienic solutions.” 

“EHEDG Doc. 43 serves as a useful 
guide, helping both parties build 
knowledge of best-practice”, adds 
Kold. “This document provides 
conveyor designers and engineers 
with inspiration and ideas for 
improvement,” he continues, 
“food producers will not only 
come away with information 
about the actual design criteria 
they should look for, but will be 
able to discuss the construction 
of a conveyor belt with more 

knowledge than before. After 
the HACCP evaluation, the food 
producer will be able to qualify 
those discussions and equipment 
manufacturers and will then 
have an opportunity to see the 
shortfalls in design so that they 
can improve construction.”

In addition to improvements 
in food safety, EHEDG Doc. 43 
advises that food processors can 
also expect economic benefits 
from hygienically designed 
conveyor belt systems. Depending 
on the particular process and 
requisite food safety systems, 
the frequency of cleaning and 
the production stop times 
for cleaning conveyors and 
components between shifts can 
be reduced significantly by using 
hygienic design. Cost-savings also 
can be realised through reduced 
labour costs, especially if the 
plant is operating with clean-in-
place (CIP) systems.

Moving Forward on Clean 
Conveyor Systems
Kold expects that EHEDG will 
continue to update Doc. 43 as 

new technological innovations 
advance the hygienic design 
of belt conveyor systems. “The 
conveyor industry is moving 
fast, and we can already see that 
new solutions are being created,” 
Kold says. “The working group 
plans to update continuously 
Doc. 43 because there are a many 
challenges still to be addressed, 
particularly in terms of 
production and cleaning regimes.”

The EHEDG guidelines are 
available to order as downloads 
via www.ehedg.org. n

For more details please contact: 
Susanne Flenner (Head Office 
Manager)EHEDG Secretariat 
secretariat@ehedg.org or visit  
www.ehedg.org/guidelines

FIND OUT MORE 
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Manufacturers of bakery 
and food equipment 

are multi-taskers. They must 
meet increasingly stringent 
legal standards, guarantee 
operator safety and deal with 
the increasing awareness of 
consumers with regard to healthy 
living. For instance food safety 

regulations often require very 
specific adaptations in equipment 
design. 

Material choices are limited, 
therefore, combinations of 
disparate obstacles such as such 
as surface roughness and the 
requirement for regular cleaning, 

often results in a compromise 
being made in other important 
aspects such as system safety, 
durability and cost-price. In 
addition, there is the never-
ceasing economic pressure to 
increase production and reduce 
costs. Balancing these competing 
agendas is critical to the success 
of industrial bakeries. With 
Rademaker at your side, you 
can rest assured that you will be 
provided with hygienic solutions 
that are state-of-the-art and that 
will allow you to face the future 
with confidence.

Food safety; it’s self-evident
Food safety has always been 
paramount, never more so than 
in today’s world where news 
of recalls or related illnesses 
circle the globe instantaneously. 
The resulting pressure on food 
manufacturers also trickles down 
to their equipment suppliers to 
pay extra attention to hygienic 
design. For Rademaker, however, 
this is nothing new. Hygienic 
design is and has always been 
at the core of innovative bakery 
solutions provided by the leading 
manufacturer of industrial bakery 
production lines. At Rademaker, 
hygienic design and food safety 
come naturally. 

As food safety cannot be 
compromised, Rademaker offers 

Hygienic Design 
in Industrial Bakery Equipment
 
Rademaker bakery solutions are exceeding the standard

http://www.bakingeurope.eu
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a cross-functional approach 
in which hygienic design, 
sanitation, quality, maintenance 
and operations are engaged to 
optimize the production process. 
To arrive at the best possible 
solution, Rademaker’s dedicated, 
highly skilled and experienced 
professionals employ the 
latest engineering technology. 
In the 1980s, Rademaker first 
incorporated hygienic design in 
its Pielines and it has been over 
25 years since the Dutch company 
first received USDA approval for 
equipment installed in meat 
plants. This experience led 
Rademaker to design the Sigma 
Laminator and Sheeting line in 
the 1990s: the first ever top-to-
bottom D4W (Design for Wash-
down) line. Today, Rademaker 
Pizza-topping, Bread, Pastry and 
Croissant production lines are 
also among the most sanitary of 
production lines on the market. 

The Rademaker Sigma® Design
Rademaker’s Sigma® design 
represents a combination of 
internally developed guidelines. 
It is targets the highest level of 
hygiene in combination with 
the highest operator safety 
whilst maintaining a perfect 
process technology and best 
possible functionality and 
efficiency. Therefore, this design 
is identified with the name 
Sigma® representing the sum 
of everything that is required 
for high-end industrial bakery 
production. 

More importantly the 
hygienically designed parts 
of the Sigma® guidelines are 
directly derived from various 
high-end requirements for 
hygiene & cleanability such as 

the GMA standard and EHEDG 
recommendations. With excellent 
machine surface finishing, tilted 
upper surfaces, rounded frames, 
food approved blue plastic parts 
and the absence of hinges and 
bolts, the Sigma® equipment 
will meet the highest industrial 
expectations for hygiene. 

Apart from unmatched product 
quality and practically zero risk 
for contamination, the overall 
combination of the above 
improvements has resulted in 
an extremely low cleaning time, 
very high levels of uptime and 
significantly reduced maintenance. 
Furthermore, this new high-
end Rademaker design is fully 
designed and approved for wet 
cleaning (D4W) which has already 
been introduced into the industry 
by Rademaker three decades ago.

The essentials
Food safety and operator safety 
are an essential combination and 
central to the Sigma® design. 

Rademaker aims to incorporate a 
higher level of hygiene resulting 
from a total elimination of 
recesses, cavities and dead 
corners. Coverings with openings 
further enhance the direct view 
of the process and enable the 
end user to see all possible 
contamination present in the 
machine.

Cableways are positioned 
above the line but not over the 
product zone to prevent cross 
contamination. As there are 
always differences of opinion 
regarding cableways, there 
are solutions for fully closed 
cableways, as well as those with 
conduit and wire mesh cable trays.

http://www.bakingeurope.eu
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Another important hygienic 
improvement in the latest
Sigma® design is the use of 
lifetime-lubricated bearings 
throughout the direct product 
zone. This results in a zero risk 
for lubrication contamination. 
Outside and away from the direct 
food zone, sealed bearings are used 
which can be lubricated during or 
after production. In addition to this, 
direct-drive and gear-motors are 
also positioned outside the product 
zone as well as bearings filled 
with H1 lubricants. This required 
a major effort for Rademaker’s 
Research & Development and 
Engineering department.

