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The more astute of you will 
probably have noticed that 

this is the 5th edition this year 
in our “quarterly series” of the 
magazine. The reason can be 
summed up in two, three letter 
words; the iba – possibly the 
world’s biggest show for the 
industry. Already becoming a 
distant memory, this triennial 
event pretty much sucked Europe 
dry of bakers, manufacturers 
and food experts et al over seven 
days in September and nigh on 
swamped the city of Munich with 
visitors and exhibitors.

Eight halls, 1,300 exhibitors and 
over 77,000 visitors, the event 
was deemed an unprecedented 
success and as a media partner, 
Baking Europe ran a special 
additional issue of the magazine.

With Christmas almost upon 
us once again (and it’s still only 
November as I write!) and the 
words of the comedian Tom 
Lehrer’s “A Christmas Carol” song 
echoing in my mind with the 
words of the first verse containing 
“…oh! brother here we go again”, for 
those who celebrate the occasion, 
our thoughts mostly turn to gifts 
and food and the seemingly 
endless sweet treats and cakes 

that beckon over the next few 
weeks.  However, with sugar 
rapidly becoming enemy number 
one against a backdrop of rising 
obesity, threats of legislation 
and a “sugar tax”, could this 
potentially be very damaging or 
even ruinous to bakeries as well 
as our teeth and good health?

Baking Europe has been 
collaborating with some of 
Europe’s top researchers and 
universities to address some of 
these issues including sugar, salt 
and fat replacements and their 
effect on manufacturing, flavour, 
functionality and shelf life; with 
some interesting results – but at 
what cost?   

Also in this issue, senior 
researchers at the University of 
Copenhagen explain how sensory 
evaluation of bread flavour can 
be enhanced by correct grain 
selection whilst, Professor 
Alexandrina Sirbu at Constantin 
Brancoveanu University in 
Romania looks at some new 
research on additives being used 
as functional ingredients.

Elsewhere, we publish a 
fascinating article on a radical 
new design for a blower 

compressor, another on edible 
packaging and a heart-warming 
case study on a UK bakery’s 
successful venture into gluten 
and allergen-free produce all 
topped off with a slice of research 
on specially tailored chocolate 
flavours (from University 
Leuven in Belgium – the capital 
of chocolate manufacture?), a 
veritable feast awaits!

And finally what celebration 
at this time of year would be 
complete without a Christmas 
cracker! That “old chestnut” of the 
VAT on cake/biscuit argument has 
raised its ugly head yet gain so 
Mike Edmund our editor takes an 
informative but sideways look at 
the subject.

So lick your lips, prepare those 
taste buds and dive in. But careful 
now; too much sugar and all 
that…

Happy reading and a happy 
Christmas from all at Baking 
Europe to all of you who celebrate 
the occasion

Graham Pendred 
Publisher

Welcome
to the December 2015 issue of Baking Europe!
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6 INNOVATION PROFILE

Baking companies are essentially complex “organisms”.  
Decades of expertise, baking and process skills, energy efficiency 
know-how and a pioneering approach are the ingredients that 
have contributed to the success of MIWE smart engineering.  
These are the standards that define the innovation leader’s 
mission to implement and provide consultation on new and 
optimised systems. Our aim is to work together with you, our 
customer to install the best, most affordable and most efficient 
solution for your business that also allow you to keep your  
options open for the future.  

MIWE has been offering this 
kind of holistic support 

for many years: comprehensive 
development of bakehouse and 

production concepts based on 
knowledge and analysis of your 
overall requirements and current 
situation. MIWE’s experts will 
accompany you from the initial 
target analysis and system 

concept development, through 
design and implementation 
planning to manufacturing, 
assembly, commissioning and 
the corresponding service and 
maintenance concepts, right 
through to the manufacturing 
phase.

The tool we use for this is MIWE 
smart engineering. The ambitious 
goals we aim to reach in this 
way are also your goals: high 
productivity, consistently high 
product quality, high system 
availability and flexibility in 
terms of future use.  Most of 
all, we aim to minimise overall 
operating costs over the full life 
cycle of your system (Total Cost of 
Ownership). 

Other engineering service 
providers probably make similar 
promises, but what makes 
MIWE‘s approach  different? 
What makes MIWE engineering 
“smart” and what makes MIWE 
the preferred partner? 

We are able to offer our 
consultation approach thanks 
to our profound expertise in all 
areas of process engineering 
and our vast array of technical 
options, drawing in particular 
from the wealth of our experience 
that we have gained over the 
years through the planning, 
development and implementation 
of countless, highly diverse 
production facilities around 
the world. Engineering at MIWE 

Looking at the bigger picture 
for a complex bakery plant
MIWE smart engineering combines baking expertise with 
experience and process expertise

MIWE smart engineering circle

BAKINGEUROPE December 2015 
www.bakingeurope.eu
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open, variable bakehouse and 
production concepts, which allow 
you to react to highly flexible, 
changing trends, new customer 
groups, changing quality 
standards, as well as successful 
growth, without  having to 
restructure some or the entire 
production system.  

So why not call or email our 
engineers today for an informal, 
non pressurised discussion to 
establish your future desires or 
plans however vague they may be.  
We will be happy to advise you, 
make a visit to your presmises if 
necessary. You will be very glad 
we did! n

always means engineering 
services of the highest calibre 
with a well-founded process 
expertise.

For you our customer, the fact 
that we have mastered all the 
temperature-control stages of the 
bakery process, from proving and 
baking to cooling and freezing 
and that we are highly familiar 
with other areas, such as raw 
materials and recipes through 
to delivery,  logistics and in-
store baking, is very much to 
your advantage. Such a process 
minimises interface risks (or last-
minute surprises) from the outset.

So how does our unique and well 
proven system work?

The MIWE smart engineering 
process can be broken down 
into what we call “seven steps to 
success”

1. Target analysis:- Products & 
processes

2. Concept development
3. Design and planning
4. Planning of implementation 
5. Manufacturing & assembly
6. Commissioning
7. Use (Manufacturing) phase
8. Service and care for the 

lifetime of your products 

As a MIWE customer, you can 
always rely on our concepts 
complying with the latest rules 
and regulations (such as the 
fluorinated greenhouse gas 
regulations) and the latest 
subsidy conditions.

ENERGY EFFICIENCY
Since the bakery business is 
renowned as one of the most 
energy hungry in the world, 
MIWE is very much aware of the 
need to reduce energy usage to 

a minimum. Indeed, MIWE was 
one of the first manufacturers 
of bakery processing plants to 
recognise the importance of 
energy efficiency and energy 
recovery, firstly,  producing 
systems with optimum efficiency, 
under the MIWE energy label 
(such as the MIWE roll-in e+; 
probably the most economical 
rack oven in the world) and 
secondly, market system 
components and combined 
systems, like the  MIWE eco:nova. 
This system recovers as much of 
the waste heat as possible that is 
produced by baking processes and 
diverts this reovered energy into 
the bakehouse using intelligent 
an software system.

Finally, MIWE smart engineering 
also takes the dynamic nature 
of the world of baking into 
consideration. Nobody can 
reliably predict how their own 
range, production methods, or 
business will develop in ten or 
fifteen years hence. We realised 
long ago that future prospects 
such as these make flexibility 
and the ability of our systems a 
welcome and, indeed, essential 
requirement for all installations. 

Rather than installing inflexible, 
monolithic units, we recommend 

MIWE smart engineering
Smart systems for complex solutions 

You can find further information at 
www.miwe.com 

Contact details:
MIWE Michael Wenz GmbH
Charlotte Steinheuer
Michael-Wenz-Straße 2 – 10
97450 Arnstein, Germany
Tel.: +49 (0)9363 – 688108
E-mail: c.steinheuer@miwe.de 

FIND OUT MORE 
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Cutting Edge
New compressor design

Compressed air management is 
the next ‘big win’ for bakeries to 
reduce cost and energy usage.
A clean-sheet approach to air 
compression has resulted in a 
revolutionary new compressor 
design, which delivers air at 
1 barg and offers a triple win 
to end-users; oil free, energy 
efficient and reliable air 
compression. 

Background
Compressed air has become 
an essential utility in most 
manufacturing plants across 
the world alongside water and 
electricity. Businesses have made 
great strides in reducing water 
usage, waste and pollution, 
delivering huge benefits to their 
operations as well as to wider 
society. Compressed air usage 
is the next big ‘win’ for bakeries  
in terms of keeping costs down 
and positively impacting profits, 
whilst at the same time helping 
to meet social responsibility 
targets. Traditional methods of 
air compression have come with 
trade-offs, increased energy 
efficiency being possible at the 
expense of reliability for example, 
but new technology will offer 
plant managers far more.

Air pumps are used widely in 
modern bakeries including 
vacuum pumps and blowers 
for pneumatic conveying, 
vacuum pumps for specialised 
dust and crumb removal 
and conveyor cleaning. In 
particular, industrial bakeries 
use low pressure compressed 
air, delivered by ‘blowers’, for 
pneumatic conveying of flours 
and other powdered ingredients. 
In this article we will provide 
an overview of the main blower 
technologies currently available, 
recent enhancements and the 

state-of-the-art technology.

Technology Overview
Air compressors (including 
the lower pressure ‘blowers’) 
consume 10% of the industrial 
energy used in Europe 
(Compressed Air System Audits 
and Benchmarking Results from 
the German Compressed Air 
Campaign “Druckluft effizient”). 
Given the high cost of electricity 
and the associated CO2 emissions, 
companies are seeking the “triple 
win”; an oil free, energy efficient 
and reliable air compressor/
blower to minimise maintenance 
and energy costs and to reduce 
their CO2 emissions.

Today’s blowers are still based on 
designs dating back to 1935 and 
earlier. They can be expensive 
to manufacture and to maintain 
and energy consumption 
remains a key challenge. Recent 
improvements have been made 
such as the incorporation of 
higher efficiency electric motors 
and controllers (e.g. variable 
speed drives to match site 
demand patterns), but the “triple 
win” has been elusive. 

Oil free air blower designs 
are particularly important 
for bakeries to avoid the 
contamination of ingredients. 
Lobe and Centrifugal blowers 
are inherently oil free by design, 

Applications of the

revolutionary Blade  Compressor®  
in the Bakery Industry 

By Rick Stasyshan, President RWS Marketing LLC, industry expert consulting on air compressors in 
the US and Europe

8

Internal workings of the Blade 
Compressor with inventor  

Steve Lindsey, CEO of Lontra
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By Rick Stasyshan, President RWS Marketing LLC, industry expert consulting on air compressors in 
the US and Europe

but screw blowers have been 
more recently developed with 
an oil free option. Filters may 
be installed after the blower to 
ensure that no contaminants 
enter the production line and 
these enable plant managers 
to control the conveying 
environment.

Recent Developments
There is an increased awareness 
by plant managers of how air 
usage can be better managed 
by matching the supply side 
(delivered from the blower/
compressor room) with the 

demand side (the production 
air requirement). Energy and 
cost-saving benefits result 
from operating the blowers 
to the minimum pressure 
level required.  Pressure flow 
controllers, improved and 
sophisticated control systems 
and use of air storage all 
contribute to energy savings 
when properly applied. 

Pneumatic conveying is a 
widely used process. Conveying 
systems utilise air at low 
pressure delivered by blowers 
since air is an effective method 

of transporting bulk powder 
products around manufacturing 
plants.  For industrial bakeries, 
blowers are essential; 
pneumatically conveying large 
volumes of flours and other 
powdered ingredients to mixing 
points. Depending on production 
batch sizes, a pneumatic 
conveying line may transport up 
to 8 tonnes of material per hour, 
making minimum operational 
downtime and low energy use 
very important. 

Over a 10 year product life cycle, 
energy costs can account for 70-

Table 1 Comparison of Blower Technologies

Blower Type Typical uses Description Main advantages

Lobe Widely used, traditional 
blower technology. Often 
seen in wastewater aeration 
and manufacturing plants.

Traditional, oil free, 
positive displacement air 
compression.

Well understood.

Oil free. 

Typically used for pressures 
less than 1 bar.

Screw More typically used in higher 
pressure applications, fairly 
recent development in lower 
pressure.

Oil lubricated or oil free, 
positive displacement 
blowers.

More efficient than lobe.

Oil free available. 

Centrifugal Used where consistently high 
air flow rates are required 
with little turndown.

Oil free, pressure increase 
through transfer of kinetic 
energy.

