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With Christmas just around 
the corner yet again for 

those readers who celebrate the 
event, thoughts invariably turn 
to the challenging process of 
buying the right gift for family 
and friends. As consumers, we are 
tempted and cajoled pretty much 
everywhere into our purchases 
by powerful advertising on the 
TV, phones, bill boards, shopping 
arcades etc.

As manufacturers and retailers 
you will, of course, know that 
being on the other side of that 
fence means that it is doubly 
difficult to second-guess 
consumer trends and desires and 
what will make them buy your 
goods rather than those of your 
competitors. 

We start this edition, therefore, 
with our second and final 
report on active, intelligent 
packaging followed by a piece on 
branding and the demanding but 
discerning trend setters of the 

new and expanding Generation 
Z from one of London’s top 
brand agencies. Swiftly following 
is another scintillating report 
from within the labs of Oxford 
University on multi-sensory 
packing and how for, example, 
the holding of a piece of 
sandpaper during a lab-tasting 
test enhanced the taste of ginger 
biscuits! (Just try not to get the 
two mixed up!) 

With our regular coverage of 
innovation and research on 
energy and efficiency, we go 
across the pond once again – to 
the Government of Canada this 
time – for an article on their new 
developments of LED lights and 
how they are being used as a 
clean, efficient, method of surface 
disinfection. Time to throw away 
those cleaning cloths maybe? This 
section is capped off with more 
ways to reduce your greenhouse 
gas emissions in the endless 
battle to combat CO2 and of 
course save money.

Elsewhere in this issue we also 
look at the expanding flatbread 
markets and in particular the 
Baladee (Egyptian style) flatbreads 
which are becoming much more 
popular due to their unique 
formulation, superior nutrition 
and taste.

Finally, and whilst the temptation 
is to bury ones head in the sand 
on this, we tackle the thorny issue 
of plastic packaging waste. And 
with plastics being amongst the 
best materials currently available 
to use for packaging, display a 
product’s branding colourfully, 
attractively and attract Christmas 
shoppers…? The dilemma 
strengthens!

I will leave you with that thought 
and wish you all a very Merry 
Christmas and a happy and 
prosperous New Year

 
Graham Pendred 
Publisher

Welcome
to the Winter 2017 issue of Baking Europe!
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INNOVATION PROFILE

Rademaker Academy, what is it 
all about?
A multifunctional team of 
Rademaker technologists, service 
engineers and commissioners 
have developed three different 
training courses each serving 
one main training goal; to ensure 
that the production line runs as 
efficiently as possible.

A basic training programme on 
sheeting technology, for example, 
provides trainees, mainly line 
operators, supervisors and 
maintenance staff, with all the 
basic knowledge needed to 
operate a Rademaker production 
line. 80% of the programme 
focusses on production line 
information with the remaining 
20% on dough technology. The 
educational goal of this training 
is to introduce the team to the 
production line, enabling a 
smooth start up that leads to an 
efficient production performance.  

An advanced training course 

is offered to line managers, 
technicians and process 
technologists. This training 
focusses on machine settings 
and process interactions. Besides 
the technology basics and 
working on product refinement, 
it also includes production 
line operation, fine-tuning, 
maintenance and cleaning. 
Creating highly qualified teams 
who are able to carry out 
fundamental troubleshooting 
on the line, which concentrates 
on new product and recipe 
development, is the educational 
goal of this course. After 
completing this course, trainees 
should have the skills to optimise 
confidently the production 
process by themselves. 

A further enhancement of the 
course is available either on 
a consultancy or customised 
training basis that focuses on 
the improvement of production 
line and process efficiency. In 
this instance Rademaker experts 

will perform an efficiency 
improvement programme 
on the production line. This 

Quality in Bakery 
Knowledge
 
Bakery technology know-how is one of the key requirements when a production line is installed 
and the production process is started up. Problems occur when detailed know-how about sheeting 
processes, production line operation and dough processing is lacking. This results in problems that 
affect the overall production costs and product quality. Besides this, bakery knowledge is shrinking, 
especially in industrial bakeries since more and more operators do not have a background or 
schooling in bakery. On top of this, the traditional bakery industry is shifting increasingly towards 
advanced sheeting technology. This obviously makes it necessary for all stakeholders to require 
more knowledge of this advanced way of dough processing. These are precisely the reasons that 
resulted in the establishment of the Rademaker Academy. Its goal? To preserve and share bakery 
knowledge through education and training and enable maximal profitability of a Rademaker 
production line and, ultimately, the bakery itself.
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course focuses on three 
aspects: structural efficiency 
improvement, improvement of 
the production line or employees 
operational skills, total process 
and cost of ownership analyses. 
This training course always starts 
with Rademaker analysing the 
current production status and 
its processes on site. Working 
closely with the customer, 
detailed analysis and diagnosis 
of any problems are carried 
out whilst assessing costs 
and ingredient wastage.  An 
appropriate structural, technical 
or technological solution is 
subsequently provided. For 
example, it may be necessary to 
improve in-line efficiency, the 
dough and product quality, or the 
entire production process. The 
solution for these problems will 

be established in conjunction 
with the trainees (The bakery’s 
own team) giving them valuable, 
hands-on experience.  This 
also ensures improvement of 
the production process to an 
optimum level, whilst at the same 
time boosting their knowledge 
and confidence.

Training locations
The training courses are given by 
senior Rademaker technologists, 
engineers or experienced 
commissioners. Classroom 
training and practical education 
can take place either in the 
Rademaker Technology Centre 
in Culemborg, the Netherlands, 
or on-site at the customer’s 
own production facility. The 
main benefit for the customer to 
follow a course in the Rademaker 

Technology Centre is that there 
is no downtime to the production 
while employees are trained. This 
course can also be given prior to 
the installation of the production 
line, so that an efficient and 
smooth start is ensured. 

The preferred location for 
consultancy activities focusing 
on efficiency improvement & 
cost reduction is the customer’s 
production line itself. However, 
it is also possible to utilise the 
Rademaker Technology Centre 
for various tests supporting the 
specific consultancy actions. 
Moreover, it is also possible to 
rent the Rademaker Technology 
Centre for customised training, 
product development or sample 
production. In this way bakeries 
can avoid disrupting their own 
production facility. Rademaker’s 
Technology Centre is fully 
equipped with state-of-the-art 
production lines, various tools 
and depositors. Rademaker 
technologists and test bakers 
are ready to welcome and help 
bakeries develop their future 
plans. n

7INNOVATION PROFILE

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 

MORE DETAILS ON THE  
BAKINGEUROPE WEBSITE
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8 BRANDING
GENERATION Z

So-called Gen Real (that’s 
Generation Z to the 

unacquainted) currently 
constitutes 35% of the world’s 
population and will soon make 
up four in every ten consumers in 
the world’s largest markets.

They are wielding significant 
influence on the purchasing 
habits of tomorrow. 

Understanding them will be 
crucial for brands keen to drive 
engagement among a consumer 

group that is different from any 
other generation before it.

Having grown up in a post 9/11 
world defined by ever-present and 
relentlessly reported threats and 
tragedies - from school shootings 

Move over Millennials – here comes 

‘Gen Real’
Realistic, honest and impatient. Understanding what makes them tick will be key for brands  
wishing to engage without looking like the Dad at the disco.
 
By Bella Towse (pictured right)
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BRANDING
GENERATION Z

to terrorism, economic recession 
and natural disasters – Gen Real 
are mature beyond their years 
and value realism and candour 
above all. Clever, grounded and 
entrepreneurial, they will take the 
rough with the smooth, valuing 
independence, individuality 
and integrity over spoon-fed 
perfection. 

This new movement to embrace 
realism and honesty is clearly 
apparent within the independent 
baking category. This generation 
holds a great respect for 
provenance, an affection for 
embracing small, cool brands, 
and a desire to connect with the 
‘maker’. Independent craft café 
chains, such as the UK’s Grind 
and Timberyard or Copenhagen’s 
Lauras Bakery and The Coffee 
Collective, resonate with this 
generation through their co-
working space ethics, pumping 
electro music and experimental 
bakery offerings. These spaces 
facilitate connection and are an 
extension of their own homes. 
According to recent data from 

Kantar WorldPanel more than a 
third (36%) of consumers in this 
age group drink coffee every day 
– the perfect pairing for baked 
products.

Comprising the most diverse 
generation in history, Gen Real 
are incredibly liberal-minded 
as a result and don’t like ‘over-
polished brands’.  As a result, 
brand narratives need to evolve 
to become simpler, more frank 
and honest. Products and services 
will have to morph to encompass 
the next level of personalisation 
that panders to the desire for 
individuality and recognition. 

Last year, Propercorn launched 
its ‘Institute of Flavour’ campaign 
that calls on members of the 
public to dream up an entirely 
new flavour of popcorn that 
would be produced as a limited 
edition pack. As a collaboration 
with Bompas and Parr, the 
flavour creation process took 
consumers on a journey of 
discovery, empowering them to 
take ownership of the creative 

process. This campaign played 
to the new consumer’s desire for 
next level personalisation and 
co-creation. Similarly, Oreo has 
had huge successes across Asia 
with their Colorfilled, ‘colour your 
own’ holiday gift pack campaign. 
Customers were able to go online 
and customise gift packs with 
their own colours, patterns and 
messages. This campaign has 
made over 85+million social 
media impressions and reached 
140% of Mondelez International’s 
original targets.

And unlike generations that 
preceded them – from Baby 
Boomers right through to 
Millennials – they are more 
considered and frugal, grounded 
and less hedonistic in their 
attitudes to life and the way 
they spend. Having just moved 
out of home or soon planning 
to, this generation will fall back 
on familiar staple foods to stock 
their university cupboards. As a 
lower-income consumer they will 
consider the benefits of either 
the more frugal bulk-buys, larger 

Move over Millennials – here comes 

‘Gen Real’
Realistic, honest and impatient. Understanding what makes them tick will be key for brands  
wishing to engage without looking like the Dad at the disco.
 
By Bella Towse (pictured right)
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BRANDING
GENERATION Z

Bella Towse is a creative strategist at 
global, strategic brand design agency 
Bulletproof. 
www.wearebulletproof.com  

FIND OUT MORE 

portions or more portable, snack-
sizes for on-the-go consumption. 

Gen Real are also shrewd 
balancers, with a comprehensive 
and early developed 
understanding of what is good 
for their health and what isn’t. 
This isn’t to say that they don’t 
indulge. Their decisions are 
founded on a debit and credit 
ruling; indulging in a salted 
caramel cronut now, will be off-
set by a vitamin rich salad later.  

There are two key ways to appeal 
to these careful considerers. 
Firstly, increase your aspirational 

shareability. Great examples are 
the mermaid bagel and unicorn 
toast now offered by many 
bakeries worldwide. According 
to a Vision-critical report, 
fashionable design matters to 67% 
of Gen Real shoppers - more than 
any other generation. Secondly, 
consider how your products can 
inherently offer both the ‘bad’ 
with the good, like Brixton’s 
Ms. Cupcake, which offers the 
“naughtiest vegan cakes in town” 
and are stocked in Whole Foods.

Gen Real are individuals who 
appreciate honesty and candour 
and crave a direct connection 

with the brands they love. Brands 
that wish to engage with them 
must find their genuine voice, 
harness their soul power and 
think of them as individuals, not 
just ‘consumers’. n

According to a Vision-Critical report, 
fashionable design matters to 67% of 
Gen Real shoppers – more than any other 
generation

Unicorn food toasted bread with coloured fur cream cheese with stars and gold
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Spoon Guru’s award winning 
food search engine enables 

consumers to find tailored 
recommendations based on their 
unique dietary requirements. 
Their innovative technology has 
quickly become the leader in its 
field and is already being licensed 
by some of the world’s leading 
corporates in their sectors, 
including Tesco. 

Huge demand from a global 
population looking for tailored 
choice
64% of the world’s population 
now follow an exclusion diet 
of some sort. Yet searching for 
appropriate food is frustrating 
and cumbersome. Spoon Guru 
takes the hassle out of finding the 
right food by matching products 
and recipes to consumers’ unique 
preferences. 