Material selection & use
The latest generation Sigma® 
design is set-up around 
compatible materials only. This 
approach is based on the use 
of food-grade materials and 
food-contact parts certified 
in conformity with FDA and 
REGULATIONS (EC) n°1935/2004, 
(EC) n° 10/2011 and (EC) n° 
2023/2006 (GMP). 

Obviously, this results in the 
application of all stainless steel 
covers and cableways but also 
fully stainless steel electrical 
cabinets. Whilst smooth surfaces 
help reduce spore development, 
every section of the equipment is 
applied with the required surface 
roughness in order to provide 
the best balance between the 
necessary hygienic level and the 
overall production cost.

As for food contact parts, these 
are all constructed with approved 
materials of which the plastics 
are manufactured in blue for good 
recognition. Full certification & 
traceability is guaranteed and 

completely integrated in the ERP 
systems that Rademaker included 
in their manufacturing process. 

As a dedicated manufacturer 
of industrial bakery equipment 
there is a constant drive towards 
further improvement of materials 
especially with regards to key 
wear-parts and delicate parts in 
the product zone, there is a strong 
and continuous improvement 
program together with various 
material suppliers.

Cleanability
Apart from a perfectly optimized 
hygienic set-up, cleaning and 
maintenance is a key aspect of 
the overall design approach.

Enabling fast and easy cleaning 
requires detailed attention for 
aspects such as quick-release 
transport belts and detachable 
transport belt scrapers. In addition, 
the application of lightweight 
tooling and make-up units is key 
to enabling easy cleaning.

A cleaning modus is programmed 
into the machine PLC resulting in 
minimal time loss that maximizes 
line efficiency. In addition, plenty 
of room for cleaning is created 
underneath each part of the 
equipment. During cleaning itself, 
easily accessible, wet-cleanable 
equipment and systems provide 
cleaning efficiency: industrial 
bakeries will need less water, less 
energy and fewer chemicals to 
obtain the required result. Mobile 
sanitary critical units (e.g. egg 
yolk sprayers and depositors) are 
suitable for separate cleaning 
in a washroom increasing line 
availability, therefore, enabling 
continuous production. All 
covers are tilted at an angle to 

allow water to drain easily thus 
avoiding contamination of the 
product zone resulting in reduced 
drying times after cleaning.

Summary
Although many people consider 
hygienic design as an expensive 
obligation, the Sigma® design 
proves the opposite. Proper 
application of all hygienic 
requirements not only enables 
the end-user to live up to the 
regulations, it also results in a 
highly cost-efficient operation.

Enabling fast and effective 
cleaning with a minimum usage 
of water and chemicals reduces 
downtime by removing the 
necessity to stop the system 
for lubrication. Together with 
optimized design for faster 
drying, all these improvements 
deliver a combination of the 
highest possible hygiene and 
lowest possible running cost. 

In the end, this approach makes 
the Rademaker Sigma® design 
not only a benchmark for hygienic 
equipment design but also the 
world standard with regards to 
the lowest cost of ownership! n

Rademaker BV
Plantijnweg 23, NL-4104 BC Culemborg 
P.O. Box 416, NL-4100 AK Culemborg
T: +31 (0) 345 543 543 
info@rademaker.nl 
www.rademaker.com

FIND OUT MORE 
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Underpinning the food 
industry is strict regulation 

of food safety, quality control and 
the obligation to adhere to certain 
standards. Absent or insufficient 
quality assurance involves the 
danger of product recall as has 
recently happened to many food 
producing companies; even the 
largest. While the detection of 
foreign objects in food products is 
crucial in industrial production, it 
is also challenging to accomplish. 
Monitoring streams of ingredients 
or finished products to find 
contaminates like glass or plastic 

leftovers can be achieved using 
material selective multi-energy 
X-ray methods. 

These techniques irradiate 
different food products or 
materials with different 
X-ray spectra, allowing the 
classification of materials based 
on effective atomic number and 
material density. This enables 
the detection of different kinds 
of foreign matter within food 
products (e.g. foreign objects 
in meat, bones in fish, etc.). 
The technique is based on the 

fact that different materials 
attenuate different X-ray energies 
to differing degrees and can 
be applied in many industrial 
approaches. It is, for example, 
possible to deploy X-rays for 
sorting on belt or chute systems: 
such systems are able to detect 
inclusions in objects and 
remove them from the stream 
automatically, thus leading to 
a higher product quality  and 
dramatically reducing the chance 
of foreign object contamination. 
The same technique can also be 
used to weigh several products 
within their packing.

One of the fastest growing 
applications within the food 
industry is the inclusion of air 
within products. The reasons 
for this principally involve 
modification of the food texture, 
while factors include the 
stability of foams and optimising 
parameters like the gas holding 
capacity. The latter is especially 
important for gluten-free bread, 
typically showing a poor gas 
holding capacity due to the lack 
of the gluten that stabilises the 
porous structure of the bread. 
In contrast to the reduction of 
artificial surrogates in gluten-
free dough, the stability and 
size distribution of milk foam is 

SAFETY
of food production 
 
By Dr. Stefan Gerth and Alexander Ennen, Fraunhofer Institute for Integrated Circuits IIS
Development Center X-ray Technology EZRT

Dr. Stefan Gerth, researcher 

http://www.bakingeurope.eu
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important for both the expiration 
date and the texture during 
consumption. The development 
of new products with a controlled 
and modified pore structure 
requires special methods for 
analysis; and one of the preferred 
methods is X-ray computed 
tomography (CT) which permits 
non-destructive 3D visualisation 
of the pore structure. Alternative 
methods like optical microscopy 
or destructive cross-sectioning 
either permit superficial 
examination only, or they 
influence the pore structure 
excessively. Additionally, CT 
allows analysis of foam structure 
in 3D and, due to the non-
destructive nature of this method, 

Alexander Ennen, researcher

Development Center X-ray Technology EZRT

http://www.bakingeurope.eu
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temporal development over time 
is also accessible. Depending 
on the kind of foam structure 
and the size of the sample, the 
required resolution of the CT 
measurement is selected. At 
post-processing, all relevant data 
characterising the foam can be 
obtained automatically.