Efficient and reliable only at 
higher air flows and where 
there isn’t too much flow or 
pressure variation.
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80% of the total life cycle costs of 
a blower.  So financial pressures, 
conscious green-thinking and 
recent regulation such as Article 
8(4) of the EU Energy Efficiency 

Directive (which requires all EU 
countries to use energy more 
efficiently at all stages of the 
energy chain from its production 
to its final consumption) are all 

raising the profile of industrial 
blower energy use. This has 
encouraged many large air users 
to measure their air  
consumption and look for ways 

Table 2 Simple whole life cost analysis

Whole life cost of blower
Supplier A Supplier B

Cost of blower

Life of blower - years

Running Costs

Power
Units per hour KW KW

Cost per hour

Cost per unit

Number of hours run per year

Annual power cost

Triad periods
Assumed No. of events

Units per event

Cost per unit

Cost per triad

Annual triad cost

Maintenance
No. of maintenance events per year

Labour cost per event

Oil & air filters

201 oil

Total cost per event

Total annual maintenance cost

Total annual running cost
Total cost over blower life

Add capital cost

Total through life cost

Total life cost per year
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to improve its management and 
minimise use. 

Air users are upgrading to lower 
pressure compressors (blowers) 
where they better match 
operations and are preferring to 
install smaller machines placed 
closer to the point of use to 
reduce the potential for delivery 
line leakage. In addition, cost-
savvy purchasers are evaluating 
options based on whole life costs 
rather than on capital alone; a 
simple calculation can be done 
using a basic spreadsheet such as 
the one shown in Table 2.

State of the Art Technology 
Developments
The first clean-sheet compressor/
blower design in over half 
a century has come from a 
British manufacturer. Its unique 
geometry is best imagined as 
a piston and cylinder, but with 
the piston wrapped into a torus 
or doughnut shaped ring. The 
design is simple and there are no 
advanced materials or complex 
parts to manufacture. 

Internal photograph of blade 
compressor
The benefits of this innovation 
have already been proven in 
the wastewater industry where 
blowers work around the clock 
to aerate wastewater. One of 
the first companies to trial the 
blower was the UK’s Severn Trent 
Water which has been using it 
since 2012. Here, the technology 
delivered energy savings of 21% 
with a potential 3% reduction in 
annual energy costs for the entire 
business. 

Extending the trial demonstrated 
an improvement in blower 

reliability, as well as a reduction 
in the need for maintenance. 
As with many industries the 
reduced downtime and increased 
reliability is as engaging as the 
energy saving. Following the 
demonstration the company 
signed a global licencee agreement 
for the Municipal and Regulated 
Wastewater market which is 
already shipping these water 
aeration blowers across Europe.

As energy demands escalate 
across all aspects of our global 
society, energy costs rise and 
businesses face increased 
competition, fast-adopted 
technology breakthroughs such as 

this new form of blower have the 
potential to provide the bakery 
industry with a “triple win” 
operations’ opportunity, a blower 
which is oil free, energy efficient 
and reliable. n

Contact details:
LontraTel: +44 (0)1926 811102
Napton, Warwickshire UK
www.lontra.co.uk
info@lontra.co.uk

FIND OUT MORE 

Internal photograph of blade compressor
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It is generally recognized 
that the Chorleywood bread-

making process developed back 
in the 1960s led the way to how 
bread is baked today. But with 
no major advancements since 
that time, there can be serious 
delays if something goes wrong 
in a bakery. Currently it may 
be possible to design a toolkit 
to solve temporarily any issues 
while a permanent fix is being 
developed. But this method is, by 
its very nature, time consuming 
and expensive. 

The baking industry needed a 
breakthrough in making the 
whole process more streamlined 
and efficient and Ingredient 
Batching Systems has done 
precisely that.  Ingredient 

Batching Systems has developed 
an advanced new system that 
effectively revolutionises the way 
that a bakery can operate. But 
not just that; Ingredient Batching 
Systems has solved the age old 
problem of how to build total 
consistency into the way that a 
baker will produce bread. And the 
pod system that we will describe 
during the course of this article 
will allow the baker to produce 
the same high quality every time.

The baking process is hundreds of 
years old but it’s really only over 
the last one hundred years that 
commercial bakers have been 
able to get close to controlling 
the way that the end product is 
achieved. For every bakery there 
is that window of tolerance – plus 
or minus a percentage of that 
perfect loaf of bread. Every baker 
strives to stay within this window 
because failure to do so will 
inevitably lead to a batch that has 
to be destroyed – wasted time and 
lost revenue. 

The base ingredients that go in to 
making bread are flour, yeast, salt 
and water. Modern day breads are 
created to fit our life styles and 
more varied tastes and so our loaf 
of bread needs to be able to stay 
fresh for longer and be nice and 
soft, even up to a week after being 
baked and as we have just said, 
tastes vary so there is potentially 
a whole range of additional 
ingredients which a baker can 
add such as seed and nuts which 
will have an impact on the 
taste of the bread, the texture 
and the length of time that it is 
reasonable to expect that loaf to 
remain edible. 

To achieve this, modifier blends 
are included in the base mix. 
These modifier blends can 
include a whole range of powder 
additions – mould inhibitors, 
crumb softeners, dough relaxers, 
seed inclusions, emulsifiers and 
shelf life extenders. 

Ingredient Batching Systems 
is now able to help the bakery 
with the science and creation of 
these of modifier blends to enable 
a perfect product every time. 
Currently the modifier blends 
are made up of pre-blended 
combinations of these powders. 
But it is often the inconsistency of 
the flour quality that requires the 
modifier blends to be changed in 
order to achieve a reliable bread 
product. The quality of the four is 
affected by the climate during the 
farming period such as too much 
sun, too much rain, flash frosts 
etc., and so flour is a constantly 
changing item and potential 
problem that the baker needs to 
cope with. 

Without the intelligent mixing 
and balancing of all these 
ingredients bakeries will face 
issues with the dough which 
can include the bread failing to 
rise sufficiently, a poor crumb 
structure which can either be 
too loose or too tight, dough 
instability, problems relating to 
variations in flour quality and 
bread blistering.

To help avoid these issues and 
have a consistent quality, accurate 
dosing will lead to a better end 
product. But you know all this. 

Ingredient Batching Systems 

Ingredient Batching Systems 
Smart Powder Addition System

The new MIWE roll-in e+ oven
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a series of modular pods, every 
installation is unique and caters 
purely for the requirement of that 
particular client.   

With the Smart Powder Addition 
System installed, recipe 
modification is easy and accurate; 
changes to the recipe can be 
made in minutes as opposed to 
days and there are major health 
and safety benefits. Because of 
modularisation, delivery from 
our factory to the bakery is 
significantly reduced as many of 
the components are in a ready 
to assemble state and with 
modularisation there are major 
cost savings. n

has developed the Smart Powder 
Addition System. This blends the 
individual modifier powders on 
site, in the client’s bakery and 
the end result is that it achieves 
consistency of bread production. 
The system enables modified 
blending in real time when flour 
quality issues occur. Where it 
used to take several weeks to 
achieve a revised modifier blend, 
this modified blend can now be 
achieved in minutes by, as we 
have just stated,  blending on the 
client’s site using the Ingredient 
Batching Systems ‘Smart’ Powder 
Addition System.

So, what actually is the Smart 
Powder Addition System?

The Smart Powder Addition 
System is an arrangement of 
distribution pods which are 
modular and linked via a central 
control panel to a mixing vessel. 
During the design stage, the 
decision to go with a modular 
system was the main criterion – 
modularisation brings enormous 
cost savings over a bespoke 
system. Furthermore, being 
modular the system brings 

with it a range of significant 
physical, health and safety and 
cost benefits. One of the major 
elements is that with the Smart 
Powder Addition System installed 
there is no need for hand dosing 
of functional ingredients as the 
delivery is automatic from an 
FIBC or sack-tip station. This 
alone will eliminate many of the 
consistency problems. But also 
air-borne dust, which is a genuine 
health and safety issue in many 
bakeries, is practically eliminated.

Without a control system, 
the distribution pods would 
be fairly useless. Ingredient 
Batching Systems has designed 
bespoke software that allows the 
bakery production managers, in 
conjunction with the Ingredient 
Batching Systems development 
team, to adjust the quantity and 
the delivery of the ingredients 
either on site or remotely and in 
real time. The system can adjust 
quantities incredibly accurately 
– which is what we mean when 
we state that hand dosing is a 
thing of the past. But better still, 
even though the Smart Powder 
Addition System is based around 

Tim Stewardson 
Ingredient Batching Systems
+44 (0) 20 8571 3988 
tim@ingredientbatchingsystems.com
www.ingredientbatchingsystems.com

FIND OUT MORE 
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Ingredient Batching Systems has developed 
an advanced new system that effectively 
revolutionises the way that a bakery can operate.
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With the new Octopus 
release agent spraying 

system, DÜBÖR® reaches a new 
level of a hygienic and intelligent 
machine generation.

As a member of the European 
Hygienic Engineering and 
Design Group (EHEDG), DÜBÖR® 
has developed a totally new 
machine, the Octopus System, 
that represents the pinnacle 
of hygienic design in food 
engineering. Complying with 
the rules and guidelines of 
the international workgroups, 
the Octopus looks different to 
anything that has been in the 
market previously. 

Even the well-known classic 
DÜBÖR® nozzles get a new 
hygienic shape and  innovative 
internal technology. 

The Ethernet based control 
unit is the foundation of what 
is known  “Industrie 4.0”. All 
sensors and material regulators 
are linked to the control unit 
and give permanent data. Fixed 
values compared in real time with 
measured figures and give direct 
feedback on the quality of spraying 
and amount of material required.

The Ocotpus is directly linked 
to the internet and is protected 
by highest level of industrial 
security. “Big Data“ is, therefore, 
not only available on the machine 
but also on personal devices. 
Consequently, the customer 
can work out every value he is 
interested in and can improve the 
quality of production by himself 
without being near the machine. 
DÜBÖR® can also monitor the 
system remotely maintenance 
and support purposes. 

Condition monitoring and status 
of the Octopus is available online 
which includes the facility to 
allow control of the machine 
on any of the customer service 
teams’ mobile devices or 
alternatively on the main control 
unit of the entire production line 
itself.

The control unit is very easy to 
access and intuitive to use with 
an interface that reminds you 
of your tablet computer making 
it much easier to set up the 
machine.     

The Octopus system is modular 
and due to the fact that all 
nozzles can be switched 
separately, with an optional 
second arm, the machine covers 
all types of baking moulds in 
one’s imagination. The standard 
machine is delivered with one 
arm, but it can be upgraded to 
a two arm system anytime at 
customer’s premises.

The modular design of the 
DÜBÖR® Octopus enables the 
machine to grow with the 
demands of the customer and 
comes with or without a conveyer 
belt.

The DÜBÖR® Group, run by Swiss 
owner-manager Holger Groneweg, 
comprises several companies 
in the fields of oil processing, 
confectionery glaze production 
and the construction of spraying 
equipment.

For over 50 years the DÜBÖR® 
Group has been the reliable 

For DÜBÖR® Group 2016 is the 
year of German “INDUSTRIE 4.0”

DÜBÖR Germany Production
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partner in all things regarding 
release agents, spraying methods 
and machinery. Premium 
emulsions, separating agents, 
release wax and cutting oils of 
all kinds belong to the DÜBÖR® 
product line. Our wide range 
of TRENNAKTIV products has 
guaranteed high-quality releasing 
agents for more than this half 
century period.

All products are 100% organic and 
antiallergenic indeed we provide 
RSPO products as well as HALAL 
and KOSHER certificated products. 
DÜBÖR® has been IFS certified 
since 2005.

The foundation stone for the 
group was laid in 1961, when 
entrepreneur Horst Groneweg 
established his first factory in Bad 
Salzuflen, Germany to produce 
release agents and the related 
equipment for applying them.

A large number of product and 
process innovations can be traced 
back to Horst Groneweg himself. 
Over the years, working together 
with his son Holger, he built up 
a small family business into a 
globally-aware, internationally 
active group with factories 
around the world.

As company successor, Holger 
has already taken over the day-
to-day running of several of 
these factories. Horst Groneweg, 
however, is still ever-present 
in the Group’s laboratories and 
development centres, and plays 
a significant role in the ongoing 
development work.

Whether you are looking 
for a manual or a more 
sophisticated automatic system, 

DÜBÖR® actively supports you 
throughout the planning and 
implementation stages of your 
project by designing a system 
to satisfy your individual needs 
and requirements. The network 
of experts in the companies of 
the DÜBÖR® Group guarantee, 
to answer customer queries 
concerning the production of 
release agents.

At DÜBÖR® Group we not only 
specialise in releasing agents 
or cutting oils but we also the 
specialists in the construction 
of spraying equipment. Meeting 
our customers’ performance 
requirements is central to our 
work. Our extensive product 
range is designed to match your 
expectations – whatever the 
recipe or product.