The company’s core competence 
is based on AI and coupled with 
nutritional domain expertise. 
Their solutions enable the 
food industry to provide highly 
personalised experiences and 
their mission is simple: Whatever 
a consumer’s nutritional needs, 
preferences, or objectives may 
be, Spoon Guru finds exactly the 
right food. 

Is Consumer Search 
Optimisation (CSO) the future of 
retail?
Spoon Guru’s pioneering food 
search technology – available as 
a free app in the UK and the US, 
and licensed by large corporations 

like Tesco – demonstrates the 
power of optimised search 
capabilities.

This smart food engine finds 
87,000 gluten free products in 
the UK market alone, when 
most supermarkets barely find 
a thousand. And that is just one 
example. The Spoon Guru food 
classification platform supports 
180+ common food preferences 
including low sugar, vegan, nut 
free, halal, and kosher.

Catering for individual needs
Spoon Guru’s technology 
optimises food products for 
online search so that they can be 
found and matched to individual 
consumer profiles. Sophisticated 
AI based algorithms run in the 
background, crunching literally 
billions of data points every night. 
While it’s a complex process, 
Spoon Guru is entirely focused 
on the task in hand: to simplify 
food search and to leverage 
smart technology to cater for 
the modern multi-preference 
consumer.

All food businesses now have 
the opportunity to provide 

personalisation and tailored 
choice to their customers. 

Spoon Guru knows that people 
have specific requirements and 
they understand that everybody 
has individual tastes. They not 
only acknowledge that everybody 
is unique, but they also celebrate it. 

Thankfully, CSO technology can 
now deliver a superior search 
and discovery experience for 
food choices tailored to every 
individual. n

Spoon Guru
takes the fuss out of finding the right food to buy, cook, and eat

Visit www.spoon.guru for more details

FIND OUT MORE 

MORE DETAILS ON THE  
BAKINGEUROPE WEBSITE
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FLATBREADS
EGYPTIAN BALADEE

Demand for flatbreads has 
skyrocketed over the past few 

years, and the trend shows no 
sign of slowing down. Flatbreads, 
as a bread however, are 
overshadowed by the emphasis 
placed on the application of 
toppings and fillings, taking 
the edge off the bread itself. 
Most flatbreads are positioned, 
perceived and marketed as wraps 
or bases with little focus on the 
quality, nutritional value  
or artisanal nature of the  
bread itself. 

In fact, there are several examples 
from the Mediterranean, African 
and Middle Eastern cultures that 
can inspire the development 
of modern versatile flatbreads 
which combine practicality 
in their application as well as 
being in line with current trends. 
Those examples are more than 
variations on current mainstream 
flatbreads with new flavours or 
shapes. In reality, some of these 
breads offer enhanced properties 
such as improved crumb 
structure, crust and extensibility. 

Other examples offer sourdough 
and slow fermentation 
dimensions to flatbread, while 
some introduce solutions for low-
gluten or gluten-free flatbreads.

Many of these traditional 
or heritage flatbreads have 
disappeared altogether even 
in their native countries, while 
some still remain only by name 
but have lost their fine and 
fundamental properties. Several 
factors contributed to the 
disappearance or alteration of 
those heritage breads. Population 
growth, higher demands, mass 
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that forced abandonment of the 
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long history of grain farming, 
leavened and unleavened bread-
making and brewing of beers and 
wines, has offered throughout 
time a wide range of flatbreads, 
many of which have completely 
disappeared or lost their key 
characteristics. While some still 
remain in remote pockets of rural 
Egypt, both the know-how and 
craft associated with them is 
gradually fading.

The most popular of the Egyptian 
breads is Baladee or Baladi bread. 
Baladee bread is a wholemeal 
leavened ‘flat loaf’, round in 
shape, hollow and features a 
fully separated browned/toasted 
crust from the bran coated base. 
Baladee bread’s high-hydration 
dough and leavening techniques 
allow for the full development 
of its internal crumb structure 
giving it its unique internal feel 
and texture. 

Baladee bread is most probably 
a development on the Ancient 
Egyptian Shamsi Bread (The Sun 
Bread) which was a sourdough, 
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semi-flat loaf. The sourdough 
characteristic of the modern 
Baladee bread was most likely 
the result of it gaining popularity 
in the Egyptian metropoles 
in medieval times and the 
introduction of community 
and commercial city bakeries. 
The continuous demand 
and subsequent increased 
levels of production of these 
bakeries allowed for the use of 
a continuous dough system, 
where part of the fermented 
dough was set aside to ferment 
the following batch. This system 
continued to be used until the 
early 1980s. Until then bakeries 
used to pride themselves on 
the unique flavour or texture of 
the bread they produced, based 
on their proprietary sourdough 
leaven, choice of flours or dough 
hydration levels. In the early 

1980s automated bakeries were 
introduced to fulfil the rising local 
demands. The characteristics 
of the loaf were changed to 
fit the then available mass-
production technologies rather 
than developing new technologies 
which consider the fundamental 
characteristics of this bread. This 
approach led to the development 
of a synthetic version of the 
bread, now available in Egypt, 
until we recently aimed to revive 
and develop the bread again.

In addition to the most popular 
Baladee bread, the Egyptian 
flatbread portfolio is extensive but 
the one type that stands out and 
is most relevant to the current 
consumption trend is the Battaw 
bread, or Merahrah (depending 
on the part of Egypt in which 
you enquire about it). Battaw is 

a thin leavened bread made in 
diameters that can be as large as 
60-70cm. It is a high-hydration 
bread that requires special skills 
and tools to stretch and extend its 
sticky dough. The bread  
has multiple versions across 
different parts of Egypt with 
various ratios of flours from 
different grains including  
Wheat, Corn, Rye or Teff. 

It has been quite popular to add 
ground seeds or ground, dried 
vegetables to Battaw bread, 
the most prevalent being the 
inclusion of ground Fenugreek or 
ground dried Okra. The inclusion 
of Fenugreek didn’t only add 
flavour and nutrition to the 
bread but also improved the 
ingredients’ binding properties as 
well as acting as an anti-fungal 
and antibacterial agent, leading to 
a significantly extended bread life.

It is also worth mentioning the 
Ethiopian Injera flatbread, an 
ultra-hydrated sourdough bread 
made exclusively from gluten-
free Teff flour, which migrated in 
different forms to southern Egypt. 
The Injera is a thin crepe-like 
bread that is open to both sweet 
and savoury applications. 

Bringing those forgotten breads 
back to their original form, or 
indeed developing them beyond 
the traditional design could 
be a source of innovation and 
vitality and further growth in the 
flatbread sector. Indeed this is 
the thinking and impetus behind 
our Baladee bread - Winner of 
two World Bread Awards this 
year. Entered into two categories 
- Flatbread and the Real Bread 
Campaign categories - Baladee 
bread won both. With the 

Khaled and partner Sherine at World Bread Awards
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knowledge and understanding 
of the origins of the bread, and 
a commitment to using quality 
flours, or even ancient, newly 
recultivated grains, and the 
artisanal nature of the craft 
involved in its production, we 
researched, developed and 
innovated a high quality Egyptian 
Baladee loaf - far superior to what 
is currently available in Egypt 
now and recognised as a high 
quality bread in its own right.

But this shouldn’t be limited to 
Baladee bread. Our approach and 
methodology in rediscovering and 
reinventing the Baladee bread 
could offer many opportunities 
for developing wider varieties 
of flatbreads that combine 
versatility, nutrition and 
innovation. Thinking beyond the 
toppings, fillings and flavourings 
that usually offer variety in the 
flatbread markets and working 
with the fundamental ingredients 
and the formulas of the bread 
itself, in its simplest form, could 
offer a range of opportunities. 
With the growing popularity and 
production of speciality flours 
and recultivated ancient grains 

such as Khorasan, Einkorn, 
Emmer, Spelt, Teff, Millet and 
others, as well as the rise of 
the slow-fermentation and 
sourdough trends, there is an 
opportunity to provide a larger 
variety of nutritious, artisanal and 
innovative flatbreads that satisfy 
a range of dietary preferences 
and trends including low-gluten, 
gluten-free or higher protein 
intake.

Furthermore, looking at higher 
hydration levels of flatbread 
doughs could also offer breads 
with improved texture and crumb 
structure - high quality flatbread 
that’s appreciated in its own 
right. Also, traditional techniques 
and equipment used to manage 
high-hydration flatbreads could 
offer many insights into the bread 
industries and technologies used 
to manage such consistencies.

There are also the possibilities 
and indeed opportunities for 
innovation with bean and seed 
flours, not only as flavouring 
additives but also as integral 
ingredients in the bread which 
define and improve its properties 

in terms of nutrition, texture, 
application and shelf-life.

Finally, the applications of 
Egyptian, Mediterranean and 
Middle-Eastern flatbreads 
are not limited to wraps and 
sandwiches. There is a wide 
variety of applications where 
flatbreads are presented as 
snacks but also as an integral 
ingredient in traditional sweet 
and savoury recipes. Drawing 
inspiration from the history 
and practices of traditional 
cuisines and communicating the 
multiple uses and applications 
of flatbreads could also generate 
wider consumer interest and 
demand for innovative flatbread 
product formats, experiences and 
applications. n

Khaled Galal
Baladee Ltd.
info@baladee.co.uk

FIND OUT MORE 
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Baladee Bread – winner of the Flat Bread and Real Bread Campaign categories in the recent World Bread Awards
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DIOSNA – the DoughExperts 
– providing complete dough 

production, from dosage and pre-
dough preparation, the StartGut® 
for pre-dough processing, the 
mixing process through to hand-
over logistics and quality control 
–  the most important process in 
the bakery industry.

When combining StartGut® bio 
technology and engineering 
technology for pre-dough and 
mixing, dough characteristics will 
be established resulting in the 
best possible taste, consistency 
and mixing process. The best 
pre-conditions are, therefore, 
provided for optimal baking 
results.

DIOSNA
Never satisfied even with state-
of-art quality, experience and 
innovation, DIOSNA’s company 
goal has not changed in 130 
years. Our aim is to develop 
technologies which give our 
customers significant benefits. 
Continuous development and 

improvement and not being 
content with our current 
technology is one of our most 
important motivations.

As the global market leader in 
mixing technology and pioneers 
of machine-controlled pre-dough 
and sourdough machinery design, 
Diosna provides complete dough 
production systems on a world-
wide basis – which is unique in 
this industry.

STARTGUT® – for reliable 
fermentation processes
Fermentation processes such 
as those used for batters and 
sourdoughs must be reliable 
and repeatable. They only work 
because microorganisms do their 
work; i.e. breaking down flour 
components, fermenting sugars 
and converting those sugars into 
sour-acid (milk and acetic acid) 
and loosening gas (CO2). 

Stable processes are only 
obtained if you are constantly 
using starter cultures. The 

microorganisms used are lactic 
acid bacteria and yeast which 
have been selected specifically 
for their respective uses in pre-
dough and guarantee reliable 
guidance under set conditions. 
The DoughExperts offer special 
crops for all types of forage and 
sourdough guides.

PREDOUGH PLANTS – the 
starting point for your product 
quality
From industrial scale operations 
or chain outlet operators to 
craft producers with the highest 
level of requirements in terms 
of quality, DIOSNA provides 
customer-focused solutions for all 
types of pre-dough or sourdough 
in a modern bakery. 

It is our goal to ensure that on a 
worldwide basis, more and more 
consumers knowingly eat tasty 
and naturally baked products 
from dough. Bread-making is an 
art and naturalness is its secret. A 
good bread contains no industrial 
additives; only flour, water, salt, 

DIOSNA 
The dough experts 

Our portfolio for your success
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and yeast to create specially 
formative dough.

The portfolio includes pre-dough 
systems and continuous pre-
dough production for wheat 
pre-dough and sourdough, spelt 
sourdough, rye sourdough and 
thermally managed pre-doughs.