The knowledge and expertise 
required to assess correctly 
the influence of the various 
parameters; and to select 
appropriate parameters for 
such an analysis is crucial. The 
Development Center X-Ray 
Technology EZRT, a division 
of the Fraunhofer Institute 
for Integrated Circuits IIS, is 
working in close cooperation 
with the Fraunhofer Institute for 
Nondestructive Testing IZFP in 
Saarbrücken. Fraunhofer EZRT 
is an internationally leading 
research and development centre 
working in the area of non-
destructive monitoring along the 

entire materials value chain of 
the product life cycle, ranging 
from raw materials via production 
towards recycling. Fraunhofer 
EZRT is redefining the state of 
the art in this area, especially 
by applying imaging X-Ray and 
magnetic resonance techniques 
as well as optical inspection 
technologies. 

The research areas include sensor 
systems, simulation for data 
acquisition, image processing for 
data enhancement and evaluation 
(metadata acquisition), system 
development, metrology as well 
as applications and training. 
According to the Fraunhofer 
mission, EZRT is positioning itself 
between basic research in the 
area of non-destructive imaging 
and industrial utilisation in 
cooperation with end customers 
and OEMs. In order to enhance 
the competitive situation of 
the Bavarian, German and 
European economy and to 

develop new markets and fields 
of applications, Fraunhofer 
EZRT is developing application-
oriented solutions up to turnkey 
prototype systems. If required, 
we also assist our partners when 
transferring those to volume 
production. n

36 HYGIENIC DESIGN
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Fraunhofer Institute for Integrated 
Circuits IIS 
 
Development Center X-ray  
Technology EZRT
 
Dr. Stefan Gerth 
stefan.gerth@iis.fraunhofer.de 
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Alexander Ennen 
alexander.ennen@iis.fraunhofer.de 
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Taking dough sheeting  
to the next level
 
THE DOUGH SHEETING LINE MENES-H IN  
HYGIENIC DESIGN “H”

Koenig dough sheeting  
line Menes-H in hygienic design “H”

There is an increasing demand 
in the baking industry 

for largely maintenance-free 
and easy-clean machines for 
maximum service life. Therefore, 
the Austrian baking machine 
manufacturer Koenig developed 
the hygienic design series “H” 
which focuses on easy cleaning 
and maintenance of the machines 
resulting in less soiling, therefore 
less need for spare parts and 
higher durability of the machines. 

The hygienic design series “H” 
inspired by customers
Flour, dust and waste dough 
can get easily stuck in baking 
machines, which can cause 
wearing of the machines and in 
the worst case even a cessation 
of bread production. Moreover, 
hygienic concerns associated with 
allergens such as egg and nuts 
are increasing as is staff safety 
both of which are becoming 
more and more deciding factors 
for industrial bakeries in the 
production process. To meet 
these customer demands, Koenig 
has worked out an innovative 

and consistent hygienic design 
concept in cooperation with its 
customers.

The hygienic design series “H” 
has been applied to the dough 
divider/rounder Industrie Rex 
AW-H, the high-performance roll 
line KGV-H and the twin twist 
mixer DW 240-H which were 
introduced in 2015. Koenig’s 
hygienic design enables high 
performance and high dough 
processing quality as well as 
high standards of hygiene in the 
production of baked goods. The 
latest member in this series is the 
dough sheeting line Menes-H.

The newest member in the 
hygienic design series “H”: 
Menes-H
The Menes dough sheeting line 
stands for gentle dough handling 
and modular design to produce 
bread, rolls and pastry from the 
dough sheet in high quality. Each 

line is custom-designed and 
can be extended with additional 
components at any time. Menes 
lines are currently operating 
at Koenig’s customers in USA, 
Germany, Netherlands, Norway 
and Iran. 

The new Menes-H line was first 
introduced at the Suedback 2016 
exhibition in Stuttgart, Germany 
and the first line of its kind will 
be installed at a Danish bakery. 
The hygienic design provides a 
redesigned frame construction to 
minimise surface contamination 
with all mechanical drive 
components being fully enclosed 
and separated from the dough 
area. 

http://www.bakingeurope.eu
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Taking dough sheeting  
to the next level
 
THE DOUGH SHEETING LINE MENES-H IN  
HYGIENIC DESIGN “H”

Koenig Maschinen
Stattegger Strasse 80
A-8045 Graz, Austria
info@koenig-rex.com
Tel: 0043 316 6901 0
www.koenig-rex.com

FIND OUT MORE 

MORE DETAILS ON THE  
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The line is an open design for 
convenient accessibility and 
the large wire-fence doors 
functioning as hand-guards 
enable a higher level of safety for 
the operating staff. All transfer 
belts can be released without 
tools, most of them being 
exchangeable. Thanks to sealed 
bearings, the line can be cleaned 
entirely with low-pressure water. 

The line has a throughput 
capacity of up to 5,000 kg dough 
per hour and is available in 
working widths of 800mm to 
1,600 mm. The dough sheet 
can have a thickness of 1mm 
to 80mm which enables a large 
variety of products such as rolls, 
pastry, pizza, ciabatta, baguette 
and bread ready for further 
transport onto proving, baking or 
cooling systems.

The Twin Sat satellite head 
is a vital component in every 
Menes line producing a virtually 
tension-free dough sheet. The 
twin satellite head reduces high 
mechanical loads due to two 
satellite roller heads positioned 
one above the other. In the new 
hygienic design, the Twin Sat 
has a new frame concept with 
integrated touch panel, drives on 
the reverse side and a new sealing 
concept for higher safety and 
optimised hygiene.

High weight accuracy across the 
entire dough sheet width is a 
property of the Koenig AWS 
The newly developed belt 
weighing unit Accurate Weight 
system (AWS) is an independent 
machine component which 
allows segmented weighing of 
the dough sheet across the entire 
working width. The Accurate 

Weight system operates in rows 
in which the individual dough 
strings are recognised, and 
evaluated with differences in 
dough weight detected by the 
individual weighing sections. 
Since the subsequent modules 
can then be adjusted accordingly, 
correction cuts are not required 
thereby reducing dough scraps 
and enabling weight-accurate 
production of dough strings and 
dough pieces.

The AWS was awarded with 
the “Suedback Trophy” at the 
Suedback 2016 exhibition due to 
its sophisticated technology and 
benefits for the baking industry.