For coatings that are difficult to 
process, such as glazes, fondant 
or release agents, you can rely 
on DÜBÖR’s intricately-designed 
nozzles, with control air and 

DÜBÖR® Group
Follow DÜBÖR® or TRENNAKTIV® on
facebook to get our latest news always
first or check out our new app called
“DÜBÖR” or “DUBOR WORLD” for 
apple or android.
Please visit our homepage to find your 
local dealer.
Contact details DÜBÖR® Group 
worldwide:
DÜBÖR Backtrennmittel- und 
Apparatebau AG
Holger Nußbeck
Gehrenstrasse 4
CH – 5074 Eiken
Switzerland
Phone +41 62 865 62 40
Fax +41 62 865 62 50
sales@dueboer.com 
www.dueboer.com 

FIND OUT MORE 

spray air to give you a spray 
pattern that offers excellent 
results with no overspray at high 
operating cycles and with precise 
output quantities. n

 Octopus arm over conveyer
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Case Study
The ABO Artisan Bread Organic story 

I started a continental patisserie 
in the 1980s because I didn’t 

like the cakes (or the coffee) that 
I could buy. It was a magnet for 
locals and tourists alike and after 
seven years I put the business 
on the market but the sale went 
wrong and I lost the business! 
Not entirely put off, I settled 
down to a job for a few years 
and started planning my next 

venture – a bakery – because you 
guessed it – I didn’t like the bread 
you could buy! I imported bread 
from Germany for 2 years to set 
up a customer base of shops 
in London. Once I had enough 
customers, I started the bakery in 
Whitstable, Kent, UK

During my time in the patisserie, 
I learned a lot about nutrition 

as customers began working 
out that we actually made what 
we sold; and they came with all 
their special requests. To tears 
of delight, we made milk-free 
chocolate bunnies for children 
allergic to milk. We made wheat-
free cakes for people allergic to 
wheat and so on until I was asked 
for bread suitable for blood group 
A. That threw me, so I researched 

ABO [Artisan bread organic]:

a very personal  journey
 
By Ingrid Eissfeldt, Managing Director, (ABO) Artisan Bread Organic

16

ABO gourmet gluten free bread – without Xanthan gum
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Not entirely put off, I settled 
down to a job for a few years 
and started planning my next 

venture – a bakery – because you 
guessed it – I didn’t like the bread 
you could buy! I imported bread 
from Germany for 2 years to set 
up a customer base of shops 
in London. Once I had enough 
customers, I started the bakery in 
Whitstable, Kent, UK

During my time in the patisserie, 
I learned a lot about nutrition 

as customers began working 
out that we actually made what 
we sold; and they came with all 
their special requests. To tears 
of delight, we made milk-free 
chocolate bunnies for children 
allergic to milk. We made wheat-
free cakes for people allergic to 
wheat and so on until I was asked 
for bread suitable for blood group 
A. That threw me, so I researched 

ABO [Artisan bread organic]:

a very personal  journey
 
By Ingrid Eissfeldt, Managing Director, (ABO) Artisan Bread Organic
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ABO [Artisan bread organic]:

a very personal  journey
 
By Ingrid Eissfeldt, Managing Director, (ABO) Artisan Bread Organic

the blood group diet and became 
a total convert. Finally, there was 
an answer to why some people 
can eat something (e.g. wheat) 
that makes others sick. It is very 
fashionable now to be concerned 
about the genetic make-up of 
ancient grains – we should also 
be concerned about matching our 
human genetic make-up to the 
foods we eat. Those in the know 

will have worked out that our 
initials ‘ABO’ don’t just stand for 
Artisan Bread Organic – they also 
stand for the ABO blood group 
system – eating to your blood 
group.

When I design a new product, 
I make sure it is suitable for as 
many genotypes as possible. 
Currently we are awaiting legal 
guidelines by the EU group 
‘Food4Me’ for the marketing of 
genotyped food which is due to 
report this year.

We went 100% gluten free the 
day the new labelling laws came 
into place on the 15th December 
2014. Up to then, we had made 
rye and spelt bread in the same 
bakery and our gluten-free bread 
carried a ‘may contain gluten’ 
warning for that reason. After the 
15th this was no longer possible. 
We searched for five years for 
another organic bakery to make 
our rye and spelt bread for us 
using home-milled flour and 
proper overnight fermentation. 
This showed us that there are not 
many people that either could do 
this or who wanted to. So we had 
no choice but to abandon what 
we had built up over more than 
10 years and which accounted for 
around 50% of our production in 
order to go gluten free. The staff 
was told that this might not work 
and to be prepared for the worst.

To our amazement, the gap 

was filled overnight – with the 
biggest seller being a paleo 
perfect gluten-free Tigernut 
cookie; no flour, no chocolate, 
no added sugar and no nuts. It 
seemed to meet a huge number 
of requirements. Especially as 
it is utterly nutty, sweet, chewy 
and delicious - and then came a 
whole host of breads, from seven 
different grains and seeds – even 
legumes!

Nearly a year on, our pea bread 
is part of a research into future 
foods by the University of 
Aberdeen and we are receiving 
enquiries for specialist products 
from other businesses, such as 
flour-free cookies and brownies 
for ice cream, and gluten-free 
sourdough loaves for restaurants. 
[We respectfully remind our readers 
that the following represents the 
personal opinion of the author, 
based upon her own expertise and 
experience and upon her reaction 
to material published elsewhere – 
Editor]. These are all complicated 
products, requiring a lot of 
expertise. All are organic and 
entirely free of additives or gums, 
none of which is necessary; 
we have all been brainwashed 
to thinking that to remove the 
gluten you need glue! 

“..‘Gluten free bread uses fracking 
glue’ …‘Wood pulp and glue’ the 
hidden nasties in your gluten free 
bread ..”

World Bread Award giving
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These are the headlines of a 
recent article in the SUNDAY 
TIMES magazine on the 4th 
Oct 2015 by the investigative 
journalist Joanna Blythman. 
She also criticizes the use of 
Transglutaminase – also known 
to industry as ‘meat glue’ to glue 
these industrial breads together.

I challenge any baker to taste a 
spoonful of these additives to 
see if they are really happy to put 
them in their bread, especially 
if they can be avoided by using 
proper fermentation and good 
wholesome grains.

Despite all the enzymes and 
additives, industrial bread still 
suffers from having huge holes 
and one wonders why people 
buy it. The sad thing is people 
think that is all there is. The 
industry even suffered a recent 
product recall on a grand scale 
for unknown reasons. That is 
why we have banned all gluten 
ingredients from our premises 
and everything is tested before it 
even gets here!

We have taken our business on-
line with a new website in the 
pipeline. The educated consumer 
knows a lot about nutrition 
and we made it our mission to 
know what they want – because 
we live the lifestyle! It is in our 
blood! We can do gourmet – we 
can excite and that is what 
makes our business rewarding 
every day. Our customers give 
us glowing reviews, so we don’t 
need to pay PR people to write 
them for us.

 
‘Sandwiches are back on the 
menu’… ‘Your competitors make 
such awful stuff’..

We may be selling other bakers’ 
fully-wrapped rye bread soon 
as a perfect example of how 
smaller companies can work 
together. Sharing resources 
and offering a good range of 
products to customers allows us 
to be competitive despite very 
expensive ingredients. n

Editorial Comment
Published four times a year, Baking Europe features a range of 
respected and distinguished contributors offering original research 
and authoritative insight into the serious issues faced by the 
baking industry; for our part, we sometimes take a respectful but 
wry sideways look at what goes on within it. Our editorial stance 
is independent and neutral, but we are not so colourless that we 
will not speak out where we feel it is important to do so. Moreover, 
whether or not we share the opinion of an author, we will publish 
an opinion when we believe it has something to contribute to the 
debate about the food that we eat. 

What makes the ABO story fascinating reading is how, driven by 
strong convictions and an entrepreneurial spirit, the author Ingrid 
Eissfeldt has overcome many of the problems that can beset small 
businesses and made a success of her organic bakery. She expresses 
her own views with great candour; and while we may question the 
scientific validity of some of her opinions, we applaud her resilience, 
energy and integrity.

Buckwheat 3 grain loaf, sliced

Contact details:
Ingrid Eissfeldt 
ingrid@artisanbread.co.uk 
www.artisanbread.co.uk 
ABO Artisan Bread Organic 
Tel: +44 (0)1227 771 881

FIND OUT MORE 
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Tuning chocolate flavour 
through yeast research
Creating a variety of flavours…
 
Researchers of Leuven University and VIB in Belgium have shown that the yeasts used to ferment 
cocoa during chocolate production can modify the aroma of the resulting chocolate. “The set of new 
yeast variants that we generated makes it possible to create a whole range of boutique chocolates to 
match everyone’s favourite flavour, similar to wines, tea, and coffee” says Dr. Jan Steensels, one of 
the lead researchers involved in the project. The results were published on November 20th 2015 in 
Applied and Environmental Microbiology, a publication of the American Society for Microbiology.

Looking for robust yeast strains 
for chocolate production
Initially the researchers sought 
robust yeast strains that could 
outcompete the many invading 
yeast strains that flood the cocoa 
beans during fermentation. “After 
harvesting, the cocoa beans are 
collected in large plastic boxes, 
or even piled in large heaps on 
the soil, right on the farms where 
they are grown. The beans are 
surrounded by a gooey pulp, 
which is fermented by yeasts 
and bacteria. Any species in 
the environment can get into 
the mix, leaving little control 
over the ultimate flavour. But by 
outcompeting other microbes, 
robust yeast strains could prevent 
such infelicitous variability in 
taste.” Says Esther Meersman PhD 
student at the University, who 
carried out much of the field trials 
in a cocoa farm in Malaysia.

Different yeast strains – different 
tastes
The investigators noted 
striking differences in aroma 
among the chocolates made 
from fermentations using 
different robust yeasts. That 
was remarkable since only the 
yeast strains were different: the 
fermentations were performed 
identically, and the same recipe 
was used each time. The team set 

out to breed novel yeast hybrids 
that would combine robustness 
with strong flavour production. 

Esther Meersman: “We were 
initially surprised that the 
volatile flavour compounds are 
retained in the beans during 
drying and roasting. We think 
that the volatiles are protected 
from evaporation since they are 
dissolved in the fat fraction.”

A new era of chocolate…?
The investigators, who closely 
collaborated with the R&D team 
of Barry Callebaut, the world’s 
largest chocolate producer, 
have combined two critical 
characteristics of yeast in single 
hybrid variants: the ability to 
dominate cocoa fermentations, 
and to produce a specific flavour. 
“This means that for the first 
time, chocolate makers have a 
broad portfolio of different yeast 
strains that are all producing 
different flavours. This is similar 
to the current situation in beer 

brewing and wine making.” Adds 
prof. Kevin Verstrepen, who led 
the research.

“A completely natural process 
– refined during a hundred 
years of winemaking and beer 
brewing – now makes it possible 
to unlock the flavour and aroma 
precursors in the cocoa beans. 
A Belgian artisan product will 
now contribute to a new national 
pride. We could not make this 
story any more Belgian”, said Gino 
Vrancken, Global R&D Program 
Manager Cocoa at Barry  
Callebaut. n

Reference: Meersman E, Steensels J, Struyf N, Paulus T, Saels V, Mathawan M, 
Allegaert L, Vrancken G, Verstrepen KJ. Tuning chocolate flavor through development 
of thermotolerant Saccharomyces cerevisiae starter cultures with increased acetate 
ester production. 2015. Appl. Environ. Microbial (Abstract, Accessed 30. November 
2015). Accepted manuscript posted online 20 November 2015.  
http://aem.asm.org/content/early/2015/11/09/AEM.02556-15 
abstract?sid=df65ebc8-6e20-44d6-8de9-0244c76d52c4 doi:10.1128/AEM.02556-15

Contact details:
Prof. Kevin Verstrepen; 
kevin.verstrepen@biw.vib-kuleuven.be
Dr. Esther Meersman 
esther.meersman@biw.vib-kuleuven.be
www.kuleuven.be/verstrepen.

FIND OUT MORE 
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For several years we have been 
looking at the influence of 

food and nutritional value on 
our general health and well-
being. Whilst researchers and 
developers have been working 
on improving nutritional profiles 
of bakery products, the focus of 
the public, non-governmental 
organisations (NGOs) and 
governments was carried out 
mainly on the reduction of 
salt and sodium. In the UK the 
organisation “Action on Salt & 
Health” was very successful, 
partly due to large governmental 
support. The attention now, 
however, is shifting more to the 
reduction of sugar, due partly to 
new WHO guidelines and partly 
to retail pressure. This journey 
started about 30 years’ ago when 
saturated fats had to be banned 
from foods during which they 
were replaced with mono and 
poly-unsaturated fatty acids 
and with an increase in the 
proportions of other ingredients 
(especially sugar).  

When aiming to lower sugar 
intake, by far the quickest 
results will, needless to say, be 
obtained simply by eating less! 
Unfortunately, this requires a 
radical change of consumer 
behaviour, which can be quite 
challenging for an individual, 
however, for the industry to 
ignore this would effectively 
amount to corporate suicide. 
A descendent organisation of 
“Action on Salt & Health” is the 
voluntary “Action on Sugar” 
organisation which is attempting 
to reveal ‘hidden’ sugars and 
eliminate free sugars from 
formulations as much as possible. 

On a general internet search one 
can find a list of 50 synonyms for 
the word “sugar”, 321 alternatives, 
of which, give unfavourable 
publicity to them and their 
reformulation alternativesi.