MIXING SYSTEMS – the best 
mixing technology
DIOSNA Mixing Plants consist 
of perfectly developed bakery 
machines combined with 
sophisticated automation 
technology. The portfolio includes 
Spiralmixers, Wendelmixers 

and L-Shaped Mixers, in-line 
Transport Systems, Carousel 
Principle and the continoMIXX 
with the High Pressure Pre-Mixer, 
Dough Resting Systems as well 
as Elevator Tippers, Planetary 
Mixers and Stirring and Beating 
Machines.

The SPIRALMIXERS are known for 
optimal mixing processes - for 
batches of every size, from small 
to full bowl loads. Exceptional 
results for all kinds of dough are 
achievable: from the demands 
of wheat dough to mixed grain 
bread dough and wholemeal 
dough.

The principle of the 
WENDELMIXER is based on two 
mixing tools, installed off-centre, 
which turn in opposite directions 
and during operation, lowered 
into the rotating bowl. This 
creates a special spiral movement 
which enables dough to be 
created fast and precisely, with 
the dough barely warming up.

The DIOSNA Wendel Mixer is 
of particular interest for large, 
traditional bakeries and industrial 
businesses. These highly 
economical production kneaders 
are available in a stationary 
design with a wheeled bowl.

17INNOVATION PROFILE
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DIOSNA Dierks & Söhne GmbH
Am Tie 23
D-49086 Osnabrück
Telefon: +49 541 33104 0
Telefax: +49 541 33104 10
E-Mail: info@diosna.com
www.diosna.com

Contact:
Stephanie Vorwerk
Telefon: +49 5139 9995 0
Telefax: +49 5139 9995 19
E-Mail: stephanie.vorwerk@diosna.de

FIND OUT MORE 

MORE DETAILS ON THE  
BAKINGEUROPE WEBSITE

The LINEAR-TRANSPORT-SYSTEM 
offers the highest level of 
automation technology boasting a 
fully automatic overall process. 

Within a linear transport 
system there are available, 
several dosing, kneading and/
or emptying systems meaning 
that several recipes can be made 
simultaneously with different 
kneaders to serve several 
subsequent lines containing 
different or identical doughs. It 
can be programmed with different 
dough rest periods depending on 
the individual recipes.

The CONTINOMIXX consists of a 
continuous dosing system, a pre-
kneader and the newly patented 
generation of the continoMIXX 
premium system.

In the pre-stage, all raw material 
components are pre-kneaded, the 
post-kneading in the premium 
system continoMIXX ensures 
an ideal and flexible dough 
production. 

Whilst in the pre-kneader a 
homogeneous pre-dough is 
created within a matter of 

seconds with the dough being 
fed immediately to further 
processing in the premium 
system continoMIXX which 
combines homogeneous mixing 
with effective kneading.

QUALITY CONTROL – Quality is 
the result of permanent controls
DIOSNA support their customers 
in identifying weak points of 
production through targeted 
intervention into the production 
process in order to achieve 
optimisation and assurance of 
quality. The laboratory offers 
analyses of sourdough and bread 
with evaluation and consultation 
in return. 

FLOUR ANALYSIS is our range of 
new services
Natural materials tend to be 
unpredictable and come in a 
variety of compositions and 
quality. In order to produce 
high class bakery products with 
a constant premium quality, 
DIOSNA provides all essential 
data for your raw materials:-

Proteins 
Important for performance of the 
dough and baking process

Wet gluten 
Influences dough structure, 
volume and relaxation

Ash 
Relevant for the fermentation 
process and product features

Water absorption 
Significant for dough performance, 
crumb and freshness. n

Pre-dough system
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NEWS
REAL BREAD CAMPAIGN AWARD

Baking Europe recently caught up with the Real Bread Campaign and would like to congratulate its 
co-ordinator Chris Young on his outstanding achievement and contribution to the baking industry in 
recent years.  The award was presented by Julie Byrne, Managing Director of School of Artisan Food.

School of Artisan Food  
honours Real Bread 
Campaign co-ordinator

Julie Byrne (School of Artisan Food managing director), Chris Young (Real Bread Campaign coordinator) Alison Swan 
Parente MBE (School of Artisan Food founder) Photo courtesy of The School of Artisan Food
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REAL BREAD CAMPAIGN AWARD

At its annual Advanced 
Diploma in Artisan Baking 

graduation ceremony, the School 
of Artisan Food also presented its 
first honorary Fellowship to Chris 
Young for ‘services to the Real 
Bread Campaign’.

Chris (pictured) said: “I’m 
surprised, honoured, chuffed 
and taking this one for team Real 
Bread. I look forward to welcoming 
far more deserving fellow Fellows 
to keep me company.”

Julie Byrne, the School’s  
Managing Director said: “We  
are delighted to present 
Chris Young with our first 
Fellowship. What a fantastic 

way to commend his invaluable 
and continued support of the 
School and the positive impact 
he has had on the real bread 
community.”

The School’s founder, Alison 
Swan-Parente, added: “The work 
that Chris does as part of the Real 
Bread Campaign is incredibly 
important in educating and 
raising the profile of good bread. 
He is truly remarkable and we are 
very excited to welcome him as 
our inaugural Fellow.”

ADVANCED DIPLOMA IN 
ARTISAN BAKING
Based on the Welbeck Estate 
in Nottinghamshire, United 

Kingdom, the School is a 
registered charity committed 
to promoting good food, good 
health, local employment, a 
sustainable environment and a 
safe supply chain. It works with 
schools, voluntary organisations, 
community groups and social 
enterprises to provide skills 
training, information, volunteer 
opportunities and advice. There is 
a particular focus on Real Bread 
making, cheese making, patisserie 
and viennoiserie, butchery, 
charcuterie and preserving.

The school’s core, charitable 
purpose is to raise funds to create 
bursaries for diploma students 
to make the full-time baking and 

Student at School of Artisan Food Photo courtesy of The School of Artisan Food
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first honorary Fellowship to Chris 
Young for ‘services to the Real 
Bread Campaign’.

Chris (pictured) said: “I’m 
surprised, honoured, chuffed 
and taking this one for team Real 
Bread. I look forward to welcoming 
far more deserving fellow Fellows 
to keep me company.”

Julie Byrne, the School’s  
Managing Director said: “We  
are delighted to present 
Chris Young with our first 
Fellowship. What a fantastic 

way to commend his invaluable 
and continued support of the 
School and the positive impact 
he has had on the real bread 
community.”

The School’s founder, Alison 
Swan-Parente, added: “The work 
that Chris does as part of the Real 
Bread Campaign is incredibly 
important in educating and 
raising the profile of good bread. 
He is truly remarkable and we are 
very excited to welcome him as 
our inaugural Fellow.”

ADVANCED DIPLOMA IN 
ARTISAN BAKING
Based on the Welbeck Estate 
in Nottinghamshire, United 

Kingdom, the School is a 
registered charity committed 
to promoting good food, good 
health, local employment, a 
sustainable environment and a 
safe supply chain. It works with 
schools, voluntary organisations, 
community groups and social 
enterprises to provide skills 
training, information, volunteer 
opportunities and advice. There is 
a particular focus on Real Bread 
making, cheese making, patisserie 
and viennoiserie, butchery, 
charcuterie and preserving.

The school’s core, charitable 
purpose is to raise funds to create 
bursaries for diploma students 
to make the full-time baking and 

Student at School of Artisan Food Photo courtesy of The School of Artisan Food
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entrepreneurship course available 
to people who would otherwise 
not be able to afford the training. 
This is done through a number of 
means including grant funding 
and charging full fees on short 
courses.

Having learned both business 

and artisan baking skills, many 
enterprising diploma course 
alumni have gone on to found 
their own bakeries at the hearts 
of their local communities. They 
include Clare Barton’s Bakehouse 
at 124 in Tonbridge, Russell 
Goodwin’s Companio Bakery 
in Manchester, Ian Waterland’s 

Knead Good Bread in Leicester, 
Rebecca Bishop’s Two Magpies 
in Southwold, Matina Mitchell 
and Laura Bullock’s Seven Hills 
Bakery and Martha Brown’s Forge 
Bakehouse, both in Sheffield, 
Cedric Martens’ Koek en Brood 
in Belguim, and Helen Lockett’s 
bakery108 in Bristol.

COMPANIONS
The Campaign was instigated 
by inspirational Real Bread 
champion and long-time Sustain 
friend Andrew Whitley, who has 
also worked with the School 
on many occasions. Chris has 
worked for the charity Sustain 
coordinating the Campaign since 
2009, the year that the School was 
founded, and has helped to build 
a strong relationship between the 
two organisations. The School has 
been a supporter of the Campaign 
since its foundation and became 
a member of the Sustain alliance 
in 2014. The following year, the 
alliance elected Alison Swan-
Parente to the Sustain council as 
a trustee.

The School was the location 
of the photoshoot for the 
Campaign’s recipe book, Slow 
Dough: Real Bread, with the 
School’s Head of Baking Wayne 
Caddy setting diploma students 
the task of testing and refining 
more than seventy recipes ready 
for the camera (and the book’s 
readers) as a class project. n

 The School of Artisan Food
Visit schoolofartisanfood.org
Phone 01909 532 171 
Email info@schoolofartisanfood.org

The Real Bread Campaign,  
contact Chris Young: 
realbread@sustainweb.org 

FIND OUT MORE 

SCHOOL OF ARTISAN FOOD
Based on the beautiful Welbeck Estate in 
North Nottinghamshire, The School is a 
registered charity dedicated to teaching skills 
in all aspects of sustainable and artisan food 
production. 

From one-day taster sessions to advanced level 
masterclasses, courses cover subjects including 
baking and patisserie, cheesemaking, butchery and charcuterie, 
preserving and pickling, food business start-up, chocolate making 
and ice cream making.

For those wishing to become professional artisan bakers, the School 
offers a 10-month, full-time Advanced Diploma in Artisan Baking 
which is an externally accredited Food and Drink Qualification (FDQ). 
This course equips students with the essential baking skills and 
business knowledge needed to launch a successful artisan bakery, 
work in the baking industry or manage a bakery enterprise.

As a charity, the School works with voluntary organisations, schools 
and colleges, and community groups to provide opportunities to 
inspire and teach artisan food production skills.

www.schoolofartisanfood.org    

REAL BREAD CAMPAIGN
Instigated by the artisan baker, activist and 
educator Andrew Whitley, the Real Bread 
Campaign is run by the food and farming 
charity Sustain: the alliance for better food 
and farming. Starting from a simple, basic definition of Real Bread 
as made without any artificial additives, the Campaign’s mission is 
to find and share ways to make bread better for us, better for our 
communities and better for the planet.

Its network of paying supporters extends to more than 20 other 
countries and includes small-batch retail and wholesale bakers, 
home-based micro-bakers, and other people who simply have a 
passion for Real Bread.  

www.realbreadcampaign.org
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Since its foundation in 1919, 
the German manufacturer 

of baking ovens MIWE has 
consistently pursued its goal to 
make baking simple. With the 
introduction of a wireless multi-
point core temperature sensor for 
rack ovens, MIWE has found yet 
another way of offering today’s 
discerning bakers more value, 
making their work a bit easier. 
The advantages of measuring 
the core temperature during the 
baking process are clear: it allows 
bakers to optimise the baking 
process and results, provides 
them with the certainty that the 
required minimum temperatures 
are actually reached and even 
documents the process.

Why has no-one offered a core 
temperature sensor for rack 
ovens before? 
The answer is obvious: because 
the racks in these ovens rotate 
while baking. This is why 
conventional wired sensors are 
simply impractical. No matter 
how long the cable is, it is 
always too short. However, MIWE 
engineers refused to accept this 
situation – the added benefit 
these sensors offer for bakers is 
far too great. So, they developed 
an entirely new multi-point core 
temperature sensor that doesn’t 
require a cable since it sends the 
measurements to the control 
system wirelessly, which in turn 
clearly displays and logs them.