Koenig as worldwide bread and 
roll specialist
The Austrian company Koenig 
supplies baking companies 
worldwide with technically 
sophisticated bakery machines, 
lines and ovens. Through a 
programme of continuous 
innovation over a period of 50 
years since its foundation in 1966, 
Koenig has secured a leading 
position in the world market but 
crucially with one main goal: To 
produce machines that support 
bakers in their craft. 

Koenig’s machine portfolio covers 
the entire bakery production 
chain: From kneading and mixing, 
dividing and rounding, forming 
and proving, baking, cooling 
and freezing right through to 
handling. Koenig offers machines 
for artisan as well as for 
industrial bakeries and has also 
positioned itself as a partner for 
entire turnkey project solutions. 
With the huge variety of bread, 
rolls and pastries, parochial tastes 
and eating behaviour worldwide, 

Koenig is ideally positioned 
to provide a solution for any 
requirement.

The Koenig group today employs 
around 500 people, 260 of whom 
work in their headquarters in 
Graz, Austria. The manufacturer 
has a global network of sales and 
service partners and subsidiaries 
in Germany, Hungary, Italy, 
Netherlands, USA and Russia. n
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EVENTS
EHEDG WORLD CONGRESS

With an attendance of 
about 320 high-level 

professionals from food and 
food equipment manufacturers, 
food safety and quality experts, 
engineers and designers as well 
as managers of food-related 
industries and academia, the 
EHEDG World Congress on 
Hygienic Engineering & Design 
held 2-3 November 2016 in 
Herning/Denmark offered an 
excellent platform for sharing 
the EHEDG expert know-how 
with the interested target groups 
and stakeholders. Designed to 
educate, equip and empower 
the delegates, EHEDG’s flagship 
congress was set to deliver 
practical know-how in hygienic 
engineering and design for 
improving product safety, 
process efficacy, and production 
efficiencies. 

The range of topics was of high 
relevance to the target industries, 
starting with the keynote 
lectures on the importance of 
hygienic engineering & design 
in food safety and auditing 
programmes, as well as on 
the requirements of hygienic 
design from a food producer’s 
viewpoint. Other expert lectures 
highlighted product contact 
surface materials, latest findings 
in surface aspects and easy-to-
clean equipment design, as well 
as typical hygienic hazards in 
critical equipment areas such as 
elastomeric seals. The speakers of 
the open processing equipment 

EHEDG World Congress
on Hygienic Engineering & Design 2016
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session introduced the needs 
of hygienic manufacturing in 
particular industries such as fish, 
meat and fresh produce. On day 
two, the lecturers gave an insight 
into new trends in cleaning 
validation, EHEDG test method 
development and dry cleaning 
aspects, while the final session 
was dedicated to the economic 
and environmental benefits of 
hygienic design as a tool for cost 
reduction and improvement of 
factory design. At the end of the 
event, it was finally concluded 
that any kind of equipment 
can only be considered as 
hygienic if it is well-installed 
as an integral part of hygienic 
production and processing lines. 
From the lecture programme, 
the congress delegates gained a 
comprehensive overview of the 
most recent EHEDG guidelines, 
know-how, future trends and best 
practice recommended by the 
EHEDG experts. n

To learn more about the EHEDG 
Congress, please see  
www.ehedg-congress.org 
 
Alternatively, please contact the 
EHEDG Secretariat: Susanne Flenner 
Head Office Manager  
Email: secretariat@ehedg.org 

FIND OUT MORE 
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EVENTS 
CAMPDEN BRI CONFERENCE

Following the very successful 
“gluten-free” and “free-from” 

conferences, Baking Europe is 
proud to be media partner once 
again for the 2017 event which is 
due to take place over two days; 
Thursday 16th March to Friday 
17th March 2017.

There is growing interest in 
gluten-free and non-wheat 
foods due to diseases related to 
consumption of foods made with 
wheat and dietary choices.  This 
conference, in collaboration with 
Coeliac UK, will bring together 
all parts of the bakery chain, 
from non-wheat ingredient 
suppliers, through equipment 
manufacturers, to retailers and 
bakeries, in order to exchange 
information and understanding 
on the current issues facing 
the sector. With 80 delegates 
expected, the conference 
offers excellent networking 
opportunities during refreshment 
breaks, lunches and also during 
the dinner. It will be the third 
gluten-free conference at 
Campden BRI following successful 
events in 2011 and 2013.

The conference will focus 
on recent developments and 
challenges to the bakery sector. 
Presentations will be on all 
aspects of gluten-free food 
production, with technical 

sessions divided into 4 key 
sessions:-

• The first session sets the 
scene in terms of the industry 
standards of gluten-free foods 
and from the consumer’s 
perspective.  Since gluten-

free foods are largely based 
on refined starches and are 
potentially low in nutritional 
quality this is comprehensively 
covered by a number of 
speakers presenting nutritional 
aspects of gluten-free bakery 
products as well as identifying 

Campden BRI, 2017 
Gluten-free bakery technology 
conference event preview

http://www.bakingeurope.eu
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free sector.  Improving the 
nutritional content of gluten-
free foods is a consistent 
theme throughout the 
conference.

• The range of ingredients and 
their functionality play a key 
role in the manufacture of good 
quality gluten-free products 
with acceptable sensorial 
properties and this is a main 
topic of discussion in the 
second session.  Hydrocolloids 
play a major role in the 
construction of such foods and 
are a focus with reference to 
bread production.  The role of 
enzymes, so important in the 
baking industry, is examined 
in relation to improving 
the functionality of key 
ingredients used in gluten-
free formulations, as well as 
innovating with pulse-based 
ingredients.

• The emphasis in the rest of the 
session shifts to latest research 
and innovation in free-from 
bakery foods.  IP (intellectual 
property) of free-from products 

will be discussed as well as the 
next stages in the development 
of gluten-free products.  
Gluten alternatives in relation 
to improving the quality of 
gluten-free and free-from 
products and bread products 
will be presented.

• The final session of the 
programme focuses on the 
manufacture and production 
of gluten-free foods with 
the speakers sharing their 
experiences in automated 
production as well as 
development of a sustainable 
manufacturing system for 
producing high quality bakery 
products. 

The conference dinner will be 
held at the Ettington Chase 
Hotel, Stratford-upon-Avon on 
the evening of the 16th March 

allowing delegates an opportunity 
to get to know the sponsors 
and presenters in relaxed 
surroundings.