In baking and particularly in sweet 
and fat based bakery products, 
sugar is an essential part of the 
formulation and is often used in 
large quantities, the amounts of 
which depending very heavily 
on the product formulation, the 
target shelf life and consumer 
preferences. The latter are 
perhaps the easiest to overcome 
by employing small incremental 
steps in reduction leading to 
‘dehabituation’ in the same way 
as is carried out with many salt 
reduction strategies. Generally 
speaking, consumer perception of 
reformulated products is not very 
positive, thus care must be taken 
in the reformulation process. In 
an edition of the “Journal of food 
quality and preference” it was 
stated that one can easily reduce 
the proportion of fat by up to 
50% without impacting overall 
product acceptability, whereas 
the reduction of sugar can be 
only be taken to a maximum of 
15% without consumers noticing 
product change.ii

From the perspective of product 
formulation and target shelf 
life, the reformulation of bakery 
products has already had a major 
impact on sugar reduction of 
5% as opposed to an anticipated 
increase.

The first hurdles that are 
encountered during reformulation 
are problems with structure, pH 

Considerations for     making acceptable bakery 

 products  while reformulating 

20

and water activity. The majority 
of alternatives to sugar are 
labelled with E-numbers and thus 
not seen by consumers as “clean 
label”. This might create new 
obstacles in products that were 
fully clean label before.

Sugar Replacements
Reformulation can be done in 
various ways depending on 
the functionality, the amount 
of reduction needed and the 
selection of ingredients. When 
rheology is important, such as in 
biscuits and cookies, or aeration 
properties like in (foam) cake, 
some ingredients are excluded 
from the formulation. Erythritol 
for example can work very 
well in cakes, etc., but in rotary 
moulded biscuits it produces 
discolouration such as (specks) 
both inside and on the surface 
of the product. Oligofructose, 
isomalt, malitol and polydextrose 
however, work better in these 
systems but do sometimes 
demand a fraction more water. 
This limits the amount of 
achievable reduction in other 
systems (e.g. product types) single 
solutions can give negative side-
effects, in general this lies around 
the 20-30% reduction of sugar. 

Side-effects can lead to “off-
notes”, longer baking and even 
more often (especially in the 
higher multiple reduction of 
sugar and fat) products will never 
be ‘done’ maintain an uncooked 
and uneven bake.
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Considerations for     making acceptable bakery 

 products  while reformulating 

Cleaner label options include 
carbohydrates that occur 
naturally and are often isolated 
or refined to reduce the simpler 
carbohydrates. Examples include 
maltodextrins but also products 
high in resistant starchiii, brans 
and fibre. Selecting them, 
therefore, on a solubility and 
viscosity basis is preferable in 
order to use them in the right 
type of application.iv

The more complex carbohydrates 
often make it necessary to make 
adaptations to the formulation  
for solubility or viscosity 
purposes and are often achieved 
by adapting the fluids themselves. 
Ingredients reported to have 
less influence on these typical 
sugar properties are those with 
a similar behaviour to sugar, 
however, some occur in nature 
and are labelled with E-numbers 
due to a recommendation 
for their intake, like sorbitol 
(E420; plums), erythritol (E968; 
watermelon). As a result, 
warnings occasionally need to be 

placed together with the product 
declaration on-pack.

The use of polyols, starches 
and fibres creates a void in 
the perception of sweetness 

and colour: a lack of Maillard 
reaction, resulting in pale and 
less sweet products.v Another 
perspective, especially for 
cakes and cream fillings, is 
the effect on water activity by 

Table 1: Polyols
Polyols Relative 

sweetness
Effect 

on ERH
Bakestability Decompsosition 

temperature
Caloric 
value

Laxative 
effect

Other effects Tooth 
decay

Glycerol 60 4 Yes 290 4 No slightly cooling No
Erythritol 70 2.8 Yes 330 0.2 Considered no cooling effect No
Sorbitol 60 2 Yes 295 2.6 Yes cooling effect No
Lactitol 40 1 Yes 2.4 Yes cooling effect No
Xylitol 100 2.2 Yes 216 2.4 Yes cooling effect No
Maltitol 75 1 Yes 2.1 Yes slightly cooling No
Mannitol 60 1.9 Yes 295 1.6 Yes cooling effect No
isomalt 55 1 Yes 2 Yes slightly cooling No

Figure 1: Underdone Cake
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the replacements, therefore, 
other types of sugar should be 
considered as replacements 
for normal sucrose in order to 

design a reformulated product 
which is more or less identical 
to that produced with standard 
ingredients. 

According to public opinion, 
sugars, and in particular fructose, 
are considered fattening. Science 
and opinions contradict thisvi, 
considering that it takes more 
energy for the body to convert 
fructose into glucose and/or fatty 
acids for the energy metabolism 
than glucose (dextrose). The 
usage of fibre in biscuits in 
particular can influence, its size, 
shape and bite. By choosing the 
right combination of soluble 
and insoluble fibres a texture 
and shape close to the desired 
reference can be obtained. 

Current EU guidance on the 
usage of  sweeteners with a 
higher sweetening intensity  in 
bakery products is quite unclear.  
High intensity Sweeteners 
(HIS) can play a vital role if 
the perception of sweetness 
needs to be maintained. HIS 
often have negative influences 
such as bitterness, umami or 
metallic tastes, whereas certain 
maltodextrins and cyclodextrinsvii 
can be used to mask those 
unwanted effects.

Table 3: Starch and Fibre
Starch or Fibre Relative 

sweeetness
Effect  

on ERH
Caloric 
value

Maltodextrine 0 0.8 4
Inulin (native) powder 10 2 2
Oligofructose powder 30 2 2
Wheat & Maize dextrins 0 2 2
Oat/barley β-glucans 0 2 3
Insoluble fibers 0 2 2
Psyllium husk 0 2 2

Table 4: HIS
Sweetener Relative 

Sweetness
Bakestability Aftertaste(s) Side effect Allowed in Baking Caloric 

Value
Acesulfame-K 20000 No only wafers for icecream 

with no sugar, specific 
nutrional pastry

0

Aspartame 19000 No Phenylalanine specific nutritional pastry 4
Cyclamate 4500 Yes Lingering starts slow specific nutritional pastry 0
Saccharin 35000 No bitter, 

metallic
specific nutritional pastry 0

Sucralose 60000 Yes only wafers for icecream 
with no sugar, specific 
nutrional pastry

0

Stevia (Rebauside A) 20000 Yes liquorice NO 0
Mograsdes/ Monk Fruit 30000 Yes NO 0
Neotame 200000 No liquorice only wafers for icecream 

with no sugar, specific 
nutrional pastry

4

(EG) nr. 1333/2008 

Table 2: Sugars
Sugar Relative 

sweeetness
Effect 

on ERH
Decompsosition/ 

melting 
temperature

Caloric 
value

Sucrose 100 1 186 4
Glucose 70 1.4 150 4
Fructose 160 1.3 103 4
Lactose 20 1 203 4
Galactose 35 1.4 167 4
Maltose (monohydrate) 45 1 103 4
Maltose (anhydrous) 45 1 165 4
Trehalose (anhydrous) 50 1 203 4
Trehalose dihydrate) 50 1.1 97 4
Isomaltulose 50 1 4
Tagatose 92 1.5 551 1.6
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the replacements, therefore, 
other types of sugar should be 
considered as replacements 
for normal sucrose in order to 

design a reformulated product 
which is more or less identical 
to that produced with standard 
ingredients. 

According to public opinion, 
sugars, and in particular fructose, 
are considered fattening. Science 
and opinions contradict thisvi, 
considering that it takes more 
energy for the body to convert 
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acids for the energy metabolism 
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particular can influence, its size, 
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Table 3: Starch and Fibre
Starch or Fibre Relative 

sweeetness
Effect  

on ERH
Caloric 
value
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Psyllium husk 0 2 2

Table 4: HIS
Sweetener Relative 

Sweetness
Bakestability Aftertaste(s) Side effect Allowed in Baking Caloric 

Value
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with no sugar, specific 
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0

Aspartame 19000 No Phenylalanine specific nutritional pastry 4
Cyclamate 4500 Yes Lingering starts slow specific nutritional pastry 0
Saccharin 35000 No bitter, 

metallic
specific nutritional pastry 0

Sucralose 60000 Yes only wafers for icecream 
with no sugar, specific 
nutrional pastry

0

Stevia (Rebauside A) 20000 Yes liquorice NO 0
Mograsdes/ Monk Fruit 30000 Yes NO 0
Neotame 200000 No liquorice only wafers for icecream 

with no sugar, specific 
nutrional pastry

4

(EG) nr. 1333/2008 
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Generally speaking all (bulk) 
alternatives are between 4 and 
10 times more expensive to 
normal sugar. Keeping reductions 
down to a reasonable level 
may, therefore, make common 
business sense if they are 
kept to between 10% and 15%, 
however, with relabelling being 
the most costly part of the 
exercise, according to Action 
on Sugar, it is crucial to strike a 
balance between overall product 

cost and profitability. Higher 
reductions where in particular 
the nutritional profile needs to 
improved further (in general less 
fat and/or sodium), will inevitably 
mean higher costs.

Choosing the right combination 
of ingredients depends on your 
chosen parameters such as the 
target levels of sweetness and 
aftertaste, change of structure, 
shelf life, flavour release, 

calories/energy contributors 
and the additional costs that 
have been allowed for. In most 
cases reducing sugar leads to 
an equal or higher calorific 
value of the product since the 
energy contribution remains the 
same where it emanates from 
carbohydrates, sugar and starches 
or higher if sugar is exchanged for 
polyols and fibres, however, the 
proportion of energy contribution 
of fats increases. 

Figure 2: 50% reduction of Fat and sugar in Oreo-lookalike biscuit. 

Lefthand column 
The basic formulation was used 
comprising a combination of 
Inulin powder, emulsifier, cocoa 
powder, burnt sugar, oligofructose, 
polydextrose, maltitol, starch, extra 
leavening and sodium chloride (salt).

Middle column
Polydextrose was replaced for 
erythritol

Righthand column
Inulin was exchanged for a 
combination of oil, water and 
methylcellulose.
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Due to the relatively low moisture 
content in biscuits, it is quite 
difficult to reformulate them 
properly. When reformulating 
a chocolate based cookie, for 
example, such as the Oreo, the 
Maillard reaction is of much less 
importance since colouration 
is obtained through the use of 
ingredients such as cocoa powder 
and/or chocolate mass. Trials need 
to be carried out on the use of 
powder based sugar alternatives 
and how they dissolve in the 
biscuit. Using erythtritol for 
example, is not particularly 
effective since it leaves artifacts 
in the product (specks) and 
oligofructose (or short-chained 
inulin) leaves small visible fibres 
(thus needing more water) with 
regards to polydextrose and 
maltitol (figure 2)

Examples of these effects 
are shown in figure 2, where 
reformulation resulted in 
reductions of up to 50% fat and 
sugar. 

By maintaining the rest of the 
ingredients in balance as in the 
formulation, figure 2 shows that 
choosing the right combination of 
ingredients is vital.

Cream Fillings
Equally important in this type of 
biscuit is the cream filling, which 
contains very little  moisture 
rendering it very difficult to 
dissolve the alternatives. Making 

the use of certain soluble fibres 
is more difficult, unless the 
“grittiness” of such fibres is a 
characteristic that is sought. 
The use of ingredients such as 
glycerol can aid solubility as can 
sometimes contain ethanol (as a 
‘flavour’ carrier) or oil.

When combining sugar reduction 
with fat reduction, there is often 
a reduction in the stability of 
the cream due to the loss of 
air entrapment, however, this 
can be mitigated partly by the 
introduction of emulsifiers. Where 
a higher reduction of fat and/or 
sugar is required, a stronger film 
formation ingredient needs to 
be used, such as certain HPMCs 
(hydroxypropylmethylcellulose 
gum) which can aid in stabilising 
foamsviii if the correct selection 
is made. These types of creams 
will, however, not reach very low 
specific weights as with normal 
creams that are whisked in a 
mixer or a continuous aerator.

It is certain that for the 
production of more freshly made 
and retailed products such as 
tarts and celebration cakes, 
that it can be beneficial to use 
some water in the reformulated 
creams. Due to the differential 
in water activity (ERH) between 
the cake, the cream layer(s) and 
the hydrophilic characteristics 
of certain ingredients used in 
the cream, a large water vapour 
transmission may occur during 

the first days after manufacturing. 
This will lead to soggy cream and 
dry cakeix.

Concluding remarks
Whilst unethical, of course, the 
simplest way to entice consumers 
into reducing their fat/sugar 
intake is by reducing portion 
sizes, however, they might end 
up eating two portions instead 
of one! If this is not the objective 
of your reformulation team but 
actually to reduce intakes per 100 
gram, this article should provide 
a generic overview on things 
to consider in order to make 
products better accepted by the 
general public.