Better baking results
Let’s consider nut loaves or 
cheesecake. Both are baked to 
perfection when they are a little 
moist inside, yet still baked 
through, i.e. when they reach 
a certain core temperature (for 
example 85°C). Even professionals 
can have trouble identifying 
that exact point in time when 
the cake is done by just looking 
at it, as they can only see the 
surface. So, they let it bake a few 
minutes longer to be sure – after 
all it’s better to be safe than sorry. 
Yet in doing so, they sacrifice 
moisture and succulence. Not so 
with the MIWE core temperature 
sensor, which allows operators 
to determine the exact time to 
remove the products from the 
oven, down to the last degree. It 
is available for the MIWE thermo-
static wagon oven, and the 
wireless version is available for 
the rack oven MIWE roll-in e+.

Of course, this not only goes 
for nut loaves, but for all yeast-
based products, cheesecakes, 

Getting to the core of 
the matter with MIWE
MIWE introduces continuous core temperature measurement in rack ovens

The measurement tip can be secured precisely in the product with a range 
of holders for loaf or round baking tins

A few of the many advantages 
of the core temperature sensor:

• Targeted optimisation of 
baking results

• The certainty that required 
minimum temperatures are 
actually reached

• Incredibly simple food safety 
documentation
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fruitcakes, Viennese biscuit 
base and tin loaves, where the 
core temperature can usually 
only be checked by removing 
an individual tin. Wherever it is 
important that all ingredients in 
the core of the baked product are 
perfectly combined and stable, 
the core temperature sensor 
provides precisely the required 
information.

Another example: high-volume 
products. In the case of a classic 
70:30 rye mix loaf, studies prove 
what was assumed in theory: 
the moisture of the bread (and 
thus the subjectively perceived 
freshness) is completely 
different depending on the core 
temperature reached while 
baking. After two hours of storage, 
there is already a 20g difference 
in the moisture content of a 750g 
loaf baked to a core temperature 
of 101°C, and the same loaf 
that was only baked to a core 
temperature of 97°C (a difference 
of only 4°C!). Customers 
experience this as a very clear 
difference in freshness. What 
can be done? Reduce the baking 
time? The baking temperature? 
But what does that mean for crust 
formation? 

The problem faced when 
baking cheesecake is similar: 
Studies have shown that in the 
most commonly used baking 
programmes, the required core 
temperature is reached far earlier 
than the end of the programme. 
While the remaining baking 
time may provide the desirable 

browning of the surface, it also 
dries out the core of the cake 
unnecessarily. Shortening the 
baking time alone does not solve 
the problem, and neither does 
reducing the baking temperature. 

Luckily, bakers using the MIWE 
core temperature sensor no 
longer have to worry about 
such things, as it allows them 
to determine the right mix 
of temperature (curve) and 
baking time and to optimise the 
baking programme accordingly.  
Furthermore, since the control 
MIWE TC logs the readings from 
the core temperature sensor, 
it can validate that a required 
minimum temperature at which 
germs and spores are reliably 
killed has been reached in the 
core, thus taking the headache 
out of food safety documentation.

Using the core temperature 
sensor couldn’t be easier: simply 
remove it from the dedicated 
holder on the operating column 
and insert it in a product in the 
upper third of the rack wagon. 
Besides the target temperature, 
the control unit also shows the 
current actual core temperature 
and emits an acoustic signal 
when the target temperature is 
reached, as well as indicating it 
on the display. 

MIWE makes baking simple 
Baking can be this easy – with 
MIWE, of course. MIWE is a 
modern family-owned company, 
globally recognised in the field 
of refrigeration, baking process 

stages, automation technology 
and plant engineering. In 2019, 
MIWE Michael Wenz GmbH will 
celebrate its centennial – 100 
years of innovation, passion and 
service. “Everything that we do 
is devoted to helping you, our 
customers, make better baked 
goods and thus ultimately better 
business.” Sabine Michaela Wenz, 
CEO. Despite having its roots in 
Germany, the company has eight 
subsidiaries (in the USA, Canada, 
Russia, Austria, France, Italy, 
Singapore and Switzerland) as 
well as 40 international agencies. 
Wherever you call home: the 
nearest MIWE dealer is not far. n

MIWE Michael Wenz GmbH
Michael-Wenz-Straße 2-10
97450 Arnstein
Germany
Telephone: +49 (0)9363 - 680
contact@miwe.de
www.miwe.com

FIND OUT MORE 

MORE DETAILS ON THE  
BAKINGEUROPE WEBSITE
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After two hours of storage, there is already a 20g difference in 
the moisture content of a 750g loaf baked to a core temperature 
of 101°C, and the same loaf that was only baked to a core 
temperature of 97°C (a difference of only 4°C!).
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The global baking industry 
is very competitive, 

dynamic and trend-driven. 
While consumer preferences for 
bakery products vary by local 
market; global consumer trends 
for health, convenience and 
indulgence are driving growth 
areas within the developed bakery 
sector. The extremely demanding 
and competitive bakery market 
is continually looking for novel, 
sophisticated, and stable products 
which retain to the greatest 
extent possible, the eating 
quality of the fresh product, as 
well as safer and better tasting 
bakery-based food products. 
The unique selling point of most 
bakery products are is their 
freshness, therefore, freshness as 
a primary quality indicator needs 
to be maintained. The role that 
packaging plays in addressing all 
of this, and more besides, cannot 
be underestimated. 

The fundamental aspects of all 
packaging materials and systems 

Potential application of 

smart packaging
systems to bakery products
 
 
By M.C. Cruz-Romero and J. P. Kerry
Food Packaging Group, School of Food & Nutritional Sciences, University College Cork, Cork, Ireland
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is that in an economic manner, 
they must contain, protect, 
preserve, inform (throughout the 
entire distribution process from 
point of manufacture to points 
of consumer usage) and provide 
convenience (at many different 
levels) while acknowledging 
the constraints placed upon 
their usage from both legal and 
environmental perspectives. As 
these fundamental principles 
apply to all forms of packaging 
materials and systems, it follows 
that irrespective of the specific 
level at which the packaging is 
industrially applied (primary-
sales packaging, secondary-
collation and handling packaging 
or tertiary-transport packaging), 
all must conform to these same 
principles (Cruz-Romero & Kerry, 
2008). 

Packaging materials used for 
packaging bakery products must 
conform to the fundamental 
principles outlined above and 
satisfy all that is required of the 

Potential application of 

smart packaging
systems to bakery products
 
 
By M.C. Cruz-Romero and J. P. Kerry
Food Packaging Group, School of Food & Nutritional Sciences, University College Cork, Cork, Ireland

Malco Cruz-Romero Joe Kerry
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product from both technical 
(containment, protection and 
preservation) and sales (cost, 
convenience, sales information, 
labelling information, legal 
requirements, environmental 
requirements) perspectives (Cruz-
Romero & Kerry, 2011). In our own 
packaging group at University 
College Cork (UCC), we describe 

all of the packaging materials 
and formats utilised in primary, 
secondary and tertiary packaging 
as first-level packaging because 
all the conventional packaging 
materials used contain, protect, 
preserve, and inform at the most 
basic level (Kerry, 2014). We have 
defined smart packaging as 
second level packaging because 

the formats and materials used 
support first level packaging by 
layering the additional ability to 
further enhance preservation or 
provide additional information 
or convenience. For the purpose 
of this contribution, this is how 
these forms of packaging will 
be described in the context 
of presenting new packaging 
technologies, materials and 
formats for bakery products. 

Packaging formats for bakery 
food products vary significantly 
and are linked with the method 
of production, storage, and 
consumer preference. Factors to 
be considered when choosing a 
packaging system for application 
to bakery products include; 
properties of the packaging 
material, processing conditions 
employed, physical, chemical, 
and biological characteristics of 
the bakery products intended 
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Table 1 Examples of smart packaging technologies with potential use within the bakery industry  

Smart packaging technology Benefits for packaged bakery food products 

Oxygen scavenger Delay oxidation of bakery products

Antioxidant release Inhibit or delay lipid oxidation in dried or high fat content bakery products

Carbon dioxide emitters Delay microbial growth and increase shelf-life of bakery products

Antimicrobial release/coating Inhibit microbial spoilage of bakery products

Flavour/aroma emitters Enhance/mask organoleptic properties of a wide range of  bakery products

Odour scavenging Mask off-odours and taints in bakery products

Time temperature indicators Provides visual evidence of the temperature history on a wide range of bakery 
products and indicates end of shelf-life

Freshness indicators Indicate the presence of chemicals associated with spoilage in bakery products

Leak indicators Warn of sealing failures or physical damage to packaged bakery products  
(e.g. MAP products)

Oxygen indicators Warn processors of the presence of oxygen in  MAP packaged bakery products

Tampering indicators Warn consumers that the pack may have been tampered or opened before 
purchase

Product authenticity indicators Distinguish genuine high value products from counterfeit items

dueboer.de

TSA 800

RELEASE AGENTS AND GREASING MACHINERY

Setting the standard

automatic release agent 
spray system

automatic greasing of all 
tins and trays

modular design

flexible versions for all 
lines and types of transport

safety and cleanliness 
at work
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for packaging, possible bakery 
product/package interactions 
and general containment issues; 
intended product markets and 
specified shelf-life. Other factors 
to take into consideration, 
include; environment to which 
the bakery product is exposed 
during distribution and storage; 
product end-use, package waste 
and disposal and costs related 
to the package throughout the 
distribution chain (Marsh & 
Bugusu, 2007). 

Bakery products are typically 
short shelf-life products that 
do not generally pose high 
potential risks to consumers. 
Although in bakery products 
many modes of deterioration are 
possible, the most common forms 
are microbiological spoilage, 
physical spoilage (staling and 
moisture loss/gain) and lipid 
oxidation causing rancidity/
off-flavours (Robertson, 2013; 

Min, Kim and Han, 2013). While 
physical and chemical spoilage 
limits the shelf-life of low and 
intermediate moisture bakery 
products, microbiological spoilage 
by bacteria, yeast and moulds 
is the concern in high moisture 
products i.e., products with a 
water activity (aw )>0.85 (Smith, 
Daifas, El-Khoury, Koukoutsis 
& El-Khoury, 2004). For bakery 
products with aw ≥ 0.86, the 
Penicillium group of moulds tend 
to govern mould-free shelf-life, 
but at aw < 0.86, the Eurotium 
(Aspergillus) glaucus group of 
moulds predominate (Robertson, 
2013). 

First level packaging materials 
used for packaging bakery 
products range from the use 
of paper, waxed paper, and 
polyolefin-based plastic wrappers 
and bags to laminates that can 
be either metallised or non-
metallised, but which rely heavily 

on the use of plastics such as 
biaxially oriented polypropylene 
and low density polyethylene. 
For high-value speciality breads 
that are packed for convenience 
and shelf-life stability (2- to 3 
-weeks) without the requirement 
of chemical preservatives, then 
plastic-based laminates using 
PET/LDPE or PA/LDPE are used 
in combination with modified 
atmosphere packaging (MAP) 
employing gas mixes devoid of 
oxygen (Kerry, 2014).

Smart packaging is a broad 
term encompassing a range 
of relatively new packaging 
concepts, most of which can be 
placed in one of the two principle 
categories: active packaging 
and intelligent packaging. 
Active packaging refers to the 
incorporation of certain additives 
into packaging materials, 
or incorporated within the 
packaging materials themselves 
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with the aim of maintaining or 
extending product quality and 
shelf-life. Packaging may be 
termed active when it performs 
some desired role in food 
preservation other than providing 
an inert barrier to external 
conditions. Active packaging 
has been defined as packaging 
that changes the condition of 
the product to extend shelf-life 
or to improve safety or sensory 
properties, while maintaining 
the quality of the product 
(Kerry, 2014). Active packaging 
includes additives or “freshness 
enhancers” that can participate in 
a host of packaging applications 
and by doing so, enhance the 
preservation function of the 
primary packaging system (Table 
1). Second level packaging is most 
likely to be employed for a range 
of bread products or luxury-style 
cakes. Ethanol emitters such as 
Ethicna, antimold 102, Negamold, 
Oitech, ET Pack, and ageless type 
SE, have been and are employed 
commercially in Japan for high-
moisture bakery goods and have 
been reported to extend product 
shelf-lives up to 200% (Hempel et 
al., 2013). 