Baking Europe is our media 
partner for the event.  n

For more information contact:
Solomon Melides
solomon.melides@campdenbri.co.uk
Tel +44(0)1386 842545 

To book your place contact:
training@campdenbri.co.uk 
Tel +44 (0)1386 842104
 
Event website
http://www.campdenbri.co.uk/gluten-
free-bakery-conference.php

FIND OUT MORE 
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Healthy snacking! 
Are you relying on your automatic 
system to control your food intake?

By Mitsuru Shimizu

“Is it impossible for us to engage in  
the controlled process to eat healthily  
because we are under stress?”

http://www.bakingeurope.eu
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It has been suggested that 
various situational factors 

influence our eating(1). One such 
influence is called the “portion 
size effect.” That is, we tend to 
serve and eat more food from 
larger plates or bowls than 
from those that are smaller. 
For example van Kleef et al.(2) 
demonstrated that people 
served 77% more pasta (and 
consumed 71% more) when 

they served it from a large bowl 
compared to those served from 
a medium-sized bowl. Although 
several psychological models 
have been proposed to explain 
this phenomenon, the portion 
size effect might be related to 
our fundamental psychological 
processes. According to dual-
process models of social 
cognition, we often engage in two 
different psychological pathways 

to process information around 
us for determining a variety of 
behaviour, including eating. More 
specifically, while we sometimes 
make use of the controlled 
process to regulate our behaviour 
deliberately, we usually rely on 
the automatic process to regulate 
it unconsciously.

From this perspective, we regulate 
our behaviour by using the 

Figure	  1.	  Weekly	  percentage	  shares	  of	  healthy	  and	  unhealthy	  food	  in	  three	  college	  cafeterias	  during	  four	  semesters.	  
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Figure 1. Weekly percentage shares of healthy and unhealthy food in three college cafeterias during four semesters.

“Is it impossible for us to engage in  
the controlled process to eat healthily  
because we are under stress?”
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automatic process unless we are 
motivated to use the controlled 
process. When snacking, do you 
carefully monitor how much 
you are eating? Probably not – 
nevertheless you can eat snacks 

quite efficiently (though maybe 
not neatly) while chatting with 
your friends, watching TV, or 
even driving. This is because 
the automatic process is a very 
efficient system for regulating 

behaviour while not requiring 
significant cognitive resources, 
or the brain’s capacity to handle 
information. However, there are 
some drawbacks: the automatic 
process is very easily influenced 
by situational cues. For the 
automatic process, the clearest 
cue to stop eating is when the 
snack is gone: this is why the 
portion size effect occurs. We do 
not stop snacking until we eat all 
the snacks – that is why we eat 
more from a larger plate than a 
smaller one.

When do we eat more healthily? 
According to the dual-process 
model of social cognition, it is 
when we are able to engage in the 
controlled process – when healthy 
eating is intentional. However, 
this system is only activated 
when our cognitive resources 
are abundant and when we are 
appropriately motivated. 

The first point is based on an 
assumption that our cognitive 
resources determine how much 
we are able to engage in the 
controlled process. Unlike the 
automatic process that allows us 
to eat without careful attention, 
the controlled process involves 
careful attention to what we 
are eating. However, whenever 
careful attention is not possible 
because of distraction or stress, 
the automatic process comes 
into play, making us lean toward 
unhealthy eating. In fact, there 
are many studies suggesting that 
people eat unhealthily when they 
are under stress. For instance, 
snack food purchases on college 
campuses become less and 
less healthy with each passing 
week of the semester, perhaps 
because students are under the 

Figure	  2.	  The	  caloric	  intake	  as	  a	  func5on	  of	  restrained	  ea5ng	  and	  TV	  condi5on.	  	  
Significant	  two-‐way	  interac5on	  effect	  was	  observed	  (F	  =	  4.63,	  p	  =.03).	  Restrained	  
eaters	  ate	  more	  when	  they	  watched	  the	  food-‐related	  TV	  programs	  (F	  =	  5.75,	  p	  =.02).	  	  
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Figure	  3.	  The	  caloric	  intake	  as	  a	  funcEon	  of	  BMI	  and	  packaging	  condiEon.	  	  
Significant	  two-‐way	  interacEon	  effect	  was	  observed	  (F	  =	  6.66,	  p	  =.02).	  Overweight	  
parEcipants	  ate	  more	  when	  eaEng	  from	  one	  large	  package	  (F	  =	  12.68,	  p	  =.001).	  	  
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Figure 2. The caloric intake as a func5on of restrained eating and TV condition. 
Significant two- way interaction effect was observed (F = 4.63, p =.03). 
Restrained eaters ate more when they watched the food- related TV programs 
(F = 5.75, p =.02).

Figure 3. The caloric intake as a function of BMI and packaging condition. 
Significant two- way interaction effect was observed (F = 6.66, p =.02). 
Overweight participants ate more when eating from one large package  
(F = 12.68, p =.001).
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stress associated with exams and 
papers due during final  
weeks(3; Figure 1).

The second point also seems 
straightforward. Unless we want 
to eat healthily, we will not do 
so. Those who do not have to eat 
healthily at all – for example, 
condemned prisoners about to be 
executed – eat very unhealthily (4). 
The last meals of those executed 
in the U.S. between 2002 and 
2006 were characterized by 
fewer healthy choices, such as 
salad and fruit, and by more 
unhealthy foods, such as meat 

and French fries. There is however 
countervailing research indicating 
that people who are highly 
motivated to eat healthily, or to 
eat less, may actually consume 
more when exposed to food 
cues(5). In one study, participants 
were asked to snack while 
watching food-related versus 
non-food related cartoons. The 
results showed that those who 
tried to diet actually ate more 
when they watched food-related 
cartoons(6; Figure 2).

Several models have been 
advanced to explain this effect. 

Stroebe et al.(5) proposed that 
because those who eat less, or 
restrained eaters, are consciously 
monitoring their food intake to 
follow their self-set dieting rule, 
they consistently experience the 
conflict between their first goal 
to control their weight and their 
second goal to enjoy palatable 
food. However, when the second 
goal is evoked by palatable food 
cues, it overrides the first goal 
and results in greater food intake.