The task of reformulating bakery 
products becomes more difficult 
when levels of replacement 
increase. Since every process and 
its product profile is different, 
there are some generic solutions 
that include 20-30% replacement 
ingredients. The higher the 
proportion of replacements 
and multiple replacements 
(e.g. fat, sugar and/ or sodium) 
the more tailored the solution, 
formulations and processes needs 
to be. n
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The secret of high quality 
pastry originates in the 

laminating process; a process that 
Rademaker masters perfectly. 
Rademaker uses its experience in 
sheeting technology to develop 
innovative, stress-free dough 
sheeting and handling processes, 
capable of handling a broad range 
of dough, butter and fat types. 
Capacities range from 250 – 10,000 
kg/hour, consistently produced 
hour after hour, day after day and 
year after year.

Rademaker Sigma® Laminators 
are well known for the unmatched 
quality of your laminated dough 
products. Being the first in 
the industry to introduce the 

technology, the previous generation 
had already been designed for 
wet cleaning (D4W©) with the 
new laminators bringing an even 
higher level of hygiene. Meanwhile, 
numerous improvements such as 
enhanced process control, easier 
maintenance and simplified 
operation has resulted in a 
significant reduction of cost of 
ownership.

Key benefits of the new Sigma® 
Laminator:
• Hygienic design exceeding 

current standards
• Fast and easy cleaning
• Operating cost reduction due 

to significant improvements in 
service & maintainability 

• Efficiency improvement 
resulting from advanced 
process control and an increase 
in nett working width 

• Highest possible level of user 
friendliness

• Considerably reduced energy 
usage 

Rademaker redesigned their 
new Sigma® Laminator that 
is yet again ahead of the 
competition. The Dutch 
company looked very closely at 
the market requirements and 
gathered valuable input from 
their customers to set up key 
development objectives which in 
turn formed the foundation of the 
new Sigma® Laminator. 

Rademaker Next Generation 
Sigma® Laminator
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EASY SERVICE & MAINTENANCE
Accessibility of the system 
has been radically improved in 
order to allow for easy service 
and maintenance. The service 
& maintenance requirements 
are reduced by optimal material 
selection resulting in minimal 
wear and importantly, due to 
clever design a requirement of 
fewer spare parts than in previous 
machines. 

Reduction of maintenance effort 
is achieved by carefully focusing 
on the increased lifetime of all 
sensitive items such as bearings 
used in or above the product zone 
which contain lifetime lubrication 
so they do not need to be 
replaced. The greasing of nipples 
and other parts that require 
regular maintenance are located 
in easily accessible places outside 
the production zone. 

Cleaning and maintenance 
require less time enabling 
production to continue without 
interruption. All conveyor belts 
are equipped with quick, belt 
release mechanisms to reduce 
downtime during cleaning and, 
once again, to keep maintenance 
to a minimum.

HYGIENIC DESIGN
The new Sigma® Laminator is 
designed in accordance with 
the Rademaker Sigma® design 
guidelines. These guidelines 
are directly derived from many 
high-end requirements in 
hygiene & cleanability such as 
the GMA standard and EHEDG 
recommendations. With excellent 
machine surface finishing , tilted 
surfaces, rounded frames, all blue 
plastic parts, minimized hinges, 
bolts and numerous other items, 
the line is living up to the highest 
industrial expectations. A new 
standard feature of the machines 
includes life-time lubricated 
bearings in the product-zone.

Apart from unmatched product 
quality and practically zero risk 
of contamination, the overall 
combination of the above 
improvements is resulting in 
extremely short cleaning times, 
very high levels of uptime 
and siginficantly reduced 
maintenance. Needless to say, 
Rademaker’s new line is fully 
designed and approved for wet 
cleaning (D4W©) which was 
introduced into the industry by 
Rademaker itself more than a 
decade ago.

PROCESS EFFICIENCY & 
FUNCTIONALITY
The overall set-up of the new 
Rademaker Sigma® Laminator 
is designed for high production 
efficiency. This is enabled by easy-
to-remove tools, exchangeable 
scrapers & bins and various 
options to minimize requisite 
cleaning.. Furthermore, the 
system is equipped with 
automatic settings allowing for 
a “one-button” action bringing 
the entire machine into a perfect 
cleaning or drying status.

An open design with best possible 
visibility of the process has been 
the focus for the system design. 
Rounded edges and covers which 
can be opened fully on both 
sides of each unit are applied 
throughout the system. The new 
Sigma® Laminator is designed 
with improved nett working 
width. Apart from a delivering 
a higher output this is resulting 
in improved dough support 
and reduced risk of micro-
damage and stress in the outer 
dough edges. The final resulting 
product has even less variation 
in thickness and improved 
consistency of the layers than 
was experienced previously.
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USER FRIENDLINESS
Great care is given to the new 
user interfaces. The size of 
the central interface has been 
increased to 12 inches with larger 
sizes of 22 inch and 32 inch 
screens available. Furthermore, 
the touch panel position can be 
easily adjusted to the proper 
working height. A mobile control 
is available to enable remote 
operation at any position in 
the line.allowing the operator 
to walk alongside the line to 
monitor and fine-tune the dough 
production process, making it 
a timesaving and user-friendly 
operational tool. The advanced 
control system features fully 
automatic speed adjustment and 
enables the different sections to 
operate independently. While the 
last part of the dough production 
run is processed towards the 
end of the line, the beginning 
of the line is ready for cleaning 
or for the production of another 
product.

PROCESS CONTROL
Process control by means of 
intensive data handling & 
communication is becoming 
increasingly more important in 
industrial production processes. 
Our control platform enables 
data exchange with neighbouring 
(third party) equipment. 
Furthermore advanced data 
processing enables on-line 
monitoring and optimization 
of Overall Equipment Efficiency 
(OEE). The smart use of the 
combination of process and 
recipe information allows easy 
and fast start-up and a reduction 
of flour usage. The proven 
existing cascade system and 
automatic belt speed adaptation 
(DDIC / Dough loop) is adapted 
to fit the increased hygiene 
demands but remains part of the 
new laminator design. Finally 
the number of sensors is reduced 
in order to guarantee optimal 
control with minimal risk of 
downtime through malfunction.

CONCLUSION
One may consider that over 35 
years of Rademaker expertise 
can’t be further improved 
easily, however. the new Sigma® 
Laminator has effectively 
“broken the mould” and is a 
sublimation of technological 
excellence developed over time 
resulting in an even better 
product quality than before 
at a significantly lower 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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UK-based Bakery Taste 
and Texture specialist 

International Taste Solutions 
(ITS) recently chose the IBA Trade 
Fair in Munich to launch its new 
range of ingredients, designed to 
enhance and extend freshness in 
cake and sponge. 

For bakers and retailers, quite 
often there is a compromise 
with quality when producing 
cake products with extended 
shelf life. When stored at 
ambient temperatures most cake 
products with a moist, spongy 
crumb undergo a progressive 
deterioration of quality 

commonly known as staling. In 
general, the higher the moisture 
content of the product in its 
fresh state, the more pronounced 
are the changes resulting from 
staling. 

To overcome these issues, ITS 
has launched EnhancR™ which 
will help bakers boost the quality 
of extended shelf life cake 
products. Fresh cakes have always 
been a consumer favourite, but 
freshness means different things 
to different people. Freshness 
includes perceptions on softness, 
moistness, visual appearance, 
flavour and aroma attributes. 
Many currently available cake 
enhancers focus on just one or 
two selected attributes often with 
variable results.

“Not any more, using EnhancR™ 
from ITS really can enhance all 
freshness attributes over life 
and in many cases, deliver that 
freshness for an extended shelf 
life”, according to ITS Innovations 
Manager, Carl Smith.

Skilfully formulated by a 
team of bakery technologists, 
EnhancR™ combines new 
ingredient technology with 
selected functional ingredients 
to influence the following in all 
types of cakes and sponges:

• Crumb texture 
• Moistness
• Retard staling
• Enhance flavour 
• Assist with mould prevention  

Preliminary work has been 

carried out in muffins, 
magdalenas, enriched sponges, 
cream cakes and high ratio cakes. 
In addition, ITS is currently 
testing suitability for use in 
various other products such as 
Swiss Roll formulations.

The EnhancR™ range of products 
is currently available as four 
formulations; Conventional or 
Clean Label format for either 
Vanilla or Chocolate products. ITS 
is also able to provide customized 
solutions for companies 
that require assistance with 
reformulation.

Carl Smith added, “The 
EnhancR™ range attracted 
enormous interest over the 
duration of IBA Exhibition in 
Munich this year. We exhibited 
cakes that were produced 
using ‘conventional’ and the 
‘CL’ versions of EnhancR™ for 
interested parties to taste and 
assess. Many were impressed 
by the softness, moistness and 
visual appeal of the cakes, given 
that they were 6 weeks old at the 
time of being presented.”

SUMMARY ABOUT ENHANCR™ 
• Description: A concentrated 

blend of functional ingredients 
developed to enhance and 
extend freshness in sweet 
bakery products, available in 
conventional (XTRA) & clean 
label (CL) format

• Application:  All types of 
industrially manufactured cake 
& sponge 

• Dosage: Typically 2% of batter 
weight

BAKINGEUROPE December 2015 
www.bakingeurope.eu

Enhanced and Extended freshness in Cake and Sponge
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commonly known as staling. In 
general, the higher the moisture 
content of the product in its 
fresh state, the more pronounced 
are the changes resulting from 
staling. 

To overcome these issues, ITS 
has launched EnhancR™ which 
will help bakers boost the quality 
of extended shelf life cake 
products. Fresh cakes have always 
been a consumer favourite, but 
freshness means different things 
to different people. Freshness 
includes perceptions on softness, 
moistness, visual appearance, 
flavour and aroma attributes. 
Many currently available cake 
enhancers focus on just one or 
two selected attributes often with 
variable results.

“Not any more, using EnhancR™ 
from ITS really can enhance all 
freshness attributes over life 
and in many cases, deliver that 
freshness for an extended shelf 
life”, according to ITS Innovations 
Manager, Carl Smith.

Skilfully formulated by a 
team of bakery technologists, 
EnhancR™ combines new 
ingredient technology with 
selected functional ingredients 
to influence the following in all 
types of cakes and sponges:

• Crumb texture 
• Moistness
• Retard staling
• Enhance flavour 
• Assist with mould prevention  

Preliminary work has been 

carried out in muffins, 
magdalenas, enriched sponges, 
cream cakes and high ratio cakes. 
In addition, ITS is currently 
testing suitability for use in 
various other products such as 
Swiss Roll formulations.

The EnhancR™ range of products 
is currently available as four 
formulations; Conventional or 
Clean Label format for either 
Vanilla or Chocolate products. ITS 
is also able to provide customized 
solutions for companies 
that require assistance with 
reformulation.

Carl Smith added, “The 
EnhancR™ range attracted 
enormous interest over the 
duration of IBA Exhibition in 
Munich this year. We exhibited 
cakes that were produced 
using ‘conventional’ and the 
‘CL’ versions of EnhancR™ for 
interested parties to taste and 
assess. Many were impressed 
by the softness, moistness and 
visual appeal of the cakes, given 
that they were 6 weeks old at the 
time of being presented.”

SUMMARY ABOUT ENHANCR™ 
• Description: A concentrated 

blend of functional ingredients 
developed to enhance and 
extend freshness in sweet 
bakery products, available in 
conventional (XTRA) & clean 
label (CL) format

• Application:  All types of 
industrially manufactured cake 
& sponge 

• Dosage: Typically 2% of batter 
weight
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SweetLITE™- used to achieve 
20%-40% sugar reduction and is 
suitable for flapjacks, cookies, 
granolas and porridges.

EnhancR™ Bread Range - A 
range of flavour systems that 
can replenish the perceived 
loss of flavour as a result of salt 
reduction. n

• Benefits include:
• Enhanced Crumb Moistness 

perception over life
• Crumb Softness enhanced 

over life
• Flavour & Aroma  more 

pronounced over product life
• Brighter & Creamier crumb 

colour across the formats
• Up to 8% increase in baked 

volume in XTRA range
• Up to 18% less compression 

force required in TAXT 
testing over life

• Reduced crumbliness over life
• Potential to extend mould 

free shelf-life
• GMO Free   

Having established itself as a 
supplier of predominantly natural 
flavourings focussing strongly on 
the bakery and health/wellness 
sectors, ITS is adding more 
functional products to its ‘texture’ 
portfolio. Some of the exciting 
new developments in this area 
include:-

MaxiCRUNCH™ - used to add 
higher levels of crispness, 
crunchiness and lightness to 
baked snacks and biscuits.

CrispBITE™ - a healthier 
alternative to traditional sugar 
syrup based binders in cereal bars 
and clusters.

MouthTEX™ - effective in 
improving body, richness and 
creaminess in cakes, biscuits, 
buttercreams and fillings.

MaxiSOFT™ - improves the 
softness and freshness perception 
of baked goods, whilst allowing 
extended shelf life and freshness.