With high aw bakery products, 
shelf-life is sometimes limited 
by the growth of yeasts or lactic 
acid bacteria rather than moulds. 
Chemical preservatives are 
used by the bakery industry to 
prevent or delay microbiological 
spoilage, however, the trend 
towards bakery products being as 
natural and simple as possible, 
free of preservatives and 
unwanted additives, is driving 
the development of alternative 
methods such as the use of MAP 
(Robertson, 2013). The gases used 
in MAP for bakery products are 
principally carbon dioxide (CO2) 
and nitrogen (N2). CO2 is used for 
its bacteriostatic and fungistatic 
properties and it is particularly 
effective against moulds and 
Gram-negative, aerobic spoilage 
bacteria such as Pseudomonas 
spp., but it is less effective in 
controlling yeast and lactic 
acid bacteria (Robertson, 2013) 
which cause spoilage either in 
the form of visible growth or by 
the generation of CO2, which 
cause the package to expand 
(Robertson, 2013) and have a 
blown pack appearance. The 
gas mixtures recommended for 

The iron powder is separated from 
the food by keeping it in a small, 
highly O2 permeable sachet that is 
labelled ‘Do not eat’ and includes a 
diagram illustrating this warning

Table 2 Typical gas mixtures used in MAP of bakery products (Adapted from Dansensor, 2017)

Product category Recommended gas mix

Retail Bulk Typical types of packaging

CO2 

(%) 

N2  

(%) 
CO2 

(%) 

N2  

(%) Bakery food items Retail Bulk

Bakery products 50 50 70 30 Bagels, bread puddings, breads, buns, 
cheesecakes, crêpes, croissants, 
crumpets, Danish pastries, fruit breads, 
fruit cakes, fruit pies, fruit strudels, fruit 
tarts, meringue cakes, muffins, nan bread, 
nut breads, pancakes, par-baked breads, 
pitta bread, pizza bases, pretzels, sponge 
layer cakes, Swiss rolls, taco shells, 
tortillas, vegetable breads, waffles.

Tray sealed & 
thermoformed 
packages, flow 
packages.

Bag-in-box
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with the aim of maintaining or 
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typical bakery products are listed 
in Table 2. Shelf-life extensions of 
between 3 weeks and 3 months 
storage at room temperature can 
be achieved using appropriate 
mixtures of CO2 and N2 (Smith, 
Daifas, El-Khoury, Koukoutsis & 
El-Khoury, 2004). 

MAP techniques do not always 
facilitate complete removal of 
oxygen (O2). O2 that permeates 
through the packaging film or 
is trapped within the bakery 
product or between slices of 
bakery products cannot be 
totally removed by MAP. From a 
microbiological perspective, O2 
facilitates the growth of aerobic 
bacteria and moulds. From a 
physicochemical perspective, 
oxidative reactions can result in 
adverse qualities of the bakery 
product such as off-odours, off 
flavours, undesirable colour 
changes and reduction of the 
nutritional quality. One solution 
to this problem is the use of 
O2 absorbers/scavengers when 
packaging bakery products since 
such technologies can remove 
residual and/or the entering of 
O2 through the packaging and 
help to maintain the nutritional, 
physicochemical quality and 

freshness of bakery products 
while increasing product shelf-
life. Bakery items like cakes, 
pastries, etc. exposed to air 
(which has an O2 content of 
around 21%) for long durations 
can accelerate spoilage due to 
oxidation of proteins and lipids, 
thereby affecting the taste, 
texture and aroma of the baked 
product and consequently, their 
overall acceptability. 

O2 scavengers are the most 
commercially important sub-
category of active packaging 
for food products and the most 
well-known take the form of 
small sachets containing various 
iron-based powders containing 
an assortment of substances. 
These chemical systems often 
react with water supplied by 
the food to produce a reactive 
hydrated metallic reducing agent 
that scavenges O2 within the 
food package and irreversibly 
converts it to a stable oxide. The 
iron powder is separated from 
the food by keeping it in a small, 
highly O2 permeable sachet 
that is labelled ‘Do not eat’ and 
includes a diagram illustrating 
this warning (Fig. 1). Non-
metallic O2 scavengers have also 

been developed to alleviate the 
potential for metallic taints being 
imparted to food products. Non-
metallic scavengers include those 
that use organic reducing agents 
such as ascorbic acid, ascorbate 
salts or catechol. They also 
include enzymatic O2 scavenger 
systems using either glucose 
oxidase or ethanol oxidase, 
which could be incorporated into 
sachets, adhesive labels or into 
packaging film surfaces, card and 
closure liner (Day, 2008). 

The main advantage of using 
such scavengers is that they are 
capable of reducing O2 levels to 
less than 0.01%, which is much 
lower than the typical 0.3-3.0% 
residual O2 levels achievable by 
MAP. O2 scavengers can be used 
alone or in combination with 
MAP, but commercially, it is more 
common to remove most of O2 
content using MAP technology 
and then use the O2 scavenger 
to eliminate the residual O2 
present in the packaged bakery 
product. Ageless® (Mitsubishi 
Gas Chemical Co., Japan) is the 
most common O2 scavenging 
system based on iron oxidation. 
Other examples of O2 absorbing 
sachets include O20™ (O2 Zero, 

“Shelf-life extensions of between 3 
weeks and 3 months storage at room 
temperature can be achieved using 
appropriate mixtures of CO2 and N2”
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UK), ATCO® (EMCO Packaging 
Systems, UK; Standa Industrie, 
France)), FreshPax®, FreshMax® 
and Freshcard™ (Multisorb 
Technologies, Inc., USA), 
Oxyfree®, Oxylabel™ (Sorbtech 
International, USA) and Oxysorb 
(Pillsbury Co., USA).

Recently, the EFSA Panel on Food 
Contact Materials, Enzymes, 
Flavourings and Processing Aids 
concluded that the substances 
used in the manufacture of 
O2 scavengers do not raise a 
safety concern when used in O2 
absorbing sachets, patches or 
cards, placed in the headspace of 
the primary packaging or when 
used in direct contact with food, 
excluding liquid food or foods 
that have an external aqueous 

liquid phase on the surface of 
products such as sliced fruits and 
fresh meat (EFSA, 2013).

Intelligent packaging (IP) is 
packaging that in some way 
senses some properties of food 
it encloses or the environment 
in which it is kept and is capable 
of informing the manufacturer, 
retailer and consumer of the state 
of these properties. Although 
distinctly different from the 
concept of active packaging, 
features of intelligent packaging 
can be used to check the 
effectiveness and integrity of 
active packaging systems (Kerry, 
2014). Intelligent packaging 
systems can be classified into 
three categories: 1) Indicate 
product quality, for example, 

quality indicators, temperature 
and TTIs and gas concentration 
indicators; 2) Provide more 
convenience, for example, 
during preparation and cooking 
of foods 3) Provide protection 
against theft, counterfeiting and 
tampering. n
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BE Good morning, Mr. Trübl. 
For the benefit of those of 

readers of Baking Europe who 
might not know very much 
about Aston Foods International 
AG, could you tell us a little 
about the company?

Aston Foods International AG 
(Aston Foods) is now the full 
name of company depicting 
our global market place. Indeed 
we are looking to position the 
company as the market leader 
in vacuum cooling systems to 

the large-scale industrial and 
commercial bakery sectors. 
Boasting Swiss manufacturing 
quality, Aston Foods is a privately 
owned company based in Zug, 
Switzerland so we are ideally 
placed to supply all of Europe.

BE Tell us a little about your 
product developments 

and the benefits of using this 
technology.

Our vacuum cooling systems 
are designed and manufactured 

in accordance with customers’ 
specific requirements such as 
production volume, types of trays 
and baking lines in use. 

Aston Foods vacuum cooling 
systems are designed to reduce 
the cooling equipment footprint 
and decrease cooling times 
significantly where tradition 
cooling systems are in use (such 
as spiral cooling). Bakers using 
traditional cooling methods  
may have to wait around 90 
minutes for products to cool down 

Baking Europe  
Interview 
 
An interview with Mr. Trübl of Aston Foods International AG

Figure shows significant time saving of vacuum cooled products against conventional cooling
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after being baked before they are 
ready to be packaged compared 
to between 70 seconds and 3 
minutes using a vacuum cooling 
process.  That’s a reduction 
in cooling time of more than 
95%, huge savings in cost and 
a significant improvement in 
freshness and shelf-life! More 
importantly and as a result it has 
been known for bakers to enjoy an 
extra two hours in bed.

Return on investment has been 
known to be from 18 to 30 
months from installation.

BE What are the most 
recent vacuum cooling 

technologies that you have been 
developing?

Our Compact Chamber vacuum 
baking system is our latest 

product, which we specifically 
developed for the needs of SMEs 
including small bakeries. The 
Aston Compact Chamber includes 
all the benefits of our vacuum 
cooling baking process with the  
smallest space requirements. 
For high volume producers we 
improved our successful Continua 
vacuum baking system. See 
picture of this machine on the 
front cover of this issue.

The Continua vacuum cooling 
system as illustrated on the 
front cover of this issue of 
your magazine, is built in a 
modular design and comprises 
several vacuum chambers 
arranged horizontally one 
above the other. Each vacuum 
chamber is connected directly 
with a vacuum pump with the 
loading and unloading being 

fully automated as an integral 
part of the system.  The basic 
parameters of the process known 
from the NEREUS batch chamber 
remain unchanged – such as 
pump concept, HMI and control 
systems. In particular those of our 
clients who intend to embrace 
automation and digitalisation, 
will benefit from this concept. 
High speed production lines and 
big volume producers (of up to 10 
tons per hour, e.g. toast bread or 
burger buns) will finally have an 
economic solution for efficient 
cooling. 

BE And I understand that you 
have recently taken over 

as CEO and that you have some 
exciting plans for the future of 
Aston Foods. Perhaps you could 
detail a little bit about your 
background and these plans.

Chifon Cake – left conventionally cooled, right vacuum cooled

Croissant –  left conventionally cooled, right vacuum cooled
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I took up office on 1st July this 
year, a full two months before 
my predecessor Christian Vetterli 
left, to ensure a smooth transition 
before handover.  My background 
as a highly experienced business 
consultant driving change in 
many companies across Europe 
has furnished me with the robust 
tools and skillset to foster and see 
through an exciting development 
plan for Aston Foods, a company 
which I can see has a bright 
future for its innovation, product 
quality and customer service.

BE And you mentioned a 
special Bakery Day that 

Aston Foods is running?  Can 
you tell me a little more about 
this day and what bakers can 
gain from it?

We see ourselves as a premium 
solutions provider. This also 
comes with a responsibility, to be 
able to understand the integrated 
process of baking. So, specifically 
for the occasions of our Baking 
Days, a regular event that takes 

place in our company, we are 
cooperating with partners from 
research & development as well as 
the industry, to present the state 
of the art of the whole baking 
processes – in combination with 
our vacuum cooling solutions. Our 
clients benefit from the knowledge 
transfer and get an in-depth view 
of many relevant developments. 
Institutions such as the ZHAW /
University of Applied Sciences/
Zurich, Richemont and Swissmills 
will contribute their market 
insights to the programme.

BE Europe is going through 
some tough times at the 

moment with instability from a 
political and economic point of 
view as well as “Brexit”.  What 
are your thoughts about how 
this will affect the future of 
Aston Foods and its direction?

The political situation does not 
affect our business strategy in the 
UK & Ireland. Those have always 
been important markets for us and 
will remain such. Our customers 

and distributers in the UK don’t 
see a direct impact and have 
provided a lively and optimistic 
feedback on future endeavours. 
However, we are aware that it’s a 
challenging time and hope that the 
UK & Ireland will find a sustainable 
set-up with the EU and continue 
to drive innovation & development 
– in the baking industry as well as 
other sectors.

BE Mr. Trübl, thank you for 
your time today. n

Gluten-free bread – right conventionally cooled, left vacuum cooled

Aston Foods International AG 
Sennweidstrasse 45
CH 6312 Steinhausen 
Switzerland
Phone: +41 58 666 06 00
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Often neglected, packaging 
in the food and beverage 

category is so much more than 
merely a means to control portion 
size and help preserve one’s 
product offerings. While much 
of the most innovative work 
happens in the premium sector 
(think, for instance, of drinks 
packaging), there are nevertheless 
great opportunities to be had in 
the baked goods category too. 