Do these findings sound a little 
pessimistic? Because we are 
exposed virtually every day to 

“The clearest cue to stop eating 
is when the snack is gone”

http://www.bakingeurope.eu
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media coverage emphasizing the 
importance of healthy eating, 
there is no question that a 
number of people are motivated 
to eat healthily. However, it is also 
true that many people experience 
much stress. So is it impossible 
for us to engage in the controlled 
process to eat healthily because 
we are under stress? 

Not necessarily. It is possible to 
engage in the automatic process 
that facilitates healthy eating 
with the portion size effect. 
Snacks are increasingly served in 
100-calorie packs and research 
has found that study participants 
ate 25% less when given four 
100-calorie packages than when 
given a 400-calorie package. 
Interestingly, this effect was more 
pronounced among those who 
were overweight, suggesting that 
this approach is effective for the 
people who need it most (Figure 
3). Importantly, those who ate 
snacks from 100-calorie packs did 
not estimate that they had eaten 
less, suggesting that they did not 
consciously monitor how much 

they ate. Rather, they appeared 
engaged in only the automatic 
process that simply let them 
stop eating when the snack was 
gone(7). Similarly, participants ate 
less when they were surrounded 
by snack cues (e.g., paper plates) 
rather than meal cues (e.g., silver 
utensils), because snack cues 
unconsciously suggest that it 
is appropriate to eat lightly(8). 
Study participants also ate more 
healthily (i.e., they ate less pasta 
and more salad) when eating 
with a female eating companion 
of normal weight than when 
eating with an overweight female 
companion. Moreover, when the 
eating companion served herself 
less pasta and more salad in front 
of the study participants, the 
participants ate especially more 
salad(9). These results suggest 
that eating can be influenced in 
a healthier direction when an 
eating companion looks more 
healthy and eats more healthily.

All of these studies are consistent 
with the idea that people do 
not deliberately eat less; or eat 

healthily. Instead, they eat using 
their automatic process – namely, 
they stop eating when snacks are 
gone, they eat less when eating 
more lightly is appropriate, and 
they eat healthily when eating 
with a normal-weight companion 
who eats healthily. Encouraging 
healthy eating is not always an 
effective approach because we 
are almost always cognitively 
taxed, and when we are highly 
motivated to eat less, we may 
eat even less healthily. Designing 
our eating environment carefully, 
such as using smaller plates, can 
help us eat more healthily(10). n
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Welcome to our new regular section - Students’ Corner

Students represent the future of innovation in any business not least bakery. This special section 
features the work  of selected bakery students to allow them to showcase their achievements. For 
this issue Baking Europe has teamed up with the UK’s national bakery school in London.

http://www.bakingeurope.eu


52 STUDENTS’ CORNER
PIONEERING TRENDS AND TECHNOLOGY

Pioneering Trends 

and Technology from Students at the UK’s

National Bakery School

Across the UK all third year 
students are underway 

preparing their dissertations and 
projects for final submission by 
May 2017. This is no different 
at the UK’s National Bakery 
School (NBS) as our students are 
midway through their Bachelor 
in Science Honour degrees. The 
students have been challenged 
to explore, create and contribute 
to the baking industry to ensure 
continual development and 
advancement within the industry. 
Lecturers at NBS challenge and 
motivate students to either create 
or test new hypotheses on trends, 
technology and strategies within 
the baking and food industry. 

One of the fundamental core 
modules to ensure continual 
contribution to the industry is the 
“Product Design and Development 
Module”. This allows students to 
explore different avenues within 
the sector and provide continual 
innovation. Guest speakers 
from speciality food and baking 
manufactures, chocolatiers and 
celebrity chefs are invited to 

provide insight into the industry 
and encourage students to 
explore different means and 
methods in emerging trends 
within the sector.

Year on year students’ ideas 
and research into trends and 
technology seem to develop from 
radical sustainable food sources 
to exploring healthier baked 
products and include consumer 
perception and different 
marketing strategies through 
social media. Some of the topics 
explored by the current graduated 
students 2016 are covered in 
this new section in Baking Europe 
magazine entitled Students’ Corner.

Devon Petrie was our top 
graduating student from NBS 2016 
where his research explored the 
use of cricket flour to contribute 
to an increase in protein in 
baked products. A leading 
company in food innovation is 
in discussion with London South 
Bank University to make the 
products commercially viable. 
Other topics covered by students 

included sugar-free breakfast 
snacks for children following 
the government’s guide line 
publication earlier this year. 

Currently NBS students are 
striving to lead pioneering trends 
as they explore different sources 
for sugar-free and gluten-free 
baked products. For instance, 
one study is exploring the use of 
nuts, seeds and pulses to create 
a “diabetic bread” product which 
will be marketed as a diabetic 
bread, low GI product. This aligns 
with a recent survey as it is 
estimated that the sale of pulses 
and seeds like buckwheat and 
chia seeds increased 82% and 62% 
respectively. This is due to a major 
government and health industry 
drive/brand to foster “healthier 
living” and to encourage the 
product development industry to 
evolve and adapt continually to 
these needs. Therefore, the bakery 
and food sectors need to ensure 
that continual development 
of products is sustained along 
with trends and acceptance of 
consumers, of course. n

Devon Petrie BSc (Hons) 
Lecturer Baking Technology 
National Bakery School / School of 
Applied Science 
School of Applied Sciences 
London South Bank University 
Room J102, 103 Borough Road,  
London, SE1 0AA 
Tel: +44 (0)20 7815 8131 
Email: petried3@lsbu.ac.uk

CONTACT DETAILS
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TOP STUDENT

KATIE-JOY WOODS
Many health and environmental 
benefits have been suggested 
in relation to stone milling. 
Increased resistant starch and the 
use of sustainable resources are 
among the key factors supporting 
this growing industry. The effect 

of stone milled flour on the 
physical and sensory attributes 
of pan loaves was investigated. It 
was found that high levels (≥70%) 
produced a more open but firmer 
crumb structure, similar to that 
of sourdough bread. It also scored 
highly during sensory evaluation.  n

KIRSTEN HOLCOMBE
The main agenda of this research 
was to establish any connections 
between media and bakery 
product sales. Various types 
of research were conducted 
including market research, 
background information on 
product branding and  
advertising, public  

questionnaires and taste tests. 
The background knowledge on 
product branding, advertising 
and media was used to create 
assumptions in relation to 
the findings from the public 
experiments, eventually 
concluding with whether 
customers were influenced by the 
brand name or product quality.  n

LINA VETOVA
My dissertation was concerned 
with the need of breakfast bakery 
innovation. Considering the 
current government campaigns, 
consumer trends and market 
research I was able to develop a 
concept for a nutritional bakery 
product for school age children. I 
further validated the concept by 

conducting several focus groups 
consisting of parents of school 
age children, who advised on 
the type, content, packaging and 
other characteristics. 