MaskEX™ - to mask unpleasant 
flavour notes in bakery glazes, 
cakes, high protein dressings and 
sports nutrition drinks/bars.

International Taste Solutions Ltd (ITS)
Units 6 & 7 Galaxy House,
Greenham Business Park,
Newbury, RG19 6HR
Telephone: +44 1635 817416
Email: info@itstaste.com
www.itstaste.com 

FIND OUT MORE 
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About ITS
International Taste Solutions (ITS) is a company based in Newbury, 
Berkshire in UK. They strive to be the most innovative and agile 
supplier of high quality natural taste and texture solutions to the 
bakery and health/wellness sectors.

Their highly creative team are proud of their innovation work in 
developing new and exciting products. Using their onsite flavour 
creation lab, applications suite and state of the art test bakery 
facilities, they work closely with customers on development 
projects – whether it’s improving recipes, developing a new product 
or lowering costs. ITS was recently awarded the West Berkshire 
Business of the Year and Innovation Awards by WBBA.
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Industrial manufacturers 
of baked goods make high 

demands on industrial bread 
roll lines, which should be able 
to operate virtually around the 
clock without interruptions, 
throughout the year at the same 
high performance.

Koenig has, therefore, developed a 
consistent concept for maximum 
service life and minimal 
maintenance and cleaning times, 
at a higher performance than 
currently available on the market 
– the bread roll line KGV-H in 
hygienic design “H”. The Austrian 
bakery machine manufacturer 
introduced this new line, which 
had been developed together 
with customers at the iba 2015 in 
Munich and was awarded with 
the iba Award for this concept.

HYGIENIC DESIGN THROUGHOUT 
THE ENTIRE LINE
The consistent hygienic design 
has been adapted to all modules 
of the KGV-H line, starting from 
the dough dividing and rounding 
machine up to the retracting unit.

At the beginning of the line 
stands the dough dividing and 
rounding machine Industrie Rex 
AW-H, which stands for gentle 
dough handling and high weight 
accuracy. This machine is now 
available in hygienic design “H” 
and higher capacities thanks to a 
newly developed drive technology. 

The continuously adjustable, 
absolutely even pusher pressure 
ensures highest weight accuracy 
for various dough types and 
consistencies. With the manually 

changeable dividing ledges and 
stamping tools, the weight range 
can easily be changed.

The cleaning and maintenance-
friendly design stands out 
through encapsulated drives 
which are completely separated 
from the dough area and a 
swivelling duster and fan unit for 
easy access to the drum rounding 
unit. The first rounding belt is 
easily removable, for access to 
the second maintenance-free 
rounding belt, the discharge 

Koenig’s industrial bread roll line  KGV-H
The benchmark for hygienic design and performance
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The new hygienic design “H” in 
the Koenig product portfolio

The Koenig high performance industrial 
roll line KGV-H in hygienic design

The dough dividing and rounding machine 
Industrie Rex AW-H for high weight accuracy and 
gentle dough handling
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Koenig’s industrial bread roll line  KGV-H
The benchmark for hygienic design and performance

high performance lines for the 
production of rolls in industrial 
bakeries. The variety of rolls 
and pastries is endless and is 
dependent on regional eating 
preferences worldwide.

Today, the Koenig group employs 
around 460 people in total, 250 of 
whom work at the headquarters 
in Graz. The manufacturer has a 
global network of sales, service 
partners and subsidiaries in 
Germany, Hungary, Netherlands, 
USA and Russia. n

spreading finger belt is on a 
mobile, detachable frame. Large, 
removable maintenance doors 
and lightweight retractable 
drawers integrated in the 
machine frame enable easy 
cleaning and maintenance.

The Industrie Rex AW-H is 
followed by the KGV-H pre-prover 
line with “Reginamatic” stamping 
station. The quick-lock reversible 
stamping cups, stamping tools and 
conveyor belts of the stamping 
station can easily be removed from 
the line without any tools. The 
transfer belts can be fully moved 
out of the line for full accessibility 
to the stamping station. 

The line also features a forming 
station for longrolling, flattening 
and convoluting of dough pieces. 

The line also features an optional 
seeding unit and a retracting 
unit, all modules of which are 
also hygienically designed, with 
mechanical drive components 
fully encapsulated thereby 
hygienically isolated from the 
dough. Cleaning is possible with 
splash water and all conveyor 
belts can be slackened for 
cleaning purposes and thus easily 
changed. 

The newly designed stainless 
steel frame construction of 
the line ensures minimal 
surface contamination, e.g. 
with retractable drawers in the 
machine frame. The entire line 
is in open design for greatest 
possible accessibility e.g. by large 
fence doors as hand guards.

LARGE PRODUCT VARIETY AT 
HIGH PERFORMANCE 
With a maximum performance of 

75 strokes per minute and thus an 
hourly output rate of up to 45,000 
pieces, the line offers up to 50% 
higher performance compared to 
other industrial bread roll lines 
currently available on the market.

As typical for Koenig roll lines, 
the KGV-H line can also produce 
a large variety of rolls; round 
stamped, longrolled, longrolled 
folded, longrolled convoluted and 
flattened and with an optional 
seeding unit, these rolls can be 
decorated as well.

The customer who will receive 
the first KGV-H line will produce 
products such as dinner rolls, 
Kaiser rolls, Hog Dog buns, Italian 
Subs, Mini Baguettes, Hamburger 
buns, English Muffins, Hot Cross 
Buns. 

KOENIG – THE WORLD WIDE 
BREAD ROLL SPECIALIST
The Austrian company Koenig 
supplies bakery companies 
worldwide with high quality 
and technically sophisticated 
bakery machines, lines and ovens. 
Continuous innovation over 
almost 50 years has established 
the company in a leading position 
in the world market. Ever since 
its foundation in the year 1966, 
Koenig Maschinen has had one 
main goal: The machines have 
to support the bakers in their 
handcraft. 

Koenig’s machine portfolio covers 
the entire bakery production 
chain: From kneading and 
mixing, to dividing and rounding, 
forming and proving, through 
to baking and cooling. Koenig 
offers machines for artisan 
bakeries and has also positioned 
itself as a leading supplier of 

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 
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Transport into pre-prover KGV-H 
with prover swings
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Food additives as functional 
ingredients
Food additives have played 
an important role in the food 
industry since the last century, 
because of their multiple uses 
in the food chain, from primary 
processing of agro-food raw 
materials through to high 
valorisation of by-products 
and wastes, packaging and 
preserving, improvement of 
overall sensorial characteristics 
of foodstuffs etc. Meeting the 
consumer expectations towards 
more variety of food goods, 
convenience, standardisation, 
food safety, and at the best prices, 
modern food technologies achieve 
all these through utilisation of 
food additives. Naturally, it is a 
regulated market in which can 
be used only additives that have 

been proven to be safe, useful 
and effective through rigorous 
scientific evaluation prior to 
approval by EFSA and which 
finally comply with European 
legislative requirements. In 
addition to this, ADI (Acceptable 
Daily Intake), defined as 
the estimated amount of a 
food additive, expressed as a 
bodyweight basis that can be 
ingested daily over a lifetime 
without appreciable risk to 
health, serves to protect the 
health of consumers and to 
facilitate transparency in the food 
trade internationally.

In this context the European 
market has become the second 
largest food additives’ market 
on a global level accounting for 
more than a quarter of total 

world share in 2015. The growth 
prospects are different, depending 
on type (flavours, sweeteners, 
preservatives etc.), application 
(beverages, bakery and 
confectionery, dairy, convenience 
foods, sauces, dressings and 
spices, others), source (natural, 
synthetic) and region (countries).

Bakery & Confectionery yearly 
consumption accounts for an 
average of 59 kg/inhabitant 
in Europe. In this regard the 
volume of consumed bakery 
and confectionery products 
represents an attractive sector 
to the industry in terms of 
food additives. Therefore, the 
food additives that are used 
in bakery consist of different 
kinds of improvers such as 
dough conditioners (enzymes), 
processing aids (e.g. malt 
flour), oxidizing agents (e.g. 
ascorbic acid), concentrates (e.g. 
sweeteners, sugar, salts, fats and 
oils,) and other ingredients. In 
many cases, additives perform a 
variety of useful functions and 
are, therefore, from this point of 
view,  considered as functional 
ingredients. 

As is generally known, food 
additives have been classified by 
type and function and have been 
given an E number for technical 
reasons, whether they are natural 
or synthetic substances. The 

Functional ingredients
added to breads for

health benefits

32

“Consumers have started to 
pay attention to nutrients 
and their functionality that 
are aimed at enhancing 
bodily functions, preventing 
illness and/or reducing the 
risk of diseases.”
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Functional ingredients
added to breads for

health benefits
growing number of additives 
listed on food labels has scared 
consumers; but Es’ presence is 
associated mainly with chemicals 
introduced into food. Voices are 
often heard expressing opinions 
about foods that contain Es being 
unhealthy and even dangerous 
(Click here for a Romanian article 
courtesy of Telegraf online). www.
telegrafonline.ro/este-incredibil-
ce-poate-sa-contina-painea-
feliata-boala-sigura  

As a consequence consumers 
have started to demand “natural” 
foodstuffs and “clean label” 
products despite an assurance 
of food safety from the “from 
farm to fork” approach. In 
this way bakers have been 
encouraged to focus on baking 
improvers which are clean and 
for this reason it was felt that the 
partial replacement of chemical 
compounds with enzymes would 
be a better choice.

Nutrition and health claims for 
foods. Bakery foodstuffs case
Modern European consumers 
have in the last two decades 
been confronted with many 
food issues such as malnutrition 
due simply to the lack of or 
insufficient nutrients, food 
disorders or foodborne disease 
and other food-associated risks. 
But these have altered people’s 
health or wellbeing, therefore, 

Moving from conventional foods 
towards functional or dietetic foods 
may be driven by food additives
By Alexandrina Sirbu PhD., Full Professor at Constantin 
Brancoveanu University, Romania
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their awareness of healthy eating, 
lifestyle and quality of life has 
increased and consumers’ are 
now claiming to focus their diets 
mainly on “green”, safe, health 
and wellness products. 

Organic (additive free) foods, 
aside, social demand is now 
biased towards food with 
specific benefits, such as those 
which claim to promote better 
nutrition and health. For instance, 
consumers have started to pay 
attention to nutrients and their 
functionality that are aimed 
at enhancing bodily functions, 
preventing illness and/or 
reducing the risk of diseases. 
Two main paths were followed, 
namely, nutrient-enriched 
foods and “free-from” products. 
In order to meet consumers’ 
requirements, market niches 
of fortified foods or functional 
foods and, respectively, dietetic 
foods or foodstuffs for particular 
nutritional uses (PARNUTS) were 
developed quickly. 

It is well known, of course, that 
bread made from wheat and 
other grain flours that naturally 
contain gluten proteins or certain 
gliadins, therefore, specific groups 
of people with gluten-intolerance 
or coeliac disease, should of 
course, consume dietetic foods 
which are gluten-free. On the 
other hand, different life-style 
trends as “gluten free”, “high 
protein” or “high fibre” products 
have topped the global healthy 
baked food goods production 
ahead of fortified foods. During 
the last decade, more attention 
has been given to reducing 
sugar, salt and/or lipid content in 
bakery products particularly by 
relying on natural ingredients as 

substitutes where possible.

By all accounts, bread may 
contribute to between 20% 
and 33% of the daily energy 
requirements (where the bread 
is consumed according to daily 
recommended intake) and has 
a well-balanced INQ (Index of 
Nutritional Quality) of proteins, 
thiamine (B1) and phosphorus 
(P) [EUFIC]. It seems that 300g of 
bread may provide a daily portion 
of bio-elements, namely: 36% Mg, 
30% P, 7.5 - 12% Ca and 9% Fe. 
Since bread is a staple food, it is a 
convenient vector for fortification. 

Bread has also been used as a 
food product in mass fortification 
regulated in many countries 
such as: US, UK, Australia, Chile, 
Ireland, Czech Republic, New 
Zealand, Canada and South 
Africa. [WHO, FDA]. Based on 
dietary surveys in many countries 
around the world, starting in the 
1940-1950s under the specific 
regulations (e.g. UK Bread and 
Flour Regulations 1998 FLR), 
the industry was required to 
add certain nutrients (e.g. iron, 

calcium, thiamine and niacin) 
to all wheat flour at the milling 
stage of processing in order to 
restore the nutrients lost in the 
milling process. Subsequently, the 
bioavailability of some nutrients 
added to flours, such as iron,  has 
been reconsidered because the 
specific element used was poorly 
absorbed. [SACN, 2012]. Besides 
the mandatory fortifications such 
as universal or targeted ones, 
there is also the topic of voluntary 
fortification, to which I address 
below.

Food fortification is usually 
regarded as the deliberate 
addition of one or more 
micronutrients to particular foods 
so as to increase their intake 
in order to correct or prevent a 
demonstrated deficiency and 
provide a health benefit. The 
public health impact of food 
fortification depends on many 
factors, such as the level of 
fortification, bioavailability of 
the nutrients and the amount of 
fortified food consumed.