First and foremost, packaging 
plays an incredibly important role 
in terms of capturing the visual 
attention of shoppers in store. In 
fact, it has been estimated that 
colour is the dominant cue used by 
most consumers to identify what 
they are looking for in the aisles. 

Colour plays an important role 
both as a recognizable brand 
identifier but also, in a number 
of cases, signifying the type of 
product – think only of the colour 
code used to distinguish full-fat 
from low-fat and no-fat milks, 
or the different colours that are 
often associated with beef, lamb, 

and chicken products in the 
supermarket say.

Transparency is becoming 
increasingly popular across a 
range of product categories. 
According to a recent store 
audit, 20 – 77% of products in 
the supermarket, depending on 
product category, now include 
some transparency in their 
packaging designs depending 
on the category. However, while 
undoubtedly a desirable attribute, 
conveying, as it does, notions 
of quality, this can also raise 
problems/challenges in terms 
product preservation. Think here 
only of all those cream-based 
liqueurs in dark brown glass 
(the dark colour protecting the 
product within from sun damage).

In the best-case scenario, the 
packaging colour acts both as a 
signature colour, identifying the 
brand, while at the same time 
making the product look its best 
too. Here, one need only think 
of the distinctive Heinz baked 
beans greenish-blue that makes 

the beans inside the tin look their 
best. Something very similar has 
been achieved by Cadbury Dairy 
Milk chocolate purple, which 
again provides a great contrast for 
the brown of the chocolate itself. 

Multisensory 

packaging
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(Though, that said, Cadbury have 
not been successful in protecting 
their brand colour!) 

In the baked goods category, by 
contrast, I often use the example 

of Jacob’s cream crackers. The 
brand itself is associated with a 
distinctive bright orange colour 
which is great. Unfortunately, 
however, I don’t believe that 
introducing a transparent window 

into their packaging would help 
to make the product itself stand 
out. The whitish-brown of the 
crackers simply wouldn’t stand 
out from the brand colour.

Beyond the visual attributes of 
the packaging design, though, it 
is important to note that all of 
the other sensory aspects can 
also play a role in helping to 
enhance (or impair) the product 
experience. My favourite example 
here relates to the question of why 
potato chips mostly come in noisy 
packaging. I had always assumed 
that it had something to do with 
product preservation. However, a 
closer look at the history reveals 
that from the very early days (in 
the 1920s), the marketers intuited 
that a noisy product – no one, 
after all, likes a silent, or soggy, 
crisp – deserved noisy packaging. 
Something that matched (or was 
congruent), sonically, in other 
words. We published research 
back in 2011 showing that people 
rate potato chips as slightly, 
but significantly crisper when 
listening to the sound of noisy 

Multisensory 

packaging
 
 
By Prof. Charles Spence (right), Crossmodal Research Laboratory, Oxford University
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crisp bag rattling sounds in the 
background while tasting. 

Things can, of course, be taken 
too far. And this is exactly what 
happened when Frito Lay in 
North America launched their 
new biodegradable packaging Sun 
Chips. This definitely takes the 
biscuit, as it were, for the noisiest 
packaging known to mankind. 
So noisy that my colleague 
had to send me some over so I 
could check the sound levels. 
Unbelievably, they came in at 
an ear-popping 100 dB or so. So 
loud that customers complained; 
So loud that the company was 
soon forced into sending ear 
plugs out to their disgruntled 
customers. And when that didn’t 
quell customer complaints, the 
packaging was withdrawn from 
the shelves.

While Frito Lay went too far, 
I nevertheless believe that no 
matter what kind of baked goods 
you happen to be purveying, you 
should consider whether your 
packaging is making enough 
noise. Some companies have 
managed to develop packaging 
sounds (e.g., on opening) that 
both convey a positive impression 

and become ‘signature sounds’ 
identified with a particular brand. 
Just think of the distinctive 
Snapple ‘pop’ as one great 
example of this. And, in some 
our own recent research we were 
able to demonstrate that people 
thought that the wine they were 
rating tasted better if they had 
just heard the sound of a cork 
being pulled from the bottle 
rather than the sound of a screw-
cap bottle being opened instead.

 What else matters? Well the 
feel of product packaging in the 
hand is really important too. 
The heavier the packaging (or 
cutlery for that matter), the better 
your food or beverage product 
will taste. This is part of what 
makes a certain cola brand and 
many beers taste better when 
consumed direct from the bottle 
than from the can. Obviously the 
idea of making one’s packaging 
heavier contrasts with attempts 
to reduce packaging. However the 
data is clear in this regard, weight 
really matters, conveying as it 
does product quality. Ignore it at 
your peril.

The texture and shape of the 
packaging matters too. Rounder 

shapes tend to bring out 
sweetness and fruitiness in a 
soft drink or wine, say. We have 
conducted research to show that 
people rate biscuits differently 
when the texture of the  
packaging or plateware is 
changed. Together with Luli Biggs, 
we recently demonstrated that 
you can bring out the gingeriness 
of a ginger biscuit by having 
people feel a sandpaper-rough 
surface (rather than a smooth 
one). People’s perception of 
the texture of biscuits is also 
affected by the roughness of the 
packaging. 

Here I am reminded of the Velvet 
toilet tissue brand that treated 
the plastic wrap around their rolls 
of loo paper to give them a soft 
velvety feel, congruent with the 
brand. I know of luxury chocolate 
manufacturers who have done 
much the same thing. How long, 
therefore, before someone tries 
the same in the bakery category, 
to accentuate the textural or 
taste/flavour of their product, and 
who knows, deliver a signature 
feel to market at the same time? 

Many other companies, of course, 
would like their packaging to 
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have a quality, premium, or 
natural feel. And there is research 
out there now highlighting just 
how that can be achieved, at least 
in the case of naturalness.

One of the more recent areas 
of research in multisensory 
packaging development concerns 
the introduction of smelly 
packaging. Everything from 
adding a little chocolate aroma 
to the glue of the seal on your 
chocolate-covered ice-cream bars 
(because chocolate doesn’t smell 
of much when it has been frozen). 

Others, meanwhile, are thinking 
of scenting the air inside the 
packaging through to adding 
aroma to the screw-top of your 
drinks bottle (at least according 
to some patent applications filed 
by Pepsi back in 2013). If done 
well, the likelihood is that the 

consumer will attribute that 
aroma to the product rather than 
its packaging.

The one sense we haven’t 
mentioned yet is taste. One might 
easily think of this as a no go. 
But if you thought that you’d 
be wrong. There are companies 
out there who have made edible 
packaging (inspired by those 
fruits where we eat the skin – a 
kind of natural edible packaging). 
While this is undoubtedly a cute 
idea, the challenge may well end-
up revolving around perceived 
hygiene. After all, would you 
want to eat the packaging if you 
thought that it had been handled 
by someone else beforehand? Me 
neither.

Ultimately, then, product 
packaging plays a key role, both 
in capturing the attention of 

the shopper while sitting there 
on the shelf, but also when it 
comes to enhancing the latter’s 
multisensory experience of the 
product contained within. It 
is almost as if the consumer’s 
brain can’t quite distinguish the 
packaging from the product. 
Hence, whatever feelings we 
have, or associations that we 
make, with the packaging tend 
to get transferred to what we 
think about the product itself. 
And given that innovative 
multisensory packaging solutions 
are now cheaper to deliver to 
market than ever before, there 
is no excuse not to think a little 
more carefully about what the 
packaging of your bakery goods 
may be doing to the experience 
of your customers. Are you really 
certain that it is optimized for 
the experience that you wish to 
deliver? n

One of the more recent areas in 
multisensory packaging development 
concerns the introduction of smelly 
packaging

TO FIND OUT MORE, SEE:

Raine, T. (2007). Multisensory appeal. Packaging News, May, 36-37. 

Simmonds, G., & Spence, C. (2017). Thinking inside the box: Can seeing products 
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Quality & Preference, 62, 340-351. DOI: 10.1016/j.foodqual.2016.11.
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DELIVER-E project - does this 
herald the urban commercial 

delivery vehicles of the 21st 
century?

Baking Europe recently spoke to 
Astheimer a design company in 
Warwick, UK. to find out about 
their design process of a new, 
special electric delivery vehicle 
project that could revolutionise 
urban transport fleets.

BACKGROUND 
The future of urban mobility will 
be dominated by battery powered 
electric vehicles, emission 
controls will tighten and on-line 
shopping will increase, creating 
the need for new zero emission, 
vehicle solutions.

The DELIVER-E is the result of an 
intensive 10-week collaborative 
project between Astheimer and 
the Warwick Manufacturing 
Group (WMG) to design and 
build an electric delivery vehicle 
prototype to satisfy this need. 
This unique collaboration 
showcases the design and 
prototyping capabilities of 
Astheimer and the advanced 
propulsion systems capabilities  
of WMG. 

THE CHALLENGE
Based on the platform of a 
Renault Twizy, was to design 
and produce an electric delivery 
vehicle prototype within 10 weeks. 

The solution needed to be quiet, 
compact, lightweight, ideal for 

DELIVER-E project
Does this herald the urban 
commercial delivery vehicles 
of the 21st century?
Baking Europe recently spoke to Astheimer a design company in  
Warwick, UK. to find out about their design process of a new,  
special electric delivery vehicle project that could revolutionise  
urban transport fleets.

Carsten Astheimer CEO Astheimer Ltd

Deliver-E.indd   38 06/12/2017   09:16

http://www.bakingeurope.eu


38

BAKINGEUROPE Winter 2017 
www.bakingeurope.eu

CUTTING EDGE
ENERGY EFFICIENT, URBAN TRANSPORT

DELIVER-E project - does this 
herald the urban commercial 

delivery vehicles of the 21st 
century?

Baking Europe recently spoke to 
Astheimer a design company in 
Warwick, UK. to find out about 
their design process of a new, 
special electric delivery vehicle 
project that could revolutionise 
urban transport fleets.

BACKGROUND 
The future of urban mobility will 
be dominated by battery powered 
electric vehicles, emission 
controls will tighten and on-line 
shopping will increase, creating 
the need for new zero emission, 
vehicle solutions.

The DELIVER-E is the result of an 
intensive 10-week collaborative 
project between Astheimer and 
the Warwick Manufacturing 
Group (WMG) to design and 
build an electric delivery vehicle 
prototype to satisfy this need. 
This unique collaboration 
showcases the design and 
prototyping capabilities of 
Astheimer and the advanced 
propulsion systems capabilities  
of WMG. 

THE CHALLENGE
Based on the platform of a 
Renault Twizy, was to design 
and produce an electric delivery 
vehicle prototype within 10 weeks. 

The solution needed to be quiet, 
compact, lightweight, ideal for 

DELIVER-E project
Does this herald the urban 
commercial delivery vehicles 
of the 21st century?
Baking Europe recently spoke to Astheimer a design company in  
Warwick, UK. to find out about their design process of a new,  
special electric delivery vehicle project that could revolutionise  
urban transport fleets.

Carsten Astheimer CEO Astheimer Ltd

Deliver-E.indd   38 06/12/2017   09:16

39

Winter 2017 BAKINGEUROPE 
www.bakingeurope.eu

CUTTING EDGE
ENERGY EFFICIENT, URBAN TRANSPORT

DELIVER-E project
Does this herald the urban 
commercial delivery vehicles 
of the 21st century?
Baking Europe recently spoke to Astheimer a design company in  
Warwick, UK. to find out about their design process of a new,  
special electric delivery vehicle project that could revolutionise  
urban transport fleets.

Deliver-E.indd   39 06/12/2017   09:16

http://www.bakingeurope.eu


40

BAKINGEUROPE Winter 2017 
www.bakingeurope.eu

CUTTING EDGE
ENERGY EFFICIENT, URBAN TRANSPORT

navigating urban environments, 
addressing issues like congestion, 
noise, pollution.