This was then submitted to 
innovating companies within the 
industry to generate a product for 
the market. n

DEVON PETRIE
The purpose of the research was 
to investigate the potential use of 
cricket flour in the development 
of high protein bread products. 
By exploring this unique flour, 
it could be determined that 
sustainable protein sources are 
available in comparison to other 
types of protein which including 
the same if not higher nutrition 
and mineral value content.

Developing bread dough made 
with cricket flour had a significant 
achievement, this is due to the 
amount of protein available in 

crickets. With the addition of 
20% cricket flour in typical bread 
dough, this increased the protein 
content to an approximate 22 to 
24 grams of protein per slice of 
bread. 

Overall this research can have a 
significant impact on consumer 
perception with respect to the 
purchasing sources of protein, 
by influencing Western society 
into accepting insects as an 
alternative food source. This 
can lead to potential companies 
looking to mark insect products 
in the United Kingdom. n

http://www.bakingeurope.eu
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ZERO WASTE

Bakeries and packaging waste 

A partying couple?
 
The baking industry needs to get ready for zero waste bakeries.

At Zero Waste Europe, we aim 
to empower communities 

in rethinking our relationship 
with resources. In our work, this 
can take many forms: working 
with a network of organisations 
across Europe, we advocate zero 
waste strategies in political, 
municipal and business spaces 
across Europe and beyond. A large 
part of our work is supporting 
local groups in driving change 
in their region. We produce case 
studies, reports and highlight best 
practices and examples, which 
can be used to share and spread 
zero waste ideas1.

Across Europe we can see zero 
waste businesses and industry 
beginning to emerge. With the 
benefits of a circular production 
and consumption process 
becoming clear, many producers 
see that zero waste is not only 
a laudable environmental 
goal but also sound business 
practice. In recent years the 
quantity of packaging, wrappers 
and containers used on our 
our products has increased 
enormously, much of it finding 
its way into our landfills and 
incinerators. For industry looking 
to improve its environmental 

impact, packaging presents 
an easy means of creating a 
significant impact, and one that 
should not be ignored.

Achieving Zero Waste does not 
only require the elimination of all 
non-recyclable waste: it means 
reducing both waste in general 
and the resources used at the 
design stage. Careful examination 
of the composition of household 
waste reveals that it is composed 
of a large amount of packaging 
that is either not recyclable 
because it contains complex 
additives or because it is made 

“In France for example, Zero 
Waste France helped to structure 
a network of packaging-free 
businesses with entrepreneurs at 
different levels of the value chain”

http://www.bakingeurope.eu


55

Winter 2016 BAKINGEUROPE 
www.bakingeurope.eu

PACKAGING
ZERO WASTE

up of multi-layered materials 
which cannot be separated; 
or that it recycling is possible, 
but developing the necessary 
recycling infrastructure is not 
currently financially viable.

The first question that should 

therefore be asked is: “how can 
we reduce this packaging?”. 

Much has been done by the 
industry in recent years has 
been to reduce the weight of 
the packaging in an attempt to 
minimise resource use whilst 

maintaining functionality. 
Unfortunately, this strategy 
has fostered a move towards 
non-recyclable and lightweight 
packaging, both of which 
present an increased risk of 
environmental contamination. It 
has also hindered the questioning 
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of the necessity of the packaging 
itself. Instead of rethinking 
the logistic chain to use less 
packaging and produce less 
waste, industry has consistently 
responded with ever-more 
sophisticated materials. And 
because EPR schemes concerning 
mandatory extended producer 
responsibility are based 
generally on weight rather than 
recyclability criteria2, these 
changes benefit the companies 
rather than encouraging change.

Nevertheless, consumer demand 
for zero packaging or reusable 
packaging is growing; as is the 
interest in alternative supply 

chains and selling infrastructures.  
People are also starting to take 
the issue of wasteful design 
and excess packaging into 
their own hands, finding for 
themselves the simple solutions 
that industry has so far failed 
to develop. To empower them, 
Zero Waste Europe recently 
launched a new project called 
the ‘People’s Design Lab’3, where 
citizens can nominate badly-
designed products for awards in 
different categories, including 
the “Russian Doll Award” for 
unnecessary packaging and 
the “Bin Again Award” for 
stuff thrown away day after 
day. In those categories, many 

examples of packaging from 
products related to the baking 
industry have been nominated 
for redesign, for example the 
plastic bread bag, which is not 
necessary most of the time and 
which people can easily replace 
with reusable and recyclable bags. 
Among nominated products, 
there are also many examples 
of biscuit and sweets packaging, 
which consumers highlight as 
an example of unnecessary 
packaging of individual portions.

The answer to this demand is 
the development of new and 
innovative packaging-free 
retailing systems. In response 
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to strong consumer demand in 
France for example, Zero Waste 
France helped to structure 
a network of packaging-free 
businesses with entrepreneurs 
at different levels of the value 
chain: from those producing 
and marketing biscuits in bulk, 
to those designing furniture 
for the shops and shop owners 
who operate entirely packaging-
free. Beginning with only a 
dozen members in 2015, the 
network now includes more 
than 300 entrepreneurs who 
are exchanging good practice, 
sharing information about 
product sourcing and regulation, 
and more. The network has even 

become independent of Zero 
Waste France, forming its own 
legal entity, the “Réseau Vrac” and 
hiring a full-time coordinator. 
Among the ongoing reflections 
in the network, there is the 
question of how to incentivise the 
consumer to respond positively 
to good practices of retailers. 
Some bakeries for example, have 
decided to offer a free pastry after 
the tenth time you shop with a 
reusable bread bag. They have also 
noticed that if you promote your 
zero waste practices, consumers 
are more responsive and are 
much more keen on returning 
to make repeat purchases. The 
principal objectives are to make 
these changes worthwhile to the 
consumer; and to create a sense 
of community. 

The baking industry used to be 
almost packaging-free only a 
few decades ago, with people 
bringing their own packaging to 
buy bread and pastries. To reduce 
waste, the solution is not to go 
back in time but to find ways to 
associate reducing waste with 
increasing consumer satisfaction. 