It is evident that Cornell bread 
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specific element used was poorly 
absorbed. [SACN, 2012]. Besides 
the mandatory fortifications such 
as universal or targeted ones, 
there is also the topic of voluntary 
fortification, to which I address 
below.

Food fortification is usually 
regarded as the deliberate 
addition of one or more 
micronutrients to particular foods 
so as to increase their intake 
in order to correct or prevent a 
demonstrated deficiency and 
provide a health benefit. The 
public health impact of food 
fortification depends on many 
factors, such as the level of 
fortification, bioavailability of 
the nutrients and the amount of 
fortified food consumed.

It is evident that Cornell bread 
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was the first nutrient-enriched 
bread made in the US (by a 
scientists’ team from Cornell 
University) in the 1930s as a high-
protein nutritious loaf designed 
initially for particular uses, 
namely patients with mental 
disorders. Afterwards in the early 
1940s, during the Second World 
War, Cornell bread was used as a 
functional product being eaten by 
the population as an alternative 
high-protein meal.

As mentioned above, nutrient-
enriched baked foods can be a 
solution for partial correction 
of nutritional diseases and can 
offer added value for health 
purposes. According to World 
Health Organization [WHO] 
recommendations, bread and 
other bakery products may 
be fortified with the following 
vitamins: thiamine (vitamin 
B1), riboflavin (vitamin B2), 
niacin, nicotinic acid (vitamin 
PP), folic acid, retinol (vitamin 
A), tocopherol (vitamin E) and 
ascorbic acid (vitamin C). In 
recent years there has also 
been an increased interest 

in cholecalciferol (vitamin D) 
fortification of whole wheat 
bread. Lysine, threonine 
and tryptophan are usually 
recommended for bread 
improving with amino acids. 
Main minerals which are taken 
into account for bakery products 
enrichment are: calcium (Ca), 
magnesium (Mg), iron (Fe), zinc 
(Zn), iodine (I), copper (Cu), 
and selenium (Se). Based on 
scientific literature, functional or 
dietetic baked foods may be also 
produced through fortification 
with normal-3 or omega-3 
fatty acids, phytochemicals, 
non-vitamin antioxidants 
(polyphenols etc.), soluble and/or 
insoluble fibres, probiotic bacteria.

Nowadays there are many 
pathways for the process of 
fortification used in the designing 
of nutrient-enriched baked 
products.

Fibre-enriched baked products
With regards to diet for an 
individual, a daily intake of 21g 
to 38g fibre is recommended, 
depending on age and gender 
issues, [WHO/FAO]. The dose of 
fibre enrichment is dependent on 
the type of bakery product (bread, 
pastry, etc.) as well as its purpose 
(conventional, functional or 
dietetic). According to Regulation 
(EC) No 1924/2006 on nutrition 
and health claims made on foods, 
a baked food is a source of fibre 
if the product contains at least 
3g fibre/100 g and “high in fibre” 
where the product contains at 
least 6g fibre/100 g.

For the production of fibre-
enriched bakery products, 
many kinds of dietary fibres are 
available for usage in bread-

making, namely β-glucans, 
arabinoxylans, inulin, fructo-
oligofructose, and resistant 
starch. Of course, addition of 
these fibres has nutritional and 
physiological benefits, but may 
affect the sensorial quality of 
baked products.  

Different research proved that 
inulin can be used as prebiotics in 
cakes and bread, but at the same 
time allows the development 
of new baked products that are 
low-fat through the replacement 
of certain amounts of fat. Other 
studies showed that some soluble 
fibres, such as citrus pectin may 
be used as a fat replacer with 
the aim of obtaining fat-reduced 
bakery products. 

Beside dietary fibres, bakery 
fibre-enriched products may be 
produced using an appropriate 
combination of ingredients which 
comprise other nutrients such as 
folates, tocopherol, n-3 fatty acids 
etc. for particular nutritional uses 
and certain target groups. n
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Background 
The flavour of wheat varieties 
has hitherto avoided scientific 
scrutiny and therefore has been 
generally disregarded as a wheat 
quality parameter. Meanwhile, 
factors such as yield, disease 
resistance and bread volume 
continue to be of greatest 
importance in determining the 
selection of new wheat varieties. 
Recent culinary trends, however, 
have increasingly focussed on the 
flavour of raw materials so now 

the time has come to re-examine 
wheat as a potential source of 
flavour variation. 

Wheat has been cultivated by 
man for at least 11500 years 
(Hillman et al., 2001) and is now 
cultivated globally. During most of 
the cultivation history of wheat, 
local farmers sowed what are 
known as “landraces”, a selection 
of seeds taken from the previous 
harvest. Over time this practice 
caused these landraces to adapt 

to the prevailing cultivation 
conditions of their particular 
regions. Only during the last 
100-150 years have modern 
breeding techniques allowed 
varieties bearing specific traits 
to be bred from these landraces 
(Lupton, 1987). This means that 
there is a wide range of genetic 
variation in modern wheat 
varieties immediately evident 
in their colour and morphology. 
It follows therefore, that it is 
highly likely that there will be 

Wheat varieties and bread flavour  
Wheat varieties used for bread making influence bread flavour 
By Gerrard Starr (left) and Åse Solvej Hansen (right), Department of Food Science, University of Copenhagen, Denmark
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Wheat varieties and bread flavour  
Wheat varieties used for bread making influence bread flavour 
By Gerrard Starr (left) and Åse Solvej Hansen (right), Department of Food Science, University of Copenhagen, Denmark

some variation in the odour 
and flavours of different wheat 
varieties. Consequently a study 
was made to examine whether 
different varieties of wheat could 
be determined by their odours 
and flavours by employing a 
trained sensory panel, tasting 
the wheat which was served as 
cooked grain. If the results proved 
to be positive, then perhaps such 
putative variations could also 
be discriminated in bread made 
from the same wheat varieties.

Experimental 
A sensory evaluation was 
conducted on 24 wheat varieties 
(Figure 1) which were served as 
cooked grain. A further sensory 
evaluation was also conducted on 
8 of these varieties: Oberkulmer 
rotkorn – a spelt wheat, Dragon 
– a Swedish variety, Goldblume, 
Konini – a purple wheat, Øland 
wheat – a landrace, Magnifik, 
Kraka and the white wheat 
Heroldo, which were served as 
whole-meal bread (Figure 2). 
Wheat bread was also made from 
sifted flour (low-extraction) of 
the varieties Oberkulmer rotkorn, 
Goldblume, Konini and Magnifik 
to investigate if the differences 
sensed in the whole-meal bread 
could also be recognized in bread 
made from the sifted flour. The 
grain samples were cooked for 
between 45 mins and 70 mins, 
depending on the grain size of 
the different varieties (Starr et 
al., 2013). The wheat grains were 

Figure 1: Wheat varieties and landraces used for sensory evaluation of 
cooked grain.
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milled on a laboratory roller mill.

The bread samples were made 
from 400g flour with 272ml tap 
water, 4g yeast, 5,6g salt and 
5,6g sugar. For the whole-meal 
samples the flour comprised a 
mixture of 300g whole-meal and 
100g commercial wheat flour to 
improve baking properties. The 
low-extraction flour was sifted 
through a 250µm particle size 

mesh. The dough was kneaded 
for 19 minutes in a bread making 
machine, fermented for 18 hours 
at 10º C and baked for 40 minutes 
at 200º C (Starr et al., 2015). 

Sensory evaluations were 
conducted using a generic version 
of Quantitative Descriptive 
Analysis by a panel of ten 
experienced assessors (3 men, 7 
women). The attribute categories 

were odour (olfactory), flavour 
(oral and retro-nasal), appearance 
(visual perception) and texture 
(mouth-feel). The statistical data 
was treated using an industry 
accepted software package SPSS.  

Results and discussions
Sensory evaluation of cooked wheat 
grain
The sensory evaluation panel 
found that 21 descriptors of 

Table 1 Descriptors for sensory evaluation of cooked grain and bread samples indicating significant 
variation in values between wheat varieties. 

Cooked grain  Bread whole-meal  Low-ext. flour  

Odour significant  
variation b)

Odour significant  
variation b)

significant  
variation b)

Intensity significant Maize significant significant

Oat porridge significant Oat porridge significant significant

Øllebrød a) significant Øllebrød a) significant significant

Cocoa significant Cocoa significant significant

Dried figs NS Chamomile NS NS

Sawdust NS Grain significant significant

Vanilla significant Yeasty fermented significant NS

Bulgur significant Bulgur significant NS

Nutty NS Hazelnut NS NS

Honey NS Honey significant NS

Cooked malt significant Fresh grass NS NS

Cooked grain whole-meal Bread whole-meal Low-ext. flour  

Flavour significant  
variation b)

Flavour significant  
variation b)

significant  
variation b)

wild rice significant Maize NS significant

Oat porridge significant Oat porridge significant NS

Øllebrød a) significant Øllebrød a) significant significant

Watery significant Chamomile NS NS

cooked malt significant Grain significant NS

Sweet  significant Sweet significant significant

Leavened dough significant Sour NS significant

Bulgur NS Bulgur significant NS

Bitter significant Bitter NS NS

Salt NS NS

Hazelnut NS NS

Honey NS significant

Cocoa significant significant

a) A Danish porridge made from dark rye bread, malt beer, sugar, lemon peel, salt and double cream. 

b) Non-sigificant descriptors are marked NS.
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odours and flavours could 
describe the sense of cooked 
wheat grain where 15 of these 
were significantly disparate 
among the wheat varieties (Table 
1). These results indicated that 
the older varieties such as Extra 
squarehead, landraces like Øland 
wheat and white wheat variety 
Heroldo were mostly described 
as “milder” descriptors of bulgur, 
oat porridge and “watery” 
respectively, whereas the darker 
grained Konini, Purple Justin and 
some more recent varieties such 
as Hereward and Vinjett were 
mostly characterised by “stronger” 
odour and flavour descriptors 
such as wild rice, bitter, cooked 
malt, cocoa, vanilla, sweet and 
“øllebrød” (a Danish speciality) 
respectively. The Khorasan wheat 
variety Kamut stood out as 
having high odour intensity and 
sweet flavour. The descriptors of 
cocoa odour, cooked malt odour, 
øllebrød flavour and odour all 
correlated with the descriptor 
for grain darkness while bulgur 
odour correlated negatively with 
grain darkness. 

Sensory evaluation of wheat bread
The panel for sensory evaluation 
of bread found that there were 24 
descriptors which could describe 
the odours and flavours of bread, 
14 of which were significantly 
different between samples of 
whole-meal bread. Of these 11 
descriptors were significantly 
different between the four 
wheat varieties used for the 
low-extraction bread (Table 1). 
In all, eleven similar descriptors 
were used to describe cooked 
grain and bread of which 8 were 
significantly varied between 
varieties. This overlapping of 
common descriptors to describe 
both cooked grain and bread 
suggests that the flavours and 
odours in wheat have a direct 
influence on the odours and 
flavours of bread. 

The whole-meal bread samples 
were evaluated as having 
stronger odours and flavours 
and having higher values for 
bitter than low-extraction bread, 
which in turn had higher values 
for sweetness. In particular 

descriptors for øllebrød, malt, 
hazelnut, cocoa and grain had 
higher values in whole-meal 
than in low-extraction wheat 
indicating that the source of 
these descriptors is in the bran. 
The descriptors for maize, bulgur 
and fresh grass were higher in 
low-extraction wheat, indicating 
that they are mostly expressed 
in the endosperm of the wheat 
grain. Bread made from Konini 
and Goldblume were more 
characterised by descriptors for 
cocoa and øllebrød while bread 
made from Heroldo was more 
characterised by the descriptors 
of yeasty/fermented, oat porridge 
and bulgur. The rest of the whole-
meal bread samples were more 
characterised by grain odour and 
flavour.

When comparing the low-
extraction bread samples Konini 
was characterised by having 
stronger cocoa and øllebrød 
notes, Goldblume had a sweeter 
more honeyed character, Magnifik 
and Oberkulmer rotkorn both had 
milder oat porridge characters 

Figure 2: 
Cross-section of whole-meal wheat bread, made from eight varieties of wheat used for sensory evaluation

Heroldo

Magnifik Oberkulmer Rotkorn Øland Wheat Konini

Dragon Goldblume Kraka
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with Magnifik being more maize-
like. The variation between 
the low-extraction varieties is 
illustrated in the spider-plots in 
Figure 3.

The implication for the food 
industry is that there is an 
enormous potential for product 
differentiation by selecting 
wheat varieties for their odour 
and flavour properties. There 
would be more scope for 
product improvements to satisfy 
consumer preferences. Increasing 
quality awareness by consumers 
could be met by promoting the 
qualities of particular varieties 
and focussing on the flavours of 
wheat products. Plant breeders 

can also use these results to 
pursue the breeding of new 
varieties which have been bred 
for their flavour qualities. 