THE SOLUTION
Astheimer developed the vehicle 
by enlarging the rear storage 
area, giving it space for three 
online delivery baskets. We also 
added new body panels to the 
DELIVER-E, and fitted it with 
programmable LED pixel strips, 
which can change colour for 
brake and indicator lights. “We 
are working on several projects 
at the forefront of electric 
transportation and autonomous 

technology, anticipating the 
future of mobility which will be 
dominated by electric vehicles“ 
Carsten Astheimer, founder and 
creative director, Astheimer Ltd

PROCESS
Using the Renault Twizy 
compact electric vehicle as a 
donor platform, a new internal 
layout was created to maximise 
potential cargo volume. This 
involved removing the rear 
passenger seat, extending the 
vehicle by 150mm and creating 
a van configuration capable of 
carrying three online delivery 

baskets; increasing the load 
carrying capacity to 300 litres.

In addition, a completely unique 
and appealing look was created 
with new front and rear lighting. 
The dash was also modified 
to enclose a new instrument 
panel to control the latest WMG 
electronics platform.

DESIGN
Futuristic, Purposeful and Simple
Deliver-E is characterised 
through clean lines and 
fluid surfaces, reflecting the 
technologically advanced, 
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intelligent and digital nature 
of the vehicle, with cutting-
edge, 3 dimensional, parametric 
patterns and “halo” LED lighting. 
The proportions highlight the 
cargo carrying capacity of the 
vehicle. A horizontal “floating” 
upper volume, gives a simple, 
purposeful look.

3D SCANNING
To define the new body panels for 
the DELIVER-E, it was essential 
to generate detailed CAD data 
of the existing vehicle.  This 
was achieved using advanced 
3D scanning to capture a virtual 
copy. By scanning the exact 
donor platform to be refitted, all 
manufacturing imperfections 
were captured, enabling the team 
to design and engineer the panels 
to fit with minimum tolerances.

CAD DEVELOPMENT
In total, eight full CAD models of 
the car were created, including 
design changes, build strategy 
updates and feasibility feedback 
loops from suppliers, each 
one was an improvement on 
the previous iteration. Before 

commencing manufacturing, 
the full CAD underwent a digital 
mock up to check assembly 
conditions and to evaluate the 
design concept at full scale, the 
final sign-off was conducted 
using Astheimer’s in-house 
VR equipment, along with 
photorealistic rendering software 
Autodesk VRED.

PARAMETRIC DESIGN
To showcase the intelligent 
nature of the vehicle, Astheimer 
took the opportunity to utilise 
their latest parametric design 
capabilities by creating 3D 
fading patterns symbolising the 
connections in the battery cells. 
This was achieved by developing 
unique code using Grasshopper 
software.

PRODUCTION
The donor vehicle was stripped, 
and the spaceframe modified 
to maximise the cargo space, 
whilst taking care to maintain the 
structural integrity of the vehicle. 
For speed and efficiency, the body 
panels were created by directly 
milling ABS blocks, and were 

finished with automotive paint 
and wrapping. The fit and finish 
was completed successfully to an 
automotive standard.

ASSEMBLY
During the course of several dry 
fittings, components were refined 
and new electronics installed. 
The mounting of the front grill 
completed the vehicle’s character 
and marked the end of the 10-
week project. n

Nick Powell
Marketing Director
T +44 (0) 1926 842354
E Nick@Astheimerltd.com  
Warwick, UK
www.astheimerltd.com

FIND OUT MORE 

The future of urban mobility will  
be dominated by battery powered  
electric vehicles

Astheimer design are working on several projects at the forefront of electric 
transportation and autonomous technology. WMG are is of the world’s 
leading research and education groups, designing solutions and overcoming 
challenges through collaborative R&D and world class education.
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1. ENVIRONMENTAL PRESSURE 
AND GOVERNMENTAL POLICIES 
One of the major current 
environmental concerns is global 
warming which occurs as a result 
of the formation of greenhouse 
gas (GHG) emissions. The most 
important gas is carbon dioxide 
(CO2), followed by methane 
(CH4), chlorofluorocarbons and 
nitrous oxide (N2O). A number 
of factors have contributed 
towards increased levels of GHGs 
including burning fossil fuels for 
electricity and heat generation, 
industrial processes, vehicles and 
air transport. Energy consumption 
and emissions from the food 
industry also makes a significant 
contribution to the GHGs.

The food supply chain in the 
UK contributes 20 - 30% of 
these emissions with outputs 
in the range of 152MtCO2 and 
253MtCO2 (WWF, 2017). The UK 
government has introduced a 
number of regulatory policies to 
reduce those figures one of them 
being the Climate Change Act 
the objectives of which includes 
the reduction of GHG emissions 
by 2050 and provides a system of 
carbon budgeting and financial 

incentives to produce less waste 
and recycle more. The Climate 
Change Umbrella Agreement as 
a voluntary agreement between 
the Environmental agency and 
industry aims to find out how 
much energy can be exempt from 
the Climate Change Levy discount 
via energy bills (Environment 
Agency, 2016). 

The EU Emissions Trading System 
(EU ETS), whose third phase 
began in January 2013, ensures 
that businesses comply with the 

Reducing greenhouse gas
emissions through improved energy efficiency: 
A biscuit industry case study

Dr. Valentina Stojceska 
Brunel University London

Figure 1. Breakdown of CO2 % emmisions of various pieces of baking 
equipment (Carbon trust, 2016) 

0
5

10
15
20
25
30
35
40
45
50

Maximum

Minimum

carbon budgets by reducing the 
UK’s (GHG) emissions below 1900 
levels to at least 35% by the year 
2020. Furthermore, “The 2030 
European Climate and Energy 
Framework” contains a number 
of obligatory actions to reduce 
GHG emissions below 1990 levels 
within the European Union (EU) 
of at least 40% by 2030, with the 
primary missions: “at least 40% 
cuts in greenhouse gas emissions 
(from 1990 levels)”, “at least 27% 
share for renewable energy” 
and “at least 27% improvement 
in energy efficiency” (European 
Commission, 2017). 

2. ENERGY DEMAND REDUCTION 
IN THE BAKING INDUSTRY
The Baking industry in the UK 
produces about 2.5 million tonnes 
of baking products a year and 
is responsible for consuming 
approximately 2,000 GWh energy 
and generating 570,000 tCO2 
(Carbon trust, 2016). It is under 
constant pressure to improve the 
energy efficiency of its operations 
and reduce costs without 
compromising the quality of the 
final products. 

Brunel.indd   43 06/12/2017   09:18

http://www.bakingeurope.eu


44

BAKINGEUROPE Winter 2017 
www.bakingeurope.eu

ENERGY EFFICIENCY
CASE STUDY – BISCUIT INDUSTRY

Figure 1 presents a typical 
breakdown of the GHG emissions 
demonstrating the minimum 
and maximum level of energy 
consumption from different 
baking processes (Carbon trust, 
2016). It can be seen that the main 
contributor to the GHG emissions 
is a baking process followed by 
space heating, electrical services, 
cooling conveyors and others. 
It is apparent that the ovens in 
the baking process are the main 
energy users and GHG emissions 
contributors. 

There are number of 
measurements that can be 
taken to improve the energy 
efficiency in the baking industry, 
as follows: implementation of 
energy management systems 
(EnMS), replacing high energy 
intensive processes with less 
intensive and/or apply energy 
renewable energy resources. 
The EnMS can be maintained 
through a modified approach, or 
application of the internationally 
recognised standard of ISO 50001 
following the Plan-Do-Check-Act 

framework. The other methods 
include improving operational 
performances, replacing high 
energy intensive oven and 
rehydration technologies with 
more efficient solutions (e.g. 
microwave, heat pumps or 
solar energy) and the use of the 
renewables (solar, wind and 
biogases) for heat and electricity 
generation. 

All those cost-effective energy 
efficiency improvements can 
assist the baking industry to 
meet environmental targets and 
legal requirements, expand the 
production, reduce final product 
prices, increase market demand 
and improve its reputation.

2.1 A CASE STUDY 
A recent study analysed the 
energy use and consumption over 
a 10 month period of a biscuit 
manufacturing company based 
in north east England (Parker, 
2015). The production process 
contains four lines, of which two 
were more frequently used (lines 
1 and 4). On–site measurements 

of energy consumption of all 
the equipment involved in 
the production process were 
performed using an energy meter/
power quality analyzer. Additional 
information was obtained from 
the meter readings including 
daily use of the equipment, 
annual production schedule and 
energy bills. The energy use and 
GHG emissions were calculated 
and new initiatives for the energy 
efficiency improvements together 
with the investments and 
payback period were projected 
(Figure 2).

The results showed that the 
main energy use came from the 
production process as 52% and 
the rest from the offices, lights 
and other. The main energy 
consumers in the production 
process were the baking ovens in 
a range of 30% – 45 %, followed 
by wrapping equipment 10 – 19%, 
cooling tunnels 15% – 27% and 
conveying equipment (dough 
feeders, mixers, cutters and 
conveyors) 8 – 45%. The energy 
use analyses identified the 
potential savings and reduction of 
GHG emissions as a result of the 
energy efficiency improvements 
such as operational 
improvements and redesigning of 
the lighting system. Operational 
improvements include changes in 
operation of the equipment that 
mainly requires training of the 
operational staff and reduction 
of the operational hours from the 
machinery used in the production 
process but does not require 
investment. If the conveying 
equipment is switched off during 
the cleaning process or between 
productions for lines 1 and 4, it 
was projected that the energy 
savings for the base year would 
be 9.0 MWh/y and 7.2 MWh/y, 

Figure 2. Proposed alternatives for the energy efficiency improvements  
(Parker, 2015)
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cost saving £830.00 and £660.00 
and carbon savings 4.54 tCO2 and 
3.63 tCO2, respectively. Moreover, 
the operational hours for the 
cooling systems can be reduced 
if the cooling system is switched 
off between production runs of 
chocolate covering. In turn, the 
energy saving would be 112. 7 
MWH/y, cost savings £10,340 and 
carbon savings 56.7 tCO2.

In terms of redesigning of 
the lighting systems where 
investments are required, 
the following three options 
were considered: installation 
of new systems with high 
efficiency fluorescent T5 and 
LED technology, and resizing 
of the actual HID MH system. 
The results demonstrated that 
the redesigning of the actual 
lighting system with fluorescent 

T5 high efficiency tubes and LED 
technology can bring energy 
savings for the base year of 138 
MWH/y and 159 MWH/y; cost 
savings £12,910 and £13,660 and 
carbon savings 69.5 tCO2 and 80 
tCO2, respectively. The resizing of 
the actual lighting system with 
the HID MH solutions can bring 
energy savings of 86.4 MWH/y, 
cost savings £7,920 and carbon 
savings of 43.5 tCO2. The analyses 
showed that the required 
investments ranged between £620 
and £67,095 with the payback 
period between few months and 
4.5 years. 

In summary, there are number 
of factors contributing to the 
formation of GHG emissions. The 
use of more efficient technologies 
and improvements in the 
production process can reduce 

the emissions generated from the 
food industry.

An example given from the 
biscuit industry showed a 
potential saving of 23% of 
the total electrical energy 
consumption with operational 
and technical improvements. 
The best technical improvements 
were identified by redesigning the 
lighting system, of which LEDs 
proved to be most energy efficient 
with the minimum investment. n

Dr. Valentina Stojceska
Senior Lecturer - College of
Engineering, Design and Physical
Sciences
Co – investigator for RCUK – Centre for
Sustainable Energy in Food Chains
Brunel University London
Uxbridge
www.brunel.ac.uk

FIND OUT MORE 

The Baking industry in the UK produces 
about 2.5 million tonnes of baking 
products a year and is responsible for 
consuming approximately 2,000 GWh 
energy and generating 570,000 tCO2
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FROM ACROSS THE POND
LED DISINFECTION

Most people are familiar 
with ultraviolet light (UV) 

that by definition is a part of 
electromagnetic radiation in the 
range of 180 to 400nm that is 
further divided into UVA, UVB and 
UVC diapasons. In the germicidal 
diapason or UVC between 180 and 
280nm, UV light has the power 
to inactivate pathogenic bacteria, 
viruses, cysts, moulds and yeasts.  
The bactericidal effects of UVC 
induced from DNA damage as a 
result of photon absorption by 
microbial DNA at the wavelengths 
of 240nm to 280nm and sub-
lethal damage of DNA repair 
systems. The benefits of UVC 
disinfection have been known for 
air, water and surface treatments 
for almost 100 years. In the last 
decade, UVC technology found 
more and more applications 
at different points of the food 
production chain because of its 
economic, effective and versatile 
dry processing technology to 

How LEDs can advance

the future of UV
in food manufacture
 
In addition to air and water 
disinfection, UV LED technology 
has been emerging to provide 
new innovative solutions in food 
production. 
 