For example, turning a trip to 
the bakery into a rewarding 
experience that might  feature 
in lifestyle magazines, as in the 
case of the trendy, functional 
and environmental shopping in 
the bulk stores described above. 
Our consumption choices are an 
affirmation of who we and how 
we want to live. Very few people 
want to produce waste or go to 
wasteful place: so we need to 
find a way to give people what 
they want. This represents a great 
opportunity for bakers to prepare 
for the customers of the future. n

REFERENCES:
1. See our website: www.zerowasteeurope.eu 
2. Report “Redesigning producer responsibility”, Zero Waste Europe,  

September 2015
3. See the online platform: www.peoplesdesignlab.org 
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Have you ever 
wondered why fungi 
don’t rot themselves?
By Michael Edmund

“There will come a time when you believe everything is finished. 
That will be the beginning.” 

 Louis l’Amour

Fungi are often to be found 
on dead wood. They sprout, 

as if by magic, from rotting 
fruit and mouldy bread (they 
actually are the mould, as we 
shall see). Clearly, fungi are one 
of the principal natural agents of 
decomposition, so questioning 
how they manage to avoid 
rotting themselves is perhaps 
not as bizarre as might first 
seem. Much of the world of fungi 
is already familiar to the food 
industry: truffles are both highly 
prized and highly priced, while 
Penicillium roqueforti works its 
alchemy within the eponymous 
blue-veined cheese. We know 
that fungal metabolic processes 
release the CO2 that raises bread 
dough; and produce the alcohol 
that can make the consumption 
of grape juice (and of many other 
liquids), so much more rewarding 
- perhaps especially during this 
season of Goodwill. While on 
the topic of wine, Botrytis cinerea, 
otherwise known as noble rot, 
occupies a particularly interesting 
oenological niche. Grapes affected 
by noble rot shrivel, increasing 

the concentration of the sugars, 
fruit acids and minerals that 
ultimately give the wine its 
character. The results include 
some of the most spectacular 
and expensive white wines in the 
world. 

Notwithstanding the noble 
Botrytis, eagle-eyed readers 
will have spotted that yeast is 
the principal agent in bread 
and winemaking: all yeasts 
and moulds are fungi; yeasts 
are simply single-celled 
fungi, while moulds generally 
comprise a mass of threads, or 
hyphae, called the mycelium. The 
familiar structures we know 
as mushrooms are in fact only 
the fruiting parts of the fungus, 
responsible for shedding the 
spores that will go on to create 
the next generation of fungi. 
Meanwhile, hyphae secrete the 
enzymes that break down the 
material surrounding them so 
that the organism can absorb the 
resultant simple molecules for 
its own metabolic requirements. 
On the whole, this is a very good 

thing indeed: the world would 
very soon be covered in dead 
matter if fungi did not perform 
the role of nature’s refuse 
disposal operatives, decomposing 
organic matter and recycling the 
nutrients it contains. Biologists 
describe this mode of existence 
as saprophytic, but there are 
fungi that live very successfully 
as parasites of other species. 
Fungi of the genus Cordyceps 
specialise in infecting insects 
with fascinating, if somewhat 
gruesome results. They secrete 
chemicals that control the 
behaviour of its unfortunate host: 
infected ants, for example, are 
compelled to climb relentlessly; 
they die as high up as possible, 
whereupon the fruiting bodies 
erupt to spread their spores from 
the best possible vantage point. 
And if you thought that fungi 
could never influence human 
behaviour, think again: Psilocybe 
hispanica, otherwise known as 
“magic mushrooms” have long 
been used to induce altered states 
of consciousness: they secrete 
lysergic acid, precursor of the 
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well-known psychotropic LSD. 

Phytophthora infestans, (though 
closely related, not strictly a 
fungus) was responsible for 
the potato blight and resultant 
famine that devastated Ireland 
in the 19th Century. Meanwhile, 
the Puccinia family of fungi is 
responsible for the wheat rust 
diseases that often reduce 
harvests by 20%, but which 
can halve yields in some cases. 
Claviceps purpurea is another 
fungus that infects cereals, 
principally rye, to cause outbreaks 
of ergotism, a condition that may 
be characterised by convulsions, 
psychosis, and dry gangrene of 
the extremities. This constellation 
of symptoms, often called St. 
Anthony’s Fire, has even been 
associated with witchcraft: the 
notorious 17th Century trials 
in Salem involved testimony 
of strange fits and neck and 
back pains, but we now know 
that the culprit is a cocktail of 
highly active alkaloid chemicals 
produced by C. purpurea and 

which is subsequently eaten in 
bread made from contaminated 
flour. Ergotamine, one of these 
chemicals, has been used 
clinically to treat migraine. 
Elsewhere, other fungi are 
associated with the production 
of the anti-rejection drug 
ciclosporin, which features 
on the WHO Model List of 
Essential Medicines; and of 
lovastatin, one of the statin 
family of medicines used to treat 
hypercholesterolæmia, implicated 
in the modern scourge of heart 
disease. But it is perhaps the 
production of antibiotics that is 
most associated with the impact 
of fungi on medicine. 

Alexander Fleming noted 
that some of his petri dishes 
containing colonies of 
Staphylococcus aureus (a fearsome 
bacterial pathogen) had been 
contaminated with a fungus 
that seemed to prevent the 
normal growth of the bacterium. 
His genius lay in concluding 
that this property might form 

the basis of a means to fight 
infectious diseases. Fleming’s 
original fungus (Penicillium 
notatum) was not suitable for 
large scale production, but with 
the contributions of Drs. Florey, 
Chain and Heatley; and of Mary 
Hunt and her culture of Penicillium 
chrysogeum, the antibiotic era 
was born; and countless lives 
have since been saved. Another 
Penicillium species, P. patulum 
is used in a similar manner to 
manufacture the antifungal agent 
Griseofulvin: a fungus secreting a 
substance that kills fungi. 

And so to an answer to the 
question posed in the title: fungi 
avoid rotting themselves by 
secreting all manner of chemicals 
into the surrounding medium; 
chemicals that allow them to 
grow and thrive. Chemicals 
that inhibit the competition 
for resources by killing it off. 
Chemicals that may even control 
the behaviour of other species. 
Chemicals of incalculable benefit 
to mankind. n
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