Conclusions 
The flavours and odours of wheat 
grain from different varieties 
and landraces are significantly 
varied for many odour and 
flavour descriptors. Breads made 
from these different varieties 
are also significantly varied for 
many of the same odour and 
flavour descriptors, indicating 
the importance of wheat flavour 
for the flavour of bread. This 
effect is so prominent that 
even low-extraction bread can 
be differentiated by the wheat 

variety used. This project has 
only investigated a limited 
group of wheat samples, mainly 
from North-western Europe. 
The potential for wheat flavour 
differentiation on a global scale 
however is huge. n
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Figure 3: Spider plots of the significantly varied sensory profiles of 
low-extraction bread baked using four different wheat varieties  
(O- odour descriptors) and (F- flavour descriptors). 
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Progress in edible packaging
and bioactive compounds
encapsulation technologies 
 

How could the bakery, confectionery and patisserie industries  
take advantage of the ongoing research?
By António A. Vicente, Centre of Biological Engineering, University of Minho, Portugal
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INTRODUCTION
Food grade, edible materials have 
been used extensively to create 
alternative solutions to pack and 
help the preserving of foodstuffs. 
The same materials have also 
been used to build structures that 
can serve as vectors of bioactive 
compounds that would otherwise 
be difficult to incorporate 
into foods i.e. due to their low 
solubility or highly perishable 
properties.

This article is meant to provide 
a quick overview of what is 
available and eventually may 
interest the sectors of bakery, 
confectionery and patisserie 
regarding packaging, coating 
of foods and technologies 
for bioactive compound 
encapsulation.

EDIBLE PACKAGING/FOOD 
COATINGS
Edible packaging and food 

coatings have been reborn in 
the past 20 years through the 
use of coatings and films in food 
applications. This stems from 
the combination of consumers’ 
preferences, acceptance and 
needs of commercial and 
environmental interests and 
new scientific findings. In those 
20 years, significant progress 
was made in the formulation 
and characterization of those 
materials and as a consequence, 

António A. Vicente
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the quantity of available solutions 
increased correspondingly.

There is thus, an ongoing 
interest in sustainable 
packaging materials made 
from renewable/biodegradable 
and edible biopolymers such 
as alginates, carrageenans, 
whey proteins, beeswax, in an 
attempt to at least partially 
replace environmentally-
unfriendly petroleum-based 
plastic films. Such packaging 
materials can be used either as 
films or as protective coatings 
for foods. When applied, these 
films/coatings can protect food 
from physical, chemical and/
or microbial degradation, thus 
lengthening foods’ shelf-life and 
maintaining their quality. They 
do so essentially due to their 
barrier properties (e.g. to water 
vapour and O2) that essentially 
help to avoid dehydration, 
oxidation and/or microbial post-
contamination. Furthermore, it is 
possible to add bioactive agents 
(e.g. antimicrobials, antioxidants) 
to these packaging materials 
and in this way extend their 
functional properties.

Potential applications
One of the potential applications 
of edible packaging materials 
is their use as food wrapping 
products (e.g. wrapping 
sandwiches), i.e. that they are 
not supposed to be eaten by the 
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active than larger-sized 
particles of the same chemical 
composition.

When developing encapsulation 
strategies for the delivery of 
bioactive compounds, properties 
such as compatibility which 
include aggregation and phase 
separation with the food matrix 
(affecting its texture, appearance, 
flavour or stability) and release 
behaviour should be closely 
controlled (e.g. if compounds 
aimed at being delivered in the 
intestine start to be released 
as soon as mixed with the food 
product or are easily affected 
by light, oxygen or temperature 
when dispersed in the food 
matrix, they will lose the majority 
of their activity even before 
arriving at the place where they 
were supposed to act).

Encapsulation strategies
Encapsulation matrices are 
crucial to preserve the properties 
of the encapsulated materials. 
They will display different 
shapes such as spheres, films, 
irregular particles and different 
physical structures (rubbery or 
glassy matrix, amorphous or 

crystalline dehydrated solid), 
which can still be porous or 
compact. All these characteristics 
will influence the release of the 
encapsulated substances from 
the matrix as well as the stability 
of the system once incorporated 
into the food product. This can 
be controlled by choosing the 
adequate encapsulation strategy: 
(1) chemical processes such as 
interfacial polymerization or 
molecular inclusion; (2) physical 
processes such as extrusion, 
spray drying or spray chilling/
coating; and (3) physicochemical 
processes such as coacervation 
and liposome encapsulation.

Potential applications
Examples of applications of 
the most used encapsulation 
strategies for bioactive 
compounds may be found in the 
table opposite.

Despite the progress made, 
several aspects of process and 
bioavailability of the bioactive/
functional compounds are still 
unclear. Research is thus required 
to further understand:

• The influence of thermal 

processes (e.g. baking) in 
the functionality of active 
ingredients;

• How new technologies such as 
microencapsulation can help 
the protection of bioactive 
ingredients (e.g. during baking 
or throughout shelf-life);

• The bioavailability and 
physiological effects 
(synergistic and antagonistic) 
of a combination of bioactive 
ingredients used in a baked 
product. n

Further reading
Cerqueira, M.A., Costa, M.J., Rivera, 
M.C., Ramos, O.L., Vicente, A.A. 
Flavouring and coating technologies 
for preservation and processing of 
foods. In: Conventional and Advanced 
Food Processing Technologies, 
Suvendu Bhattacharya (Ed.), Wiley, 
Oxford, 2014 (ISBN: 978-1-118-
40632-8)

Pinto, D., Castro, I., Vicente, A.A., 
Bourbon, A.I., Cerqueira, M.A. 
Functional bakery products: An 
overview and future perspectives. 
In: Bakery Products Science and 
Technology (2nd Ed.), Weibiao Zhou, 
Y.H. Hui (Eds.), Wiley-Blackwell, 
2014 (ISBN: 978-1-119-96715-6)

STRATEGY APPLICATION

Spray-drying Vitamin C, using tripolyphosphate cross-linked chitosan microspheres

Cardamom essential oil, using Mesquite gum

Ginger oil powder, using Acacia gum

Coacervation Capsaicin, using gelatine, Acacia gum and tannins

Bake flavour oil, using gelatine and gum Arabic

Extrusion Polyphenolic antioxidants, using alginate–chitosan

Thyme aqueous extract, using calcium alginate beads
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Perhaps it was because my 
blood sugar was running a 

little low and I was feeling in need 
of carbohydrates. Perhaps it was 
serendipity; or mere coincidence, 
but my eye was drawn irresistibly 
to the word “cake” in the headline 
of an article1 that I was trying 
extremely hard not to read. Even 
with those four enticing letters in 
its title, many readers of Baking 
Europe might struggle to believe 
that such an article might have 
anything to offer the busy baker; 
after all, it was dedicated to 
exploring whether the ancient 
Egyptians modelled their 

pyramids upon their cakes, or 
their cakes upon their pyramids. 
But bear with me: much can 
hinge upon the precise definition 
of a word.

Take cakes and biscuits, for 
example. In practice it might 
seem an easy (and certainly 
tasty) enough task to distinguish 
one from the other. But, as is so 
often the case, the theory turns 
out to be much less digestible: 
indeed, the story of how to 
define what is ‘cake’ and what 
is ‘biscuit’ (without resorting to 
eating either) has its beginnings 

as far back as the 1920s, with the 
invention by McVities of a cake 
(or biscuit) named after the layer 
of orange jelly it contains. Since 
then, the saga has occupied many 
fine minds and caused much 
head scratching; during the 1990s 
it even became the subject of 
legal proceedings in the UK when 
the humble Jaffa Cake found 
itself centre stage in a courtroom 
melodrama. The UK tax 
authorities mounted a challenge 
to establish that this ‘cake’ 
was no cake at all, but in fact a 
chocolate covered ‘biscuit’ that 
was merely masquerading as a 

What’s in a name?  
And which came first: 
cake or pyramid?
 
By Michael Edmund

“Up with your damned nonsense will I put twice, or perhaps once, but sometimes always, 
by God, never!” – Hans (János) Richter
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cake. This meant that it should be 
subject to Value Added Tax (VAT), 
putting millions of pounds at 
stake as complex arguments were 
traded back and forth across the 
courtroom. The whole controversy 
was dusted off again very 
recently2 when a UK government 
debate took place over the VAT 
status of razors, which attract the 
tax at 20%, and sanitary products, 
which are taxed at 5%, the lowest 
rate permitted under EU Law. The 
distinction is based apparently 
on what constitutes a “luxury” 
item. In the case of the Jaffa Cake, 
perhaps ‘cake’ has a rather more 
“Marie Antoinette” association, 
while ‘biscuit’ is more of a staple 
necessity. It had certainly begun 
to feel so as I searched my food 
cupboard. 

Neither is this question of how 
to make and apply precise 
definitions for taxation purposes 
confined to the world of bakery. 
It occupied the minds of the 
British Parliament as long ago 
as 1958, when during a debate 
on the finer points of another 

purchase tax, Gerald Nabarro 
MP asked3 “Why is there this 
invidious distinction between 
doorknocking nutcrackers and 
nutcracking door-knockers?” The 
eventual reply caused so much 
laughter that Parliament had to 
be suspended briefly. The clever 
wordplay may seem amusing, 
but in our world how different is 
“Low Sugar” from “Sugar Free”? 
This might be quite important 
to a type 2 diabetic, but does 
the distinction matter at all to a 
non-diabetic? How “Low” must 
the salt content of a foodstuff be, 
before it can be called “Low Salt”? 
And if something is “low salt”, 
what are the cardiovascular or 
renal consequences for someone 
who defiantly consumes two 
portions? Many answers to such 
questions are of course to be 
found in food labelling legislation, 
such as the US FDA Food Labelling 
Guide4 or the explanation of 
Nutrition Claims permitted 
under EU legislation5. Leaving 
aside for a moment the chemical 
and molecular complexities 
of pentoses, hexoses, maltose, 

fructose, and lactose, it is easy 
enough to understand that a 
claim that a product is “sugar 
free” means exactly that: the 
product contains not one single 
molecule of sugar. The principle 
might be important in genuine 
cases of food allergy, such as a 
true hypersensitivity to peanuts, 
for example; but what does “Low 
Fat” really mean? Or “Reduced 
Sugar”? Does any of this really 
make much of a difference when 
there is no way of knowing the 
consumption patterns of any 
given consumer, notwithstanding 
the fact that all consumers 
are different?  A final thought 
upon this matter: the European 
requirement for a claim that a 
product is “low sugar” is that the 
product contain “no more than 
5g of sugars per 100g for solids 
or 2.5 g of sugars per 100 ml for 
liquids”. This is clear enough: but 
why the figure of 5 g per 100 g? 
Surely 4.5 would be “healthier”? 
Or would 5.5 make the product 
more dangerous?

Inevitably, it seems there is 

The distinction is based apparently 
on what constitutes a “luxury” item. 
In the case of the Jaffa Cake, perhaps 
‘cake’ has a rather more “Marie 
Antoinette” association, while ‘biscuit’ 
is more of a staple necessity.
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something arbitrary about these 
values, and it seems also that 
whenever a limit is prescribed 
in this manner; wherever a 
line is drawn, then something, 
somewhere will fall just on one 
side or the other of that line. 
And this can cause problems: 
enter the lawyers. Of course, this 
issue is not confined to bakery: 
the recent legal case concerning 
UK domestic appliance 
manufacturer Dyson has at its 
heart the real-world usefulness 
of the measurement of energy 
consumption of vacuum cleaners, 
while the colossally expensive 
VW diesel engine emissions 
scandal hinges upon the real-
world performance of car engines. 
In both cases, arbitrary tests of 
performance contrast sharply 
with real-world conditions. The 
wording6 of the ECJ judgment on 
the Dyson case is particularly 
illuminating. 

Meanwhile, Gerald Nabarro’s 
“invidious distinction” question 
drew the Financial Secretary to 
the Treasury into quoting the “Up 
with your damned nonsense” 
remark, made by János Richter 
when he rebuked a member of 
his orchestra. It is clear that the 
eminent composer and conductor 
did not have English as his first 

language. But that does not 
matter one jot, because what he 
meant was quite unmistakeable. 
Understanding simply requires 
imagination and interpretation.

I eventually managed to read 
the article that had led me in 
search of my biscuit. Doing so 
led me in turn to explore the 
origins of the words “cake” and 
“biscuit”. According to the online 
etymology dictionary “cake” was 
“a flat, round loaf of bread” until 
the early fifteenth century7. The 

same dictionary discloses that 
the word “biscuit” comes, perhaps 
somewhat obviously, from the 
old French “bes cuit”, meaning 
“twice cooked”. Tellingly, we are 
also informed that this word is 
an alteration of the Latin “panis 
bis coctus”8. So, it seems, what is 
“cake” was once “bread”; but so 
too was “biscuit”. 

Perhaps both would therefore 
have fuelled the ordinary man. 
And perhaps neither would have 
sparked a Revolution. n
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