By Tatiana Koutchma, PhD, 
Research Scientist in Novel Food 
Processing, Agriculture and  
Agri-Food Canada (AAFC) 
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improve safety and preservation 
of different categories of foods.

The traditional way of generating 
UVC is by using high voltage, arc-
discharge mercury or amalgam 
lamps that can generate photons 
solely at 253.7nm. These quartz 
glass lamps are effective in 
disinfection, but they are not 

food plant friendly requiring 
substantial set up, maintenance 
and control in this environment 
with a limited life-time of 18,000 
hours.  Light emitting diodes or 
LEDs are semi-conductor devices 
that also emit germicidal UVC 
light at a single wavelength 
but depending on the material 
properties, the wavelength 
can vary in the range between 
255nm and 280nm. Visible (blue, 
green and white) and infrared 
LEDs became commonplace in 
many electronics, curing and 
lighting applications because of 
extremely high efficiency (up to 
80%) and long lifetime around 
100,000 hours.  The germicidal 
effectiveness of UVC LEDs has 
been already demonstrated and 
reported along with the first 
applications for disinfection of 
air, water and surfaces made for 
the “point of use” integration.  
Despite there being no 
commercial applications yet, UVC 
LEDs are the next wave in the 
LED revolution with a potential to 
bring the numerous advantages of 
UVC disinfection for safer foods 
and food facilities. The following 

are some unique advantages of 
UVC LEDs for food applications:-

1. IMPROVED INACTIVATION 
EFFICACY AT OPTIMAL UVC 
WAVELENGTH
UV LEDs can be made to generate 
continuous light at the optimal 
UVC wavelength tuned to target 
specific microorganisms.  The 
on-going research at AAFC and 
other institutions showed the 
effectiveness of LEDs emitting in 
the 255-365nm diapason against 
common food pathogens such 
as Escherichia coli, Salmonella and 
Listeria monocytogenes. The UVC 
LEDs emitting light in the range 
of 265 and 280nm were found to 
have the greatest efficacy in terms 
of bacterial inactivation and 
overall power output. Also, it was 
reported that LEDs at 365nm and/
or near UV wavelengths (405, 460, 
520nm) have shown to reduce 
Salmonella on fruits. 

Further, these results can be 
used to identify the optimum 
wavelength for inactivation 
of food pathogens and hence 
increase processing efficiency. In Tatiana Koutchma

“Despite there being no commercial 
applications yet, UVC LEDs are the next 
wave in the LED revolution with a potential 
to bring the numerous advantages of 
UVC disinfection for safer foods and food 
facilities.”
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some cases, germicidal efficacy 
can be improved by combining 
different UV wavelengths in 
order to produce a synergistic 
inactivation effect and tuned 
by design to match the most 
effective inactivation wavelengths 
in a given environment. 

2. SHELF-LIFE EXTENSION 
UVC LEDs can become a 
promising new UV source in 
the fresh produce industry due 
to risks associated with food 
poisoning and simultaneously 
extending produce storability and 
minimising losses. For example, 
US Department of Agriculture 

(USDA) scientists reported that 
exposing fresh fruits to UVC LEDs 
in the range of 285-305nm almost 
doubled their shelf-life. 

Perhaps, the most widespread 
application for UV LEDs is general 
lighting. According to another 
research from Kansas State 
University, the use of LED lights 
in refrigeration facilities can save 
the retail meat industry millions 
of dollars.  Using LEDs allows 
users to save energy and extend 
shelf-life of some beef products. 
Better wavelength matches can 
result in higher system efficiency 
and thus, additional energy 

savings.  The list of UV LEDs 
applications will certainly grow.

3. OPERATING ADVANTAGES
Miniature, robust, and operating 
with a low electrical power, UV 
LEDs can be manufactured with a 
highly stable output, operating at 
the optimum wavelength for the 
application. In addition, LEDs are 
mercury free, with no warm up 
time, and potential long lifetime 
that can make them ideal for a 
variety of processing solutions. 
Also, UV-LEDs can be used in cold 
environments as they have shown 
to have better performance as 
temperatures approach 0°C which 

48 FROM ACROSS THE POND
LED DISINFECTION
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further increases their versatility 
in terms of system design.

4. FLEXIBILITY OF DESIGN AND 
“POINT OF USE” APPLICATIONS 
FOR PROCESSING AND 
DISINFECTION SOLUTIONS
UVC LEDs enable flexible modular 
design over rigid lamps and their 
required bulky ballasts. UVC LEDs 
can easily be incorporated into 
simple water filters providing 
a highly effective solution for 
potable water needs. Also, UV LED 
modules can be installed in the 
areas where current UV lamps 
cannot be used such as cold 
storage facilities, transport and 
small hard-to-reach preparation 
and disinfection surfaces.  

5. POTENTIAL HIGH EFFICIENCY 
AND ENERGY SAVINGS 
In order to displace the 
incumbent mercury-based 
technology, UV LEDs require 
further development to improve 
device efficiency and lifetime. 
The biggest challenge with 
UVC LEDs at wavelengths 
shorter than 265nm is that 
they are still expensive and 
weak light emitters.  The 
relationship between power 
output and inactivation efficacy 
of UVC LEDs is an important 
consideration when selecting 
a UV treatment wavelength(s). 
Also, UVC LEDs have a shorter 
lifetime of approximately 2,000 
to 10,000 hours at 255 and 275nm 

compared to 12,000 – 18,000 hours 
for low pressure mercury lamp.

Potentially, UV LEDs can be 
used for treatment of beverages 
and fresh produce, disinfection 
of packaging and other food 

contact and non-contact surfaces 
particularly in the areas where 
lamps cannot be used. As UVC 
LEDs efficiency improves and 
the cost of their production 
reduces, they will start replacing 
the existing UVC light lamps 
as effective, environmentally 
friendly alternatives to save 
energy, improve safety and shelf-
life of produced foods from field 
to fork. n
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…”And look, what was that? One snake grabbed its own tail, and mockingly 
the shape whirled before my eyes. As if struck by lightning I awoke. This time 
again I spent the rest of the night working out the consequences.” 
 –August Kekulé

Plastics are usually classified 
according to their chemistry: 
some important groups include 
the acrylics, polyesters, silicones 
and polyurethanes, and even this 
short list indicates the variety 
and diversity of uses to which 
plastics are put today. Derived 
from the Greek words πλαστικός 
(plastikos, “capable of being 
shaped or moulded”) and πλαστός 
(plastos,  “moulded”),  the noun 
“plastic” at once shows us that it 
is also an adjective - so even the 
name itself is versatile. Meanwhile, 
no less an authority than the 
International Union of Pure and 
Applied Chemistry defines plastic 
as a “generic term used in the 
case of polymeric material that 
may contain other substances to 
improve performance or reduce 
costs”, adding that the term is 
used in polymer engineering for 
materials that can be processed 
by flow. I should perhaps add here 
that a monomer (more Greek: 

mono - one) is a molecule that can 
bind as a unit to other molecules, 
to form a polymer (poly - many). 
Chemically speaking, plastics 
are polymers; and chemistry is 
an important aspect of how they 
are formed. You might say that 
chemistry is in their DNA: an 
interesting thought, given that 
DNA is also a polymer, and the way 
in which it works is governed by 
chemistry, too - even down to the 
twisting of those famous spirals.  

Among the elements of the 
Periodic Table, Carbon possesses 
properties that are so special 
that they have had a complete 
branch of science devoted to 
them: organic chemistry. These 
properties include the ability 
to form large molecules (such 
as proteins, polymers - and of 
course, plastics) in which carbon 
atoms may form single, double 
or triple bonds with other carbon 
atoms, and which may feature 

atoms from other elements, 
all capable of being arranged 
in long chains or rings. Rings, 
by the way, that may contain 
almost any number of carbon 
atoms, though five and six are the 
commonest numbers in nature, 
while the chains themselves can 
be almost any length. And, for 
billions of years it seems, the 
forces of natural selection have 
been using this special chemistry 
to shape molecules like DNA 
that circumscribe life itself. One 
interesting natural example 
is chitin, which makes up the 
exoskeletons of insects. Chitin is 
a polymer of a monosaccharide 
(and therefore a polysaccharide), 
and its molecular structure bears 
comparison with that of the plant 
polysaccharide cellulose. The 
point is that insects have been 
on Earth for at least 400 million 
years, while plants may have 
evolved cell walls (and hence 
cellulose) some 50 million years 
earlier: mankind, by contrast, has 
been synthesising plastics for 
about a century. In case you are 
wondering what on Earth such 
a soaring train of thought has to 
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wondering what on Earth such 
a soaring train of thought has to 
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do with the subject of the article; 
or with baking, the answer, as it 
turns out, is: Quite a lot. 

Especially the “Earth” bit. 

A recent review1 throws some 
startling figures into sharp relief. 
About 8.3 billion metric tons of 
plastic, it concludes, has been 
made since mass production 
really began in the 1950s. 
Amazingly, the report adds, about 
half of this has been produced 
within the last 13 years. Today, the 
largest global market for plastics 
is packaging, primarily because of 
a shift from reusable to single-use 
containers: among their many 
physical and chemical properties, 
cheapness of manufacture, easy 
moulding (even to complex 
shapes), and imperviousness 
to water make plastics almost 
perfect for this role - particularly 
in the food industry. 

However, plastic in the 
environment is a topic of growing 
ecological significance. Some 5 
trillion plastic bags are produced 
each year, many of which end 

up in landfill sites. Meanwhile, 
alarming images of plastic islands 
in the major oceans; and of 
plastic detritus in the stomachs 
of dead marine life have provoked 
outrage, while there is growing 
concern over the impact of 
much smaller plastic microbeads 
(particles whose diameter is up 
to 1mm). And this is where the 
newness (in evolutionary terms) 
of plastics offers an insight into 
their ecological impact: put 
simply, very little in nature has yet 
evolved the mechanisms to eat 
them. Put another way, discarded 
plastic is likely to persist in the 
environment.  As Annie Leonard, a 
proponent of sustainability put it: 
“There is no such thing as ‘away’. 
When we throw anything away it 
must go somewhere.”

One practical answer is to 
make plastic biodegradable: 
such plastics degrade, or 
break down, upon exposure 
to natural conditions such as 
sunlight or dampness, while 
legislative approaches include 
the introduction of levies and 
outright bans. A small tax can 

bring about large changes in 
usage; UK data from 2016-17 
indicate an 83% reduction in 
the use of carrier bags within 
a year of introduction of a levy. 
France has passed a new law, 
which comes into effect in 2020, 
to ensure all plastic cups, cutlery 
and plates can be composted and 
are made of biologically-sourced 
materials; and the UK will ban the 
so-called ‘rinse off’ microbeads 
that form part of many cosmetics 
and toothpastes.

Amid the environmental rhetoric, 
the European Bioplastics industry 
is upbeat about growing interest 
in the circular economy and the 
growth in consumer awareness 
of, and desire for, sustainable 
products and packaging. When 
August Kekulé had his dream 
about the structure of an organic 
molecule called benzene, he solved 
an intractable problem that had 
been vexing minds in the world of 
chemistry. He simply joined up the 
two ends of the chain.  

There is indeed an elegance in the 
circularity of many things. n
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In case of allergies, this article comes with an alert:
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1  [Production, use, and fate of all plastics ever made | Science Advances](http://advances.sciencemag.org/content/3/7/e1700782.full)
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