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5FOREWORD

Welcome to Baking Europe!

As I write the foreword for the 
summer edition of the magazine, 
much of southern Europe is 
indeed “baking” in a heatwave 
with temperatures of 40˚C and 
upwards.   Not quite hot enough 
to bake your bread on the 
pavement but it certainly feels 
that way and with energy costs 
continuing to increase inexorably, 
the temptation may become all 
too great!

Welcome also to the second and 
final part of our special focus on 
energy efficiency in the bakery, 
where we examine research, 
development and technology 
that could significantly reduce 
your energy bill and even help to 
increase quality and productivity!   
Sound too good to be true? Then 
take a look at the case study 
Baking Europe carried out at 
Bäckerei Bolten, a small/medium 

sized bakery in Germany and how 
they are saving energy with a 
bank of new highly efficient ovens 
and a new heat recovery system 
all with the assistance of an EU 
energy grant.

We also explore a project that 
was carried out recently which 
was designed to save energy in a 
bakery through analysis of oven 
exhaust gases.  Coordinated by 
research organisation Campden 
BRI in the UK, the project 
was supported by the UK’s 
Carbon Trust and reveals some 
remarkable findings.

We also investigate vacuum 
cooling, the history of the 
technology, its future and of 
course the energy and time 
savings available to bakers of all 
sizes.

Elsewhere in this issue, our 
Gluten Free (GF) section features 

an independent report on the use 
of enzymes that can significantly 
enhance the quality of GF baked 
products and make them more 
palatable. And in our new Training 
and Education section, news from 
the Scottish Food and Drinks 
Federation’s Schools programme 
which coordinated a special 
partnership between students 
from Hazlehead Academy in 
Aberdeen, Scotland and a local 
baker encouraging them to 
become interested in baking by 
tasking them to create a range of 
new baked products.

Last but by no means least we 
kick off with a preview of IBA 
one of the world’s largest bakery 
fairs which takes place in Munich 
September – don’t forget to pick 
up a special show copy of Baking 
Europe during your visit!

Graham Pendred 
Publisher

Welcome
to the Summer 2015 issue of Baking Europe!

Summer 2015 BAKINGEUROPE 
www.bakingeurope.eu
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TRADE FAIRS
IBA PREVIEW

iba – the industry’s most
important trade fair
iba is the must-see event for bakers and confectioners of all company sizes, as well as for 
restaurateurs and decision-makers in the food retailing industry. The trade fair, which takes place 
in Munich between 12 and 17 September 2015, will set the scene for the industry for the next three 
years. Topics this year include: production technology, recycling, logistics, packaging, snacks and 
snack food production, new raw products, trends in fittings and furnishings for shops, marketing 
and sales concepts. Put simply, there is much to inspire day-to-day business. 

iba is where trends are set, and 
the place where new products 

and ideas are introduced for the 
first time, making it  an important 
platform for dialogue for the 

whole industry, and THE trade fair 
for innovation.  Key players from 
all fields unveil their innovations 
here. “iba is a premiere trade fair. 
Here the visitors see innovations 

for the first time, and here at 
iba they make investments, 
laying the foundation for their 
future success,” says Dieter 
Dohr, Chairman of the Board of 

IBA.indd   6 23/07/2015   15:41
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Directors, GHM Gesellschaft für 
Handwerksmessen mbH. “Anyone 
who wants to know how the trade 
and its market are developing 
worldwide, how to meet customer 
expectations, and how to make 
their company secure and 
successful for the future cannot 
afford to miss iba.” 

Representatives from companies 
of all sizes can find a solution 
that exactly meets their needs; 
and the right equipment for their 
business. There is a cross section 
of the entire trade and spectrum 
of products on display. This is 
what makes iba unique. 

Machinery can be seen in action, 
so visitors can observe how these 
technologies work in practice 
and obtain comprehensive advice 
on the best solutions for them. 
Exhibitors reproduce the entire 
process chain, while not only 
individual machines but also 
entire production lines are set 
up in the fairground. Visitors can 

experience new technologies first 
hand at iba - seeing, smelling and 
tasting the results. 

“It is important to know about the 
latest technological innovations,” 
says Dohr, and iba presents the 
entire spectrum: production 
technology, raw materials and 
ingredients, packaging and 
logistics, as well as cleaning 
and hygiene, and technology 
for energy, ventilation, air 
conditioning and accessories. 

“I am sure that energy efficiency 
and shop design, but also coffee 
and snacks will play an important 
role alongside the traditionally 
strong themes, since they offer 
bakers and confectioners great 
opportunities,” says Dohr. 

Special exhibitions at the iba 
will feature particular themes, 
such as “COFFEE WORLD” and 
“SnackTrendS”. At “COFFEE 
WORLD” visitors will be able to 
learn everything worth knowing 

SAFE ·  INNOVATIVE ·  PERFECT 

www.diosna.com

INNOVATIVE – 
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DIOSNA  

• Perfect engineering combined  

 with state-of-the-art electronics 
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about these beans: from green 
coffee and roasting, right through 
to correct preparation of the 
drink. They will also be able to 
taste and compare products, 
watch machines of different price 
ranges in action, and receive 
expert advice in our lounge area 
about the whole business area 
that is coffee. 

IBA POINTS THE WAY AHEAD 
The trade fair also offers a wealth 
of information. Exhibitors make 
contacts and receive feedback 
from trade visitors, including 
experts from all over the world. 
In turn, this helps to develop 
and improve products, and 
the fact that iba has always 
taken place every three years 
reflects the requirements of 
the market. New machines and 
technological innovations need 
time to be developed, and not 
every company can or wants 
to make big investments every 
year. This is why iba is a focus 
for many who have adapted their 
product cycles to coincide with 
the trade fair. After all, this is 

the most important event in the 
trade’s calendar and its greatest 
platform. 

INTERNATIONAL CONFERENCE 
TO KICK OFF THE SHOW 
This year’s fair will start off 
with the iba summit. Under the 
banner “B(re)aking Ideas for your 
Business”, this international 
conference will take place on 11 
September 2015, one day before 
the start of the fair. Industry 
experts and decision-makers in 
the international baking world 
will meet for an interdisciplinary 
discussion. Top consultants 
will give insights into the 
baking world of tomorrow, from 
international artisan baker Eric 
Kayser (France) to international 
industry experts Bob O’Brien 
(USA) and Jonathan Doughty (UK). 
The iba summit lecture series 
will be translated simultaneously 
into English, German, French and 
Spanish. 

You can register at www.iba.de/
en/summit. Tickets are priced 
at €490 plus VAT, to include 

entry six-days’ entry to the fair 
and to the iba opening gala on 
the evening of 11 September. 
Additional participants pay a 
reduced rate of €350 plus VAT. 

That the fair takes place between 
12 and 17 September 2015 might 
well prove appealing to foreign 
visitors, for just two days after the 
iba fair ends, Munich’s world-
famous Oktoberfest begins. For 
those who would rather not wait 
that long, iba will provide sneak 
peek at the fair itself. Exhibitors 
and visitors will be able to enjoy 
beer, roast chicken, and live music 
in the iba Oktoberfest tent at the 
Fairground Messe München and 
interact in a convivial Bavarian 
setting with colleagues from all 
over the world. n

Further information about iba is 
available at www.iba.de/en.

FIND OUT MORE 

TRADE FAIRS
IBA PREVIEW
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INNOVATION PROFILE

CHOPIN Technologies®
 
Methods and equipment for quality control of grains, flours and derivative products

Floriane Martinant
Communication Manager

CHOPIN Technologies (Groupe Tripette 
& Renaud)
20 avenue Marcelin Berthelot
92390 Villeneuve la Garenne
France

Tel: +33 1 41 47 50 38
Email:  fmartinant@chopin.fr 
Web:  www.chopin.fr 
Twitter: @chopinTech

CHOPIN Technologies®, a 
subsidiary of the Tripette & 

Renaud group, founded in 1836, 
creates grain and flour quality 
control solutions and provides 
industrialists and researchers 
around the world with predictive 
analytical tools.

These include the determination 
of moisture content and specific 
weight, NIR analysis, test milling, 
starch damage measurement, 
dough behavior during mixing, 
proofing and baking.

The CHOPIN Applications 
Laboratory also provides specific 
services such as training, specific 
studies, etc.

For many years it has regularly 
invested up to 10% of its sales 
turnover in Research and 
Development resulting in many 
innovations.

Following the development of the 
SDmatic® and, more recently, the 
Mixolab® (which revolutionizes 
the analysis of flours), CHOPIN 
Technologies® has launched  in 
2014, 5 new products : Rheo F4, 
Mixolab2, CHOPIN-SRC, AlveoPC 
and AlveoLAB.

CHOPIN Technologies® 
collaborates closely with industry 
and standardizing organizations 
(e.g. AACC International, AFNOR, 
ANMAC, ARVALIS, BIPEA, CEN, 
ENSMIC, ICC, INRA, IRTAC, ISO, 
ONIC, AIB, AEGIC, WMC…)

CHOPIN Technologies® brings 

together an unprecedented 
array of expertise in terms of 
the physical, chemical and 
technological characteristics of 
cereals and their derivatives.

All products are entirely 
manufactured and calibrated 
in the French headquarters in 
Villeneuve la Garenne, near Paris.

CHOPIN Technologies sales and 
services its units directly through 
2 subsidiaries, one in Beijing 
(CHOPIN China) and one in the 
USA (CHOPIN Inc.) The company’s 
highly skilled team is supported 
by a network of more than 60 
distributors world-wide specially 
selected for their commitment to 
the wheat-flour-bread market. 

With CHOPIN Technologies, Keep 
your quality under control. n

FIND OUT MORE 
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Backed up by its parent 
company Verhoeven Oss, 
NEWCAP BAKERY SERVICES 
is a strong new company that 
originates from the key staff 
of Capway with a great deal 
of experience and knowhow. 
You can get acquainted 
with NewCap and its sister 
company BVT at IBA 2015 in 
Munich, Germany, from 12 to 
17 September. 

Birth of NewCap 
NewCap originated following the 
bankruptcy of Capway Systems 
Nederland. An experienced group 
of fresh and energetic former 
Capway employees, who did 
not want to see their knowledge 
and experience split up, found 
a strong partner in “Verhoeven 
Oss”.  

Perfect combination
NewCap perfectly complements 
the existing bakery activities of 

its sister company BVT. While 
BVT has always focussed on 
customers with “laminating 
and sheeting technology”, 
NewCap’s origins are mainly in 
providing complete handling 
systems to customers who 
use the ‘conventional’ way of 
preparing bread, i.e. “Dividing and 
Rounding”! 

Customisation and 
professionalism
All NewCap production lines 
are customised installations. 
The sales engineers in the 
new premises in Houten, the 
Netherlands, design and develop 
installations that are produced 
in our 15,000 m2 production 
plant in Oss, the Netherlands. All 
the bakery lines that we sell are 
fully assembled in the factory 
in Oss and thoroughly tested 
before being sent to their final 
destinations all over the world. 

“Perfect products” for our 
customers, high quality, reliable 

and short delivery 
times, and innovative 
technology - that is 
NewCap in a nutshell!

Range and possibilities
NewCap staff has over 40 
years of experience in the 
bakery world and is able 
to solve any challenge in 
respect of the industrial 
handling of bread. Together 
with the customer we look 
at their specific needs, the 
budget and the available 
space in order to jointly 

achieve the optimum line 
configuration. 

NewCap’s core business is 
developing complete lines. 
But you can also rely on us for 
separate components such 
as proofing systems, cooling 
systems, buffer and storage 
systems, conveyors, oven loading 
and unloading systems, cleaning 
and greasing systems and 
packing systems, all complete 
with software.

Service and spare parts
Together with BVT, NewCap 
has a dedicated 24/7 service 
department. Our more than 
20 experienced field service 
engineers take care of inspections, 
preventive maintenance, spare 
parts and repairs on production 
lines all over the world. 

We can service virtually all 
installations! When Capway 
went bankrupt, we took over all 
their spare parts. These are now 
stocked and ready for you in 
Houten. Contact us and we can 
help you immediately!

NewCap HOUTEN/IBA 2015
The future begins now; contact 
us, and all your questions will be 
answered!

NewCap will also be represented 
at IBA 2015, held in Munich from 
12 to 17 September.

NewCap will be present, together 
with the sister companies 
BVT Bakery Services and BVT 

100 Years of experience and know-how in a new name:

NEWCAP BAKERY SERVICES

with the customer we look 

budget and the available 
space in order to jointly 

Newcap-Profile.indd   10 23/07/2015   15:37
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100 Years of experience and know-how in a new name:

NEWCAP BAKERY SERVICES
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Vacuum Cooling, on the 250m2 
stand where we look forward to 
welcoming all our customers at 
stand number B6.250.

Come and see our innovations 
and newly created applications 
and end products, and find out 
what we can do for each other! n

NewCap Bakery Services BV 
Vleugelboot 20 
3991 CL Houten 
The Netherlands 
T: +31 (0)30-6361006 
F: +31 (0)30-6361016 
 
E: sales@newcapbs.com 
 I: www.newcapbs.com 

 

Specialist in designing and 
manufacturing flexible solutions  
for industrial bakeries. 

 

 

 

 

 

 

 

 

 

Our product range 
includes: 

Feel free to come and visit us at IBA, 
on stand number B6.250 or contact us:
Vleugelboot 20-22, 3991 CL Houten 
Tel: +31 (0)30-6361006 
www.newcapbs.com

FIND OUT MORE 

From left to right: Willem Schalkwijk (International Sales Manager),  
Geert Schellens (Operational Manager), Rob Drenth (Project Manager)
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The proteins that form gluten 
are a natural component of 
wheat based products, and 
play an important role in the 
baking process.  However, a 
life-long gluten-free diet is 
the only treatment for people 
who are suffering from coeliac 
disease as, in their case, gluten 
causes damage to the lining 

of the gut which results in the 
malabsorption of nutrients from 
food.  There are a number of other 
medical conditions that prevent 
the consumption of bread and 
other baked products; in fact, 
1% of the world’s population is 
estimated to be unable to tolerate 
gluten.  There is also a growing 
trend associating a gluten-free 

diet or low-gluten diet to a 
certain type of healthy lifestyle.  
This means that the demand for 
gluten-free products is steadily 
growing.

GREAT-TASTING GLUTEN-FREE 
BREAD
Although their quality has 
improved considerably over the 

Better
gluten-free bread with

enzymes

Fig. 1: Improved softness and moistness sensory evaluation perception scores with increasing dosages of 
a new maltogenic alpha-amylase (per kg starch), compared to the control. Bread stored for 7 days

Eating properties: Control

250 MANU 
maltogenic  

alpha-amylase

500 MANU 
maltogenic  

alpha-amylase

750 MANU 
maltogenic  

alpha-amylase

1000 MANU 
maltogenic  

alpha-amylase

Softness 5 6 7 7 8

Moistness 5 6 6 7 8.5

Chewiness 5 6 7 7 8

Overall eating quality 5.0 6.0 6.7 7.0 8.2

Fig 2: Reduced crumbliness problems of gluten-free bread treated with increasing dosages of a new 
maltogenic alpha-amylase compared to a control. Bread stored for 7 days.

Dosage of new maltogenic alpha-amylase (MANU per kg starch)

Control 250 MANU 500 MANU 750 MANU 1000 MANU

Novozymes.indd   12 23/07/2015   15:35

http://www.bakingeurope.euGLUTEN
http://www.bakingeurope.euGLUTEN


12

BAKINGEUROPE Summer 2015 
www.bakingeurope.eu

GLUTEN FREE
ENZYMES

The proteins that form gluten 
are a natural component of 
wheat based products, and 
play an important role in the 
baking process.  However, a 
life-long gluten-free diet is 
the only treatment for people 
who are suffering from coeliac 
disease as, in their case, gluten 
causes damage to the lining 

of the gut which results in the 
malabsorption of nutrients from 
food.  There are a number of other 
medical conditions that prevent 
the consumption of bread and 
other baked products; in fact, 
1% of the world’s population is 
estimated to be unable to tolerate 
gluten.  There is also a growing 
trend associating a gluten-free 

diet or low-gluten diet to a 
certain type of healthy lifestyle.  
This means that the demand for 
gluten-free products is steadily 
growing.

GREAT-TASTING GLUTEN-FREE 
BREAD
Although their quality has 
improved considerably over the 

Better
gluten-free bread with

enzymes

Fig. 1: Improved softness and moistness sensory evaluation perception scores with increasing dosages of 
a new maltogenic alpha-amylase (per kg starch), compared to the control. Bread stored for 7 days

Eating properties: Control

250 MANU 
maltogenic  

alpha-amylase

500 MANU 
maltogenic  

alpha-amylase

750 MANU 
maltogenic  

alpha-amylase

1000 MANU 
maltogenic  

alpha-amylase

Softness 5 6 7 7 8

Moistness 5 6 6 7 8.5

Chewiness 5 6 7 7 8

Overall eating quality 5.0 6.0 6.7 7.0 8.2

Fig 2: Reduced crumbliness problems of gluten-free bread treated with increasing dosages of a new 
maltogenic alpha-amylase compared to a control. Bread stored for 7 days.

Dosage of new maltogenic alpha-amylase (MANU per kg starch)

Control 250 MANU 500 MANU 750 MANU 1000 MANU

Novozymes.indd   12 23/07/2015   15:35

13

Summer 2015 BAKINGEUROPE 
www.bakingeurope.eu

GLUTEN FREE
ENZYMES

past years, much of the gluten-
free bread available today is still 
characterized by undesirable 
crumb and crust structure, poor 
mouth-feel and flavour, fast 
staling rates and low nutritional 
properties.  For gluten sensitive 
consumers who miss the great 
qualities of regular bread, the 
eating experience of bread baked 
from gluten-free raw materials 
can be taken to a new level with 
enzymes.

The crumb of gluten-free bread 
also tends to be more crumbly 
compared to that of regular, 
gluten containing bread.  Tests 
using a new generation of 
maltogenic alpha-amylase 
demonstrated very positive 
results in gluten-bread, securing 
a softer, moister gluten-free 
bread crumb than traditional 
maltogenic alpha-amylase and 
boasting an overall improvement 
on sensory eating properties.

The chewing properties were 
improved to the same extent, 
meaning that the overall eating 
properties of gluten free bread 
can be improved dramatically – 
good news for both consumers 
and the manufacturers who want 
to purchase a quality product and 
ensure repurchase. 

SOFTER, SPRINGIER GLUTEN-
FREE BREAD
Gluten-free bread is prone to fast 
staling during storage or while on 
the supermarket shelf. The use 
of maltogenic alpha-amylases 
helps create superior-quality 
gluten-free bread that retains 
its crumb springiness, softness, 
and elasticity for longer while at 
the same time containing costs 
throughout the value chain and 

increasing sustainability. Figure 
3 shows the crumb hardness 
profile over 7 days with a dosage 
response from 250–1000 MANUkg 
starch maltogenic alpha-amylase 
compared to an untreated 
reference. Increasing dosages of 
the specific maltogenic alpha-
amylases improves significantly 

the hardness profile of gluten free 
bread and shows close crumb 
softness as the control did on  
day 1.

IMPROVING THE AERATED 
CRUMB STRUCTURE 
A huge challenge for producers 
of gluten-free bread is the 

Fig 3: Crumb hardness profile over 7 days with a dosage response from 
250 – 1000 MANU maltogenic alpha-amylase compared to a control
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fact that the dough does not 
possess the same viscoelasticity 
and carbon dioxide retention 
properties of conventional dough.  
Consequently, the desired aerated 
crumb structure of bread is 
difficult to attain. The addition 
of proteases can enable gluten-
free bread to achieve higher 
bread specific volumes that 
result in a light, aerated crumb 
structure and a soft crumb with a 
visually appealing pore structure 
that more closely resembles 
conventional bread. See Fig 4 and 5.

GLUTEN-FREE CAN ALSO BE 
GOLDEN!
The first thing consumers take 
into account when making 
their purchase decision is the 
bread’s appearance. The maillard 
reaction is what gives the crust 
of any bread its delicious golden 
hue obtained as a result of a 

Fig 5: Increasing dosage with 0.24 – 0.36 AU/kg compared to a reference

Fig 6: Crust colour of normal baked gluten free bread measured 
with a Hunter Lab LabScan spectrumphotometer.. The L value 
measures the whiteness (0=black / 100=white), that means a 
higher number indicates a lighter product and a lower value 
indicates a darker crust colour
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chemical reaction between amino 
acids and reducing sugars such as 
glucose. Amyloglucosidases help 
produce more glucose from the 
starch to intensify the maillard 
reaction and can even make for 
a healthier product as it opens 
the possibility for optimizing the 

level of added reducing-sugar 
ingredients.

Fig. 6 shows the positive effect 
with increasing dosages of an 
amyloglucosidases resulting in 
lower L values and therefore 
darker crust colour. Fig 7: The 

addition of an amyloglucoside 
proves to be effective in creating 
the all-important golden, more 
delicious-looking crust on gluten-
free bread.

CONCLUSION
The trend towards healthier 
foods is a result of increased 
consumer awareness about food 
and its direct link to health and 
wellness. Essential for those with 
coeliac disease, a gluten-free 
diet is also becoming a popular 
lifestyle trend means that the 
demand for gluten-free products 
is steadily growing. Gluten-free 
bread is often of inferior quality 
to regular bread, but enzymes 
can significantly raise the eating 
experience, and enable bakers to 
provide a higher quality product 
to their discerning consumers. n

Fig 7: An example of baked gluten free bread treated with amyloglucosidase compared to a control

Authors: 
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Ancient grains

Publication of ‘wheat is bad’ 
books have led consumers 

to believe that wheat has 
somehow been tampered with, 
and encouraged them to seek 
alternatives. This accompanies 
a natural desire to see our food 
less processed and trends are 
now emerging in favour of raw 

foods as well as paleo and ancient 
grains. But what is “ancient” 
with respect to “ancient grains”? 
And should we consider just the 
grains or the whole spectrum 
of cereals and pseudo-cereals? 
And what challenges do we face 
when using them in our current 
formulations?

HISTORY & BIOLOGY
Archaeology shows that 
consumption of the seeds of 
specific grasses, ground between 
stones, began around 19,000 
years ago, near Lake Galilea1, 
Israel. About 10,000 years ago, 
in a region that stretched from 
Syria through Iraq to Ethiopia, 
the first forms of agriculture were 
born, creating such wealth in that 
region that the need for hunting 
and gathering of food became less 
important2. In about 6000 BC, it is 
believed that the first wheat was 
spontaneously generated in Iran3. 
During the rise of the Egyptian, 
Greek and Roman empires, these 
species were select ed and spread 
throughout Europe4.

Wheat is one of the near 11,500 
species accepted4 as part of the 
family Poaceae (Gramineae), 
belonging to the Angiosperms 
(flowering plants). Among the 
subfamily Festucoideae are 
to be found what we consider 
cereals or grains. Spelt, Emmer, 
Khorasan and Einkorn are, as 
part of the Triticeae, considered 
nowadays as “ancient”. Contrary 
to what is sometimes ‘preached’, 
all species of the Triticeae tribe 
have gluten proteins. Therefore 
these products are not suitable 
for people suffering from coeliac 
disease. Cereals such as wild rice, 
oats, finger millet and teff are also 
considered “ancient” (Table 1), 
and do not contain gluten.

ANCIENT VS ANCESTRAL
Triticeae members such as wheat 
are self-pollinating5; making it 
quite a challenge to create new 
wheat species. Coincidently, Spelt 

Table 1: Of the Triticeae tribe5, the following are best known:

Species Chromosomes Common name
Triticum aestivum 6 Wheat/ Bread Wheat
Hordeum vulgare 2 Barley
Secale cereale 2 Rye
Triticum spelta 6 Spelt
Triticum durum 4 Durum
Triticum emmer 4 Emmer
Triticum turanicum 4 Khorasan 
Triticum monococcum 2 Einkorn
X Triticosecale wittmack 6 Triticale (man-made cereal)
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arose from a crossing of Emmer 
and Aegilops squarrosa, a grass. 
Emmer in its turn was a crossing 
of Einkorn and another grass; 
Durum, Khorasan and Wheat 
were bred in similar ways6,7. 
Over the years we have seen 
that the genes naturally mutate, 
as demonstrated the first DNA-
research on wheat (2012)8.

Spelt, Einkorn and Emmer are 
covered wheats, meaning that 
the kernels are enclosed on the 
plant, which makes dehulling 

more difficult and lowers yields 
slightly9. They are considered to 
have a higher gliadin to glutenin 
ratio10, making it more difficult to 
make acceptable bread:

• Einkorn tends to give more 
sticky doughs, with low water 
retention capacity. 

• Emmer can produce good loaf 
volumes for bread, but has a 
slightly more acidic flavour, 
however milder than rye. 

• Spelt can give similar bread 
loaf volumes and a slightly 

more nutty, creamy flavour.  

Khorasan and Durum have both 
much higher protein content than 
Wheat, and different handling 
properties. Khorasan grains are 
generally high in protein and 
its whole grain flours have a 
mild, nutty flavour. Durum is 
also high in protein and low in 
gluten content. This makes it not 
very resistant for proofing; the 
skins have a tendency to rupture. 
Durum also gives a more bland 
nutty flavour.

Table 2

Wheat Barley Rye Spelt Durum Emmer Khorasan Einkorn
Energy Kcal 340 345 349 338 339 337 347
Water g 10.74 12.11 10.97 11.02 10.94 11.07 11
Protein g 13.21 10.5 10.88 14.57 13.68 17 14.54 18.2
Lipids g 2.5 1.6 1.52 2.43 2.47 2.2 2.13 2.48
- Saturated g 0.43 0.34 0.18 0.41 0.45 0.2
- Mono unsaturated g 0.28 0.21 0.19 0.45 0.34 0.21
- Poly unsaturated g 1.17 0.77 0.7 1.26 0.98 0.62
Carbohydrate g 71.97 74.52 75.43 70.19 71.13 70.58 68.2
- sugars g 0.41 0.8 1.1 6.82 7.84 2.67
Fibers g 10.7 10.1 11.8 10.7 7.9 11.1 8.7

Calcium mg 34 32 24 27 34 22
Iron mg 3.6 2.68 2.54 4.44 3.52 3.77 4.59
Magnesium mg 137 96 63 136 144 170 130
Phosphorus mg 357 296 225 401 508 520 364 415
Potassium mg 363 309 374 388 431 440 403 390
Sodium mg 2 4 2 8 2 5
Zinc mg 2.6 2 2.17 3.28 4.16 3.68 2.24

Vitamin A µg 0 0 0 0 0 1
Thiamin mg 0.5 0.37 0.29 0.36 0.42 0.49 0.57 0.5
Riboflavin mg 0.17 0.11 0.11 0.11 0.12 0.38 0.18 0.45
Niacin mg 4.96 6.27 1.73 6.84 6.74 4.9 6.38 3.1
Vitamin B-6 mg 0.41 0.4 0.27 0.23 0.42 0.26
Folate µg 44 8 34 45 43 0
Vitamin B-12 µg 0 0 0 0 0 0
Vitamin C mg 0 0 0 0 0 0
Vitamin D µg 0 0 0 0 0 0
Vitamin E mg 0.71 0.57 1.43 0.79 0 0.61
Vitamin K µg 1.9 2.2 5.9 3.6 0 1.8
Source 1 1 1 1 1 5 1 4.5

1 http://www.usda.gov/United States Department of Agriculture, Agricultural Research Service, National Nutrient Database for Standard Reference Release 27 : 

http://ndb.nal.usda.gov/ndb/search       

2 Product specifications available on www.organic.nl        

3 SelfNutriondata: http://nutritiondata.self.com/        

4 source: http://www.einkorn.com/        

5 Baking evaluation, sensory analysis, and nutritional characteristics of modern, heritage, and ancient wheat varieties:  

http://www.extension.org/pages/72647/baking-evaluation-sensory-analysis-and-nutritional-characteristics-of-modern-heritage-and-ancient-wh#.VY5gZ_ntlBc
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All the alternative cereals are 
considered to produce lower 
volume, more dense structures 
than common wheat bread. 
Nowadays many bakeries are 
working with more advanced 
bakery equipment systems and 
find it very difficult to make 
commercially acceptable breads 
from popular grains such as 
spelt. Some bakeries are unable 
to adapt their formulations or 
processes and are desperately 
searching for essential spelt 
gluten and other improvers for  

their 100% spelt-based bread.

Spelt is often considered by 
people who have a wheat allergy. 
However, only products made 
with Franckenkorn spelt have 
been reported to be beneficial 
for those with a wheat allergy, 
which is not to be confused 
with celiac disease11,12. The most 
economically important spelt 
varieties are (partly) reverse-
engineered13:

• Franckenkorn, a backcross 

from old species, at that time 
the ‘purest’ Spelt.

• Oberkulmer Rotkorn, a read-
out of an old Swiss landrace

• Schwabenkorn, a backcross at 
the Roter Tiroler Wheat content 
at the Hohenheim University 

The lack of gluten in other 
cereals like rice, millet, oat and 
teff makes baking acceptable 
breads difficult14. Rice is bland-
tasting and needs support 
systems to reach acceptable 
bread loaf volumes, as can be 

Table 3

Rice Oat Millet Teff Buckwheat Quinoa Amaranth
Energy Kcal 366 380 382 367 350 350 371
Water g 11.89 12 8.67 12 15 15.5
Protein g 5.95 11 10.75 13.3 12.9 14.2 13.6
Lipids g 1.42 6.3 4.25 2.4 3.2 5.7 7
- Saturated g 0.39 1.2 0.54 0.5 0.66 0.71 1.5
- Mono unsaturated g 0.44 2.18 0.92 1.23 1.61 1.7
- Poly unsaturated g 0.38 2.54 2.62 1.17 3.29 2.8
Carbohydrate g 80.13 66 75.12 65.1 65.9 59.8 59
- sugars g 0.12 1.66 1.8 1.16 1.4 1.7
Fibers g 2.4 5 3.5 8 3 5.1 6.7

Calcium mg 10 54 14 180 18 66.6 159
Iron mg 0.35 4.7 3.94 2.2 10.9 7.6
Magnesium mg 35 177 119 231 204.2 248
Phosphorus mg 98 523 285 347 408.3 557
Potassium mg 76 429 224 427 254 1040 508
Sodium mg 0 10 4 12 11 5 4
Zinc mg 0.8 3.2 2.63 3 7.5 2.9

Vitamin A µg 0 0 0 0 0 0
Thiamin mg 0.14 0.76 0.41 0.1 0.36 0.1
Riboflavin mg 0.02 0.14 0.07 0.43 0.42 0.2
Niacin mg 2.59 0.96 6.02 7.02 1.4 0.9
Vitamin B-6 mg 0.44 0.12 0.37 0.21 0.6
Folate µg 4 32 42 54 82
Vitamin B-12 µg 0 0 0 0 0
Vitamin C mg 0 0 0 0 3 4.2
Vitamin D µg 0 0 0 0 0
Vitamin E mg 0.11 0.7 0.11 0.32 1.2
Vitamin K µg 0 3.2 0.8 7 0
Source 1 2 1 2 2 2 3

1 http://www.usda.gov/United States Department of Agriculture, Agricultural Research Service, National Nutrient Database for Standard Reference Release 27 : 

http://ndb.nal.usda.gov/ndb/search        

2 Product specifications available on www.organic.nl        

3 SelfNutriondata: http://nutritiondata.self.com/        

4 source: http://www.einkorn.com/        

5 Baking evaluation, sensory analysis, and nutritional characteristics of modern, heritage, and ancient wheat varieties:  

http://www.extension.org/pages/72647/baking-evaluation-sensory-analysis-and-nutritional-characteristics-of-modern-heritage-and-ancient-wh#.VY5gZ_ntlBc
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All the alternative cereals are 
considered to produce lower 
volume, more dense structures 
than common wheat bread. 
Nowadays many bakeries are 
working with more advanced 
bakery equipment systems and 
find it very difficult to make 
commercially acceptable breads 
from popular grains such as 
spelt. Some bakeries are unable 
to adapt their formulations or 
processes and are desperately 
searching for essential spelt 
gluten and other improvers for  

their 100% spelt-based bread.

Spelt is often considered by 
people who have a wheat allergy. 
However, only products made 
with Franckenkorn spelt have 
been reported to be beneficial 
for those with a wheat allergy, 
which is not to be confused 
with celiac disease11,12. The most 
economically important spelt 
varieties are (partly) reverse-
engineered13:

• Franckenkorn, a backcross 

from old species, at that time 
the ‘purest’ Spelt.

• Oberkulmer Rotkorn, a read-
out of an old Swiss landrace

• Schwabenkorn, a backcross at 
the Roter Tiroler Wheat content 
at the Hohenheim University 

The lack of gluten in other 
cereals like rice, millet, oat and 
teff makes baking acceptable 
breads difficult14. Rice is bland-
tasting and needs support 
systems to reach acceptable 
bread loaf volumes, as can be 

Table 3
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Energy Kcal 366 380 382 367 350 350 371
Water g 11.89 12 8.67 12 15 15.5
Protein g 5.95 11 10.75 13.3 12.9 14.2 13.6
Lipids g 1.42 6.3 4.25 2.4 3.2 5.7 7
- Saturated g 0.39 1.2 0.54 0.5 0.66 0.71 1.5
- Mono unsaturated g 0.44 2.18 0.92 1.23 1.61 1.7
- Poly unsaturated g 0.38 2.54 2.62 1.17 3.29 2.8
Carbohydrate g 80.13 66 75.12 65.1 65.9 59.8 59
- sugars g 0.12 1.66 1.8 1.16 1.4 1.7
Fibers g 2.4 5 3.5 8 3 5.1 6.7

Calcium mg 10 54 14 180 18 66.6 159
Iron mg 0.35 4.7 3.94 2.2 10.9 7.6
Magnesium mg 35 177 119 231 204.2 248
Phosphorus mg 98 523 285 347 408.3 557
Potassium mg 76 429 224 427 254 1040 508
Sodium mg 0 10 4 12 11 5 4
Zinc mg 0.8 3.2 2.63 3 7.5 2.9

Vitamin A µg 0 0 0 0 0 0
Thiamin mg 0.14 0.76 0.41 0.1 0.36 0.1
Riboflavin mg 0.02 0.14 0.07 0.43 0.42 0.2
Niacin mg 2.59 0.96 6.02 7.02 1.4 0.9
Vitamin B-6 mg 0.44 0.12 0.37 0.21 0.6
Folate µg 4 32 42 54 82
Vitamin B-12 µg 0 0 0 0 0
Vitamin C mg 0 0 0 0 3 4.2
Vitamin D µg 0 0 0 0 0
Vitamin E mg 0.11 0.7 0.11 0.32 1.2
Vitamin K µg 0 3.2 0.8 7 0
Source 1 2 1 2 2 2 3

1 http://www.usda.gov/United States Department of Agriculture, Agricultural Research Service, National Nutrient Database for Standard Reference Release 27 : 

http://ndb.nal.usda.gov/ndb/search        

2 Product specifications available on www.organic.nl        

3 SelfNutriondata: http://nutritiondata.self.com/        

4 source: http://www.einkorn.com/        

5 Baking evaluation, sensory analysis, and nutritional characteristics of modern, heritage, and ancient wheat varieties:  

http://www.extension.org/pages/72647/baking-evaluation-sensory-analysis-and-nutritional-characteristics-of-modern-heritage-and-ancient-wh#.VY5gZ_ntlBc
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seen when looking into gluten 
free developments. Oat is also 
challenging, but it has a high 
protein and fibre content, 
creating more options to make 
acceptable bread loaf volumes, 
as demonstrated by the recent 
introductions of oat-based 
breads into the market. Millet, as 
sorghum, is used in typical breads 
with low volumes. They have a 
starchy, slightly nutty flavour and 
can give a gritty mouth feel, due 
to a high ash content. The African 
cereal teff is typically used in flat 
breads, and gives a grainy, slightly 
bitter flavour, probably due to 
high levels of micronutrients and 
fibre. Teff also has very interesting 
viscosity properties, allowing 
functionalities with regards to fat 
reduction. Sourdough technology 
and enzymatic improvement 
systems can aid in creating more 
volume with regards to bread15 . 

PSEUDO-CEREALS
Sometimes Pseudo-cereals 
are also considered as ancient 
grains. Like the cereals that are 
not part of the Triticeae, they do 
not contain gluten and are often 
used in baking for flavour and 
nutritional profile improvement:

• Buckwheat gives a bitter taste, 
predominantly in unhusked 
buckwheat flour. 

• Quinoa was vital to the Incas 

and considered sacred. The 
protein isolate from quinoa 
resembles cows milk protein in 
quality15 creating new lactose 
free options. Quinoa also has 
quite high levels of enzymatic 
activity; making that the key 
characteristics of breads, cakes 
and cookies decreased. The 
satiety properties of Quinoa are 
being investigated16.

• Amaranth was a staple food 
for the Aztecs, and having 

Table 4: Selected characteristics of pseudo-cereals

Wateruptake Gelatinisation temperature
Rice 120 74
Oat 95 56
Quinoa 95 58
Teff 95 71
Sorghum 95 74
Maize/Corn 90 67
Buckweat 85 66
Wholemeal Wheat 67 61
Wheat 63 61

CLASS

SUBCLASS

ORDER

FAMILY

TRIBE

SPECIES

Angiosperm (Flowering 
Plants)

Monocots Dicots

Graminales Caryophyllales

Gramineae 
(Poaceae)
“Grass”

Polygonaceae Amaranthaceae

SUBFAMILY Festucoideae 
'Grains'

AmaranthusSpinaciaFagopyrumRheum BetaChenopodiumZizaneae Oryzeae Hordeae 
(Triticeae)

Aveneae Festuceae Chorideae

Wild Rice Rice Emmer
Einkorn
Spelt
Khorasan
Durum
Wheat
Rye
Barley

Oat Finger 
Millet 
(Ragi)

Teff Rhubarb Buckwheat AmaranthSpinachRed Beet
Sugar Beet

Quinoa

picture adopted from Donald P. Kasarda, July 2003 
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an amino acid composition 
close to the ideal protein17. 
For application in bread the 
amount is limited, although the 
high protein and ash content 
improves colour and flavour. 

APPLYING ANCESTRAL FLOURS
Ancestral grains give options in 
nutritional profile and flavour 
improvement, potentially 
allowing specific consumer 
groups to be targeted. Working 
with alternative (pseudo-) cereals 
poses other challenges, since 
they differ in water uptake, 
viscosity, gelatinisation and 
pasting temperature curves. So 
one needs to be aware to properly 
implement these into their 
formulations and processes.  
Particularly in breads, where 
consumers are used to light 
textures, use of wholegrain/-seed, 
flours produces dense, heavy 
textures, which may require 
improvers, sourdough and 
sponge-dough methods18 . Other 
products, like cakes and biscuits, 
do not face this challenge; but 
different viscosities or rheology 
properties may introduce the 
need either for changes in 
the leavening or stability (e.g. 
emulsifiers and hydrocolloids). 
The commonest mistakes arise 

due to different gelatinisation and 
pasting, resulting in baking times 
that are either too long or too 
short. n
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REGO HERLITZIUS has been 
a leading supplier to the 

bakery industry for more than 100 
years.  During the course of the 
Rhineland company’s long history, 
machines for the bakery trade 
have been improved time and 
again with innovations, creativity 
and continual structured research 
and development. The credo of 
this work has always been that 
innovations are not an end in 
themselves, but must always 
focus on customer benefits. 
Innovations are always judged 
by whether they bring about 
improvements for the user. Do 
they help to improve the quality 
of the user’s products? Do they 
facilitate operations and make 
them more efficient?  Do they 
really bring about progress in 
areas such as hygiene?

REGO HERLITZIUS has a tradition 
of developing innovations that 
answer the above questions in 
the affirmative. In the middle 
of the last century, Herlitzius 
developed the edge-gate spiral-
knife technology which allowed 
even freshly baked bread to be 
sliced. A few years after this 
ground-breaking innovation in 
slicing technology there followed 
the development of the first 
electric-powered slicer, which 
was initially equipped with sickle 
blades. The patented circular 
blade technology developed in 
1964 represented a milestone 
which helped make sliced bread 
gain the popularity it has today.

Progress and innovation have 

taken us in 2015 to the new 
generation models with all of the 
modern attributes such as digital 
technology in drive motors.  

User-guiding touchscreens allow 
simple operation and a growing 
number of machine applications 
to satisfy customer needs and 

REGO HERLITZIUS 
Detail innovations with style and customer benefits

The 5.7” Colour Touchscreen of the bread-cutting machine ROTEC 2000
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create further possible uses in 
addition to the standard uses.

The computerized control of 
machines has not only helped to 
make them easier to operate but 
it has also made an important 
contribution to quality assurance 
in terms of the reproducibility 
of results. The electronic control 
system on the Planetary mixing 
and kneading machines with 
a computer memory of 37 
programmes and 20 steps is 
not an optional extra at REGO 
HERLITZIUS, but is part of 
the standard offering like the 
continuous electronic speed 
control of the machines of the 
PM Series. The digital time and 

speed control and the electronic 
automatic cut-out help the 
confectioner to create precise 
recipes. The efficient automatic 
start-up programme of the PM 
machines is also computer 
controlled.

The PM Series also has much to 
offer in terms of user friendliness 
and labour-saving technology: 
the electronic bowl height 
adjustment (for bowls of 40 
litres plus) allows bowls to be 
removed without taking the tool 
apart. The freestanding machine 
foot allows the easy change of 
location of even the big machines. 
A quick tool-change system and 
the easy cleaning and low noise 
level of the Planetary machines 

round off the package and make 
working with the PM Series of 
REGO HERLITZIUS particularly 
enjoyable.

Hygiene is vitally important in the 
bakery trade. The bakery machine 
specialist REGO HERLITZIUS 
attaches great importance to 
meeting hygiene requirements.

All the bread-cutting machines 
of the ROTEC Series have been 
developed and produced in 
accordance with the highest 
possible hygiene standards. This 
is the case both for the materials 
used and the design of the 
individual machines. The circular 
blades of the ROTEC bread cutters 
have for example an antibacterial, 

Infra-red sterilisation of a bread-rope
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Teflon non-stick coat co-developed 
by REGO HERLITZIUS. The circular 
blades are easily accessible and 
can therefore also be changed 
without any difficulty. The 
openable covers and removable 
crumb boxes in the inlet and outlet 
and under the cutting area, which 
have slits above them to catch 
the crumbs, make the machines 
easier to clean and maintain. 
This, incidentally, also improves 
the operating efficiency of the 
ROTEC bread-cutting machines.  
As the covers are both slidable and 
foldable, they are also easy to clean 
from inside. The machines’ sliders 
can be moved manually, making 
the whole cutting area accessible 
and easy to clean.

In all of the machines in the 
ROTEC Series the installation 
space for the (drive) technology is 
separated strictly from the cutting 
areas. In order to prevent dirt 
from gathering, the machines also 
have rounded edges.

In order to allow bigger bakeries 
to sterilize bread, REGO 
HERLITZIUS has developed 
infrared sterilization machines. 
Carbon infrared radiators with 
a mix of short, medium and 
long-wave rays allow bread to be 
sterilized quickly and completely. 
These radiators heat the surface 
of the bread in an extremely 
short space of time taking just 
eight to ten seconds to achieve 
the required temperature. A key 
feature and major advantage 
of this application is that this 
temperature is only realised on 
the surface of the bread and, with 
the right wave spectrum, the heat 
does not penetrate the loaf. The 
original quality of bread treated 
in this way is not affected on the 

outside or inside. Parameters 
such as nutrient content and 
taste remain unchanged and at 
the same time germs and spores 
are killed 100 per cent by this 
process.

Energy efficiency has become 
increasingly important over the 
years. The efficient drive motors 
of the beating and stirring 
machines of the SM Series of 
REGO HERLITZIUS meet the IEE 
standard and are classified as 
energy efficient in the power 
range of 0.75 – 3.0 KW.

All the above are only examples 
of many more innovations and 
only concern details. However, 

they bring great benefits to the 
user. And this is precisely what 
REGO HERLITZIUS strives to 
achieve. n

REGO HERLITZIUS GMBH
Bäckerei- und Konditorenmaschinen
Rheinische Straße 6, D-42781 Haan
Tel.: +49 (0) 21 29 · 34 66-0, Fax: 34 66-69
mail@rego-herlitzius.com
www.rego-herlitzius.com 

FIND OUT MORE 

The user-friendly 
Planetary mixing 
and kneading 
machine PM 140
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TECHNOLOGY AND INNOVATION
ENERGY EFFICIENT BAKERIES

Measuring
oven exhaust gases 
during bread baking
Funded by the Carbon Trust and Regional Growth Fund (2012-2014)
 
By Gary Tucker and Fred Gates, Campden BRI

High energy usage in baking 
suggests significant potential 

for energy savings, and plant 
bakery ovens are the most 
obvious candidates because 
they are responsible for most of 
the energy demand. In a typical 
direct-fired gas oven, hot air 
exiting the flues is responsible 
for around 20% of gas use. This 
energy makes no contribution to 
heating up bread dough and is a 
direct loss to the system.

In a recent project conducted at 
Campden BRI, gas flow rates were 

measured along the length of a 
travelling oven during bread and 
cake baking. Measurement and 
calculation techniques accounted 
for the principal gases: carbon 
dioxide, air, ethanol and steam. 
Rates of gas released from the 
products were highest towards 
the end of the oven. Steam made 
the major contribution. It was 
established that an estimated 
energy saving of 4.7% is possible 
by improving oven combustion 
through balancing the inlet and 
outlet gas flows and linking 
this to the gas burner fire rate. 

These findings have relevance 
to product changeovers and 
to periods of low throughput. 
Payback periods varied from 1 to 
5 years depending on the burner 
and controller technology fitted to 
an oven. 

PROJECT OBJECTIVES
To develop methods to measure 
the volume of gases released 
from bread and cake during the 
oven process, together with the 
flow rates as a function of baking 
time and to generate data that 
contribute to the volume balance 
for gases entering and exiting a 
travelling oven.

MATERIALS AND METHODS
The volume of gas produced from 
various products being baked was 
measured by baking at 200°C in 
a vacuum oven. A one way valve 
was fitted to the inlet port and 
a thermal dispersion mass flow 
meter to the outlet. Water vapour 
and ethanol was condensed by 
passage through a U-tube chilled 
with ice water. 

Flow rates of gases from each 
test in the vacuum oven were 
recorded manually every minute. 
Products studied included yeast 
leavened bread, and various 
chemically leavened cakes, 

Fig 1. Breakdown of oven energy use for a direct-fired gas oven
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muffins and scones. Gas flow rate 
was measured in standard cubic 
centimetres per minute (sccm).

Steam contributes around 95% 
of gas volume released from 
bread during baking, allowing 
engineering calculations on gas 
flow optimisation to disregard the 
contribution of all other gases.

Weight loss during baking was 
measured and a plot made of gas 
volume against baking time. This 
data was calculated by removing 
400g loaves at 2 minute intervals 
during baking which was carried 
out in a larger, direct gas-fired reel 
oven. Loaves in their tins were 
weighed immediately on removal 

Fig 2. Gases entering and leaving a travelling oven

Combustion
gases

Combustion
gas and air

Gases from
product

Air from
bakery

Air from
bakery

Your customers demand the highest product quality, delivered 
every time, at the right price. At Rademaker we understand the 
challenges and pressures our customers face every day. We offer 
our bakery equipment solutions only one way – The Right Way.

Rademaker is:
    Sanitary Wash-Down Design for Over 20 Years
    Industrial Designs for Longer More Efficient Production Runs
    Highest Product Quality and Consistency    Highest Product Quality and Consistency
    Rademaker 24/7 after sales service and support has no equal.

Call + 31 345 543 543 for the specialist in food processing 
equipment and industrial bakery systems. Or visit us at

www.rademaker.com

Rademaker BV., T +31 345 543 543, E office@rademaker.nl

Consistent Quality. Consistent Efficiency. 
Consistent Profitability

CampdenBRI.indd   25 23/07/2015   15:32

http://www.rademaker.com
mailto:office@rademaker.nl


26

BAKINGEUROPE Summer 2015 
www.bakingeurope.eu

TECHNOLOGY AND INNOVATION
ENERGY EFFICIENT BAKERIES

from the oven. Conversion 
of weight loss to gas volume 
assumed that all weight loss was 
water, and that steam behaved 
as an ideal gas. Gas volumes 
were calculated for 200°C flue 
temperatures using the ideal gas 
law.

VOLUMES OF ALL GASES GIVEN 
OFF DURING BAKING 
This project investigated the 
changes in gas volume firstly 
as dough, at 36-38°C and 
subsequently as a baked loaf at 
96-100°C. Sampled loaves were 
weighed every 2 minutes during 
baking at 240°C in a direct gas-
fired oven. 

Of interest to improved flue gas 
control is the volumetric rate 
of gas released from the bread 
compared with that from the 

combustion products. These 
calculations assumed a typical 
industrial bread oven operating 
at 8,000 units per hour, with 
three burner zones, each with a 
separate flue. Data were collected 
for relative gas volumes exiting 
the flues (as percentages of the 
total volume) as the bread moved 
from the oven inlet to the outlet. 
Absolute gas volumes were 
calculated at 46.2 litres per 400 g 
loaf. As expected from the weight 
changes, the increase in flue gas 
volumes is exponential.

CALCULATED COMBUSTION GAS 
VOLUMES DURING BAKING 
A representative sample of UK 
bakery ovens was surveyed so 
that the volume of combustion 
emissions could be calculated. 
The resulting value of 43.4 litres 
is significant because it is similar 

to that calculated from the baked 
product (46.2 litres). 

The overall gas volumes from 
product and combustion are 
similar, so that optimisation 
of gas flows in ovens should 
consider both sources. It is 
interesting to observe that they 
both increase as the bread moves 
towards the oven exit.

SIGNIFICANCE OF THIS 
RESEARCH 
Many industrial ovens are 
installed with fixed speed 
motors, with manual dampers 
controlling the proportion of flue 
cross-sectional area available 
for flow. This is not an ideal 
set-up to optimise gas flows 
leaving the oven. By linking the 
flow rate of flue gases from the 
bakery products with those of 

Fig 3. Schematic diagram to measure the volume of gas produced during baking
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the combustion products, it is 
possible to save energy. This is 
an area that warrants further 
investigation.

For example, product 
changeovers will reduce gas 
volumes released from products, 
as will times of low product 
throughput. In both cases, 
fixed speed flue gas fans create 
low pressures inside the oven 
chambers, resulting in oven 
cooling through the cool air 
drawn into the oven. 

A variable speed drive fan linked 
to the combustion controls has 
potential to reduce oven cooling 
when low burner fire occurs. 

To test this theory, gas 
consumption was measured for 

three different oven set-ups: 

• High exhaust flow with no 
purge damper (common in 
small, craft bakeries) 

• Exhaust reduced to simulate 
‘fixed speed’ system 
(representative of a modern 
bakery oven)

• Excess air minimised and 
exhaust set to balance oven. 
This achieved a 42% reduction 
in energy consumption over 
the baseline measurements in 
the test oven. 

Analysis showed that this 
technology could provide gas 
savings of 4.7% if applied to a 
commercial oven, saving £14,000 
per year in gas. This may be 
calculated to save the UK bakery 
sector £1.3m - £1.7m per annum. 

Adopting this technology 
depends on the condition of the 
existing bakery ovens. A modern 
commercial oven with a suitable 
burner and existing ratio controller 
will require minimal investment, 
which will pay back in one year. 
Many industrial bakery ovens 
are more than 5 years old and 
do not have suitable burners or 
controllers. Further interventions 
are likely to be required on a 
case by case basis, depending on 
existing equipment. Additional gas 
savings may be made through heat 
recovery technology. Estimated 
total cost savings of around 7.2% 
are possible. 

CONCLUSIONS
Savings of 4.7%, or £14,000 per 
oven may be made possible by 
linking variable speed flue gas 
fans with combustion control.

Further energy reductions are 
possible by challenging the core 
temperatures used to confirm 
that bread and baked products 
are baked. n

Campden BRI
Station Road 
Chipping Campden 
Gloucestershire, GL55 6LD, UK 
Tel: +44(0)1386 842000 
www.campdenbri.co.uk 
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BE Good afternoon. You 
recently said that the 

takeover of Isernhäger “brings 
together what belongs together” 
To explain a little more what this 
means, could you begin be 
sharing a little about the thinking 
behind this development?

HO Diosna had been 
considering this move 

for many years. We are rightly 
regarded as a highly successful 
innovator in the manufacture 
of advanced bakery equipment. 
Meanwhile, Isernhäger has a 
globally pre-eminent reputation 
in the production of pre-dough 
and, particularly, sourdough. The 

takeover integrates Isernhäger’s 
expertise in the biotechnological 
aspects of control of dough 
properties with Diosna’s 
innovation in manufacturing 
equipment; and brings it all 
within one company. In this 
respect, Diosna is unique; while 
its expertise with dough is 
unparalleled.

BE Is this why the integration 
is so important?

HO Many of the properties 
of dough, such as 

its taste and texture, vary with 
the biotechnology associated 
with its production. But other 

factors, such as kneading 
and temperature are also 
significant, and this is where 
the manufacturing equipment 
becomes important. Until now, 
it has been difficult to control 
the interaction between all 
these various effects on the 
finished product, with potential 
consequences for the final 
product at the bakery. Within a 
single organisation, Diosna now 
possesses a unique range of 
expertise across all the critical 
areas of dough production and, 
importantly, precise control over 
these processes: this offers the 
best possible platform for the 
finished product.

DIOSNA
Sophisticated dough production technology
German firm Diosna is well known for its sophisticated dough production technology. However, it 
also possesses considerable expertise elsewhere in food manufacturing, while it also has a strong 
presence in pharmaceuticals and chemicals. (the Pharma Business is the 2nd Division and within 
the same company). Active in the development of the earliest mixing machines, Diosna has now 
been at the forefront of innovation in bakery technology for over a hundred and twenty five years. Its 
first patent was granted as far back as 1911, while its High Pressure Pre-Mixer1 in 2004 brought about 
something of a twenty-first century revolution in the preparation of pre-doughs and sourdough. 

Although regarded as technological innovator, the Osnabrück-based firm has also been prepared 
to pursue acquisitions, such as Oase in 1994 and Boku in 2002. Now it has recently completed the 
takeover of pre-dough specialist manufacturer Isernhäger. Baking Europe caught up with Henrik 
Oevermann, CFO and Head of Bakery Division, at Diosna to shed some light on their latest move...

Starter Cultures
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BE Were there any other factors 
in the takeover?

HO Apart from the 
natural logic of the 

commercial activities of the 
two companies, there is an 
attractive geographical fit to 
be found in their respective 
export ratios. We can also 
anticipate more predictability 
and better reliability of new 
products when their production 
is scaled up from the lab scale 
to manufacturing volumes. 
One further point is that it is 
obviously important to respond 
to the evolution in consumer 
behaviour. Consumers are 
becoming better-informed than 
ever before, and issues such as 
quality, and taste; clean label, 
and the use (or non-use) of 
baking additives are increasingly 
influencing their choices. One 
example of the evolution in 
consumer tastes and behaviour 
comes from Australia, where 
the eggs that would have been 
served with toast ten years ago 
are now served with sourdough 
bread.  By integrating dough 
production with manufacture, 
we are able to offer greater 

control and predictability over 
each stage of the manufacturing 
process, and so satisfy consumer 
requirements better.

No other manufacturer possesses 
this relationship, which is 
perhaps best summed up by 
referring to the three angles 
of a triangle. With this unique 
business proposition, Diosna 
is poised to seize the excellent 
opportunities that now present 
themselves for further expansion.

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

Diosna
www.diosna.com

FIND OUT MORE 

Figure 1. ContinoMIXX - Continuous, 

systematic dough-production

Figure 2.

1) Produced under the licence of Dr Bernhard Noll and AHK Service & Solutions, Schwaigern

Diosna.indd   29 23/07/2015   15:32

http://www.bakingeurope.eu
http://www.diosna.com


30

BAKINGEUROPE Summer 2015 
www.bakingeurope.eu

TECHNOLOGY AND INNOVATION – CASE STUDY
ENERGY EFFICIENT BAKERIES

Bakery Bolten
Duisburg, Germany
Investment in new energy-

efficient bakery plant really can 
pay dividends when combined 
with a well-engineered heat 
recovery system. However, the 
question remains “is it realistic 
to expect a return on such an 
investment within two years from 
its inception?”

This was the original dilemma 
facing Bakery Bolten in  
Duisburg, Germany so to 
complement our energy special 
issue, Baking Europe’s publisher 
Graham Pendred was invited to 
make a visit to the bakery to  
have a closer look at their new, 
energy efficient oven complex 

and plant installation.

Bakery Bolten is an “SME” off-
site bakery serving 42 outlets 
in the locale, producing around 
five tonnes of baked goods per 
day. A few years ago, increasing 
sales brought about a careful 
reappraisal of the existing 

Newly installed energy efficient ovens
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production facility. It became 
important to streamline 
manufacture in terms of cost 
and efficiency whilst increasing 
capacity and still producing the 
high-quality goods that Bolten 
was known for. The plan was to 
expand the existing production 
facilities, build new rooms for 
the pastry department, new 
refrigeration technology for 
roll production, to re-organise 
production lines and modernise 
or replace some of the ovens; and 
to install a heat recovery system 
which in turn meant doing their 
bit to save the planet!

THE GROUNDWORK
After a protracted period of 
deliberation, planning and 
negotiations with a major German 
manufacturer, Bolten embarked 
on an ambitious programme 
of planning and installing new 
equipment that would not only 
replace the existing plant but 
that would also run alongside the 
existing tunnel oven which would 
be replaced at a future date. With 
such a large investment planned 
for a relatively small bakery, the 
decision to buy replacement 
deck and rack ovens was not 
taken lightly. The company felt 
therefore, that it was crucial to 
run a series of exhaustive tests 
first to calculate accurately the 
energy usage for baking one kilo 
of baked products in each of two 
separate test ovens and thereafter 
comparing the results of gas 
and electricity consumption. 
It was this thoroughness that 
gave a robust platform for the 
financial assessment of the 
project. Finance is an inescapable 
fact of business life, and Bolten 
sought the advice of the North 
Rhine Westfalia [NRW] local 

government energy efficiency 
agency [EFA]. Under the concept 
of Production integrated 
environmental protection 
[Produktionsintegrierten 
Umweltschutz, PIUS], the NRW 
EFA helped arrange a combination 
of a low interest loan and a grant 
from the NRW Ministry of the 
Environment.  

HEAT RECOVERY
It is a well-known fact that 
the bakery industry’s energy 
consumption represents a very 
high proportion of the cost of sale. 
As Ralf Bolten, Managing Director 
of Bolten Bakerei puts it: “To 
prepare for the future, you have to 
think about heat recovery”. 

One restricting factor affecting 
the planning and installation of 
the heat recovery system was 
that the bakery was still using a 
relatively inefficient tunnel oven, 
which was not yet scheduled 

for replacement. Running on oil 
and heated by a separate central 
heating boiler, this old, lumbering 
leviathan was destined to be the 
elephant in the room amongst 
the new technology due its lack 
of flexibility and inefficiency. 
Fortunately, the new heat 
recovery system could be linked 
directly to the tunnel oven flue 
gas exhaust to mitigate some 
of the heat loss from the tunnel 
oven.

By contrast, the new deck and 
rack ovens would each have their 
own gas burners, each normally 
requiring its own exhaust flue 
to the outside. This would mean 
venting each oven individually, 
resulting in much hole drilling 
in the roof.  However, the heat 
recovery system effectively 
combines the flue gas pipes 
from each oven and routes them 
to just one outlet chimney. A 

Energy consumption statisticsContinuous monitoring panel on oven
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further benefit is that a limited 
number of additional ovens 
can be connected easily to the 
same pipework, depending on its 
maximum capacity.

As part of the energy saving 
requirements, the new heat 
recovery system was designed 
to integrate with the building’s 
heating system. Crucially, the 
manufacturer guaranteed 
the system’s heat recovery 
performance.

HEAT RECOVERY DESIGN
An energy analysis was 
performed as part of the planning 
process. Based around Bolten’s 
baking schedule, this analysis 
verified energy values that could 
be recovered from flue gas and 

steam output. The calculated 
target of recoverable energy 
was 335 kWh per day; however, 
the actual figure recorded was 
between 340 and 490 Kwh per 
day. Essentially 25%, (8% from the 
flue gas, 17% from the steam) can 
be recovered with this system. 
It is important to note that this 
performance is specific to the 
technology installed, and so our 
comment would be that it pays to 
shop around and do to the maths 
very thoroughly with experienced 
engineers before making a 
purchasing decision! 

From a technical point of view, 
energy savings were achieved by 
routing flue gases and steam from 
the ovens separately - including 
the tunnel oven - through the 

newly installed heat exchangers. 
There, much of the energy was 
recovered and stored as heated 
water in storage tanks (two 8,000 
litre and one 4,500 litre). From 
here, the stored heat energy is 
passed on to the heating system 
for bakery manufacture, heating 
for the administrative offices and 
hot drinking water.

 “Of course we have excess 
capacity in the summer, when we 
primarily use the hot water for the 
dishwasher“, points out Ralf Bolten. 

The scope of the installed heat 
recovery system described above 
may sound simple. However, it 
requires accurate monitoring 
and regulation of its many 
parameters; and so a combined 

Control panel showing energy usage in the bakery
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here, the stored heat energy is 
passed on to the heating system 
for bakery manufacture, heating 
for the administrative offices and 
hot drinking water.
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dishwasher“, points out Ralf Bolten. 

The scope of the installed heat 
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heating system controller was 
developed to monitor and control 
these energy flows. 

CONTINUOUS ENERGY 
MONITORING
Integrated heat volume meters 
were installed to ensure data is 
displayed clearly, and to show 
whether there is an excess or a 
shortfall in the energy supply.  
The device also displays how 
much energy has been recovered 
and how much has been saved in 
terms of cost, all on a continuous 
basis. A heat volume meter 
was also fitted to the building’s 
heating boiler which shows the 
energy quantity required at any 
one time. Together with the other 
data, this information from the 
combined heating system can 
be accessed and displayed via a 
touch panel on a screen or via the 
company‘s network of PCs.

This system goes far beyond 
simply “hoping for the best” and 
seeing what we can be recovered. 
Instead, the user can record 
consumption flows quantitatively 
and instantly be alerted to errors. 
For example, the differing rise 
and fall rates of temperature 
sensors in buffer storage tanks 
show the current energy volumes 
being fed in and those being 
consumed.

CONCLUSIONS
• Baking will always require 

considerable energy input.
• As the cost of energy rises, 

legal, environmental and 
economic considerations 
together mean that bakers 
should seek means to use 
energy more efficiently. It 
is important to consider 
measures affecting both the 
buildings themselves and the 

bakery equipment within them. 
• Heat recovery is one of a range 

of strategies that may be 
employed to increase energy 
efficiency; the cost of each 
individual measure must be 
interpreted in the context 
of both the company’s legal 
obligations and corporate 
social considerations, such as 
environmental impact. 
 

Tim Schenkel of Bolten himself 
provides an answer to the 
question we posed right at the 
beginning: “We are delighted to 
have received support towards 
the implementation of the 
financial consultants of the 
Efficiency Agency NRW. Promoting 
shows us that the decision to 
put in production expansion on 
energy and resources has paid off 
for us”. n

“Live” Energy consumption chart
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RONDO, the Swiss based 
producer of industrial 

dough processing equipment 
has developed a new modular 
industrial croissant system. The 
unique twin-turning unit doubles 
the production capacity compared 

to standard solutions. This high-
capacity industrial croissant line 
offers the possibility to reduce 
investment and operating costs 
as well as energy consumption.

For over sixty years, RONDO has 

been developing and producing 
machines and lines for the bakery 
industry. Global activities are 
coordinated and conducted from 
its headquarters in Switzerland. 
10 satellite offices and over 
50 representatives guarantee 

RONDO CS 
Setting a new standard in industrial croissant production

RONDO CS sets a speed record in industrial croissant production
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competent consulting and fast 
and efficient service worldwide. 

The bakery industry knows 
RONDO for its wide range of 
solutions for dough processing. 
The lines and machines support 
the requirements from industrial 
producers to artisan bakers. 
The range comprises solutions 
for dough band forming and 
laminating as well as lines for 

the production of pastry, bread 
and rolls, croissants, pizza, 
donuts and much more. Owing to 
decades of experience in sheeting 
and shaping of dough, RONDO 
has broad expertise in technique, 
technology, processes and recipes. 
This unique combination of 
knowledge and experience in 
the RONDO group is termed 
“Dough-how & more”. It allows 
RONDO to offer not only perfect 
equipment and machinery, but 
also professional support for 
the definition of processes and 
recipes, for example for the 
production of gluten-free or long 
shelf-life croissants.

RONDO’s Dough-how forms the 
basis for the development of this 
completely industrial croissant 
machine, the RONDO CS. The 
newly developed industrial 
RONDO Croissant System 
(RONDO CS) is a modular solution 
combining high capacity with 
RONDO’s proven modern ASTec 
hygienic design.

Modular Design meets the 
requirements
Industrial croissant solutions 
are always customer specific. 
Therefore, RONDO has developed 
a modular concept of the RONDO 
CS, which allows meeting 
individual customer requirements 
by the use of standard 
components. The main process 
steps of croissant production 
are length cutting, spreading, 
stamping, turning, curling and 
even bending and pinching. 
RONDO CS offers for each 
process step several standardized 
solutions, which meet the 
different requirements in capacity 
and flexibility while maintaining 
the highest quality products. 

The heart of a croissant machine 
is the turning unit
Until now, the limiting factor 
for the capacity of a croissant 
machine is the turning device. 
Due to the characteristics of 
dough, you cannot increase 
the turning speed infinitely. On 
the other hand, the industry 
knows that a higher capacity of 
a croissant machine increases 
the economic efficiency of the 
installation.

Therefore, RONDO has developed 
a twin-turning unit, which 
allows a simultaneous turning 
of two successive rows of dough 
triangles. This new developed 
system doubles the capacity 
without exceeding the limits set 
by dough characteristics, physics 
or sacrificing product capacity.

The twin-turning unit doubles 
the capacity
The twin-turning unit consists 
mainly of two horizontal 
bars. Each bar is equipped 
with respective number of 
turning devices. The bars are 
first positioned just over two 
consecutive rows of triangles and 
pick both rows of dough triangles 
at the same time. Then the two 
bars move forward where the 
front bar moves faster than the 
back bar to guarantee enough 
space for the rotating operation. 
During this movement, the 
triangles are turned, the front bar 
turns all triangles clockwise and 
the back bar turns all triangles 
counter-clockwise. After the 
turning operation all the triangles 
are perfectly aligned with the tip 
pointing backwards. After the 
turning cycle is complete, the two 
bars move back and pick the next 
two rows of triangles.
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The twin-turning device allows doubling the 
production capacity at constant speed ratios. 
Additionally the two turning units can be optimized 
to the respective turning direction. With this system, 
RONDO fulfills the requirements of the industry: high 
performance and high product quality. RONDO uses 
high precision brushless servomotors and optimized 
material combinations to guarantee a minimum 
wear of the components. RONDO’s new twin-turning 
device leads to a capacity of more than 150,000 
croissants at a 17 rows production and more than 
125,000 croissants per hour at a 14 rows production!

Three curling units meet the different demands
Three interchangeable curling units, two for the 
production of unfilled and one for the production 
of filled croissants, cover the different demands of 
the industry. All curling units are characterized by 
high process reliability and easy cleaning capability. 
The new dynamic curling unit is designed for the 
highest production capacities. It is equipped with a 
smart, self-cleaning mechanism, which ensures an 
unhindered continuous operation over several shifts. 
The curling units can be adjusted individually to the 
customer’s needs, from firm curled to loose curled 
croissants.

RONDO is member of the European Hygienic 
Engineering & Design Group (EHEDG). As a matter of 
course, RONDO CS is designed for 24/7 operation and 
meets the latest demanding hygiene requirements. 
The newly developed, industrial croissant machine 
RONDO CS sets a new standard for the industry. Due 
to its modular design, it can be easily adapted to the 
customer’s needs. The twin-turning unit offers an 
extraordinary capacity, which leads to a high return 
on investment. n

RONDO Industrial Solutions
Burgdorf, Switzerland
+41 34 420 81 11
ris@rondo-online.com
rondo-online.com

FIND OUT MORE 

Functional principle of the twin-turning unit

1. The bars pick two rows of croissants at the same time

3. The dough triangles are released for the curling process

2. Both rows are turned simultaneously
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As a proven world leader in 
ovens and oven technology, 

particularly in the baking 
industry, selling a concept and 
delivering a tailored product 
best describes what Spooner 
Industries has done successfully 
for over 80 years. So much so 
that customers have elevated the 
company name to a brand - not 
unlike ‘Hoover’ is reference to a 
vacuum cleaner; ‘a Spooner’ is 
reference to a Spooner oven.

Designed and manufactured in 
West Yorkshire, the Spooner oven 
range is custom-built to individual 
customer’s requirements. Exacting 
high standards, provide flexible, 
reliable operation and ease of 
control. This ensures optimum 
colour, texture, dryness and 
weight loss are achieved. Based on 

unique Spooner forced convection 
technologies for processes that 
require the movement of air to 
heat, cool, bake or dry products, 
equipment incorporates high 
performance airflow and control 
technologies and energy efficient 
measures throughout.

Despite the oven being the single 
largest consumer of energy in a 
plant bakery, for many years there 
had been no significant change 
to oven-led energy efficiency 
measures. More recently an 
industry led approach presented 
an opportunity for Spooner to 
investigate first-hand just how 
energy was used in an oven, on-
site, on a baking line, providing 
the perfect investigative platform.    

Initially extensive analysis was 

undertaken to establish where 
and in what quantities energy 
was consumed. This compared 
areas such as the product, 
alongside the different oven 
components. Using thermal 
imaging to measure oven roof 
temperatures, other measuring 
techniques included use of 
Thermocouples, Flue Gas Analysis 
and Data Logging Equipment. 
Results are shown in the table 
below.

Spooner design engineers 
then minutely examined the 
components and processes 
involved and set about developing 
concepts that would ultimately 
improve areas of energy usage.  
A partnership between Leeds 
University PHD students and 
Spooner helped maintain 
precision accuracy when 
modelling concepts. Concept 
refinement and testing to exact 
standards were ultimately the 
basis for creating the new designs 
and oven types.                      

This innovative and collaborative 
approach provided solutions more 
efficient than industry standards 
held for 30 years, whilst these 
measures could be applied across 
all oven ranges and different 
baking processes. Although exact 
savings varied by oven type and 
product, in a typical bread plant 
gas savings of 20% was realistic. 
Achieved through heat recovery 
of waste gases, these were 
then used to heat the incoming 
combustion air, whilst reducing 

Energy efficiency with 
Spooner innovation

Typical Gas Usage on a Conventional Oven
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The twin-turning device allows doubling the 
production capacity at constant speed ratios. 
Additionally the two turning units can be optimized 
to the respective turning direction. With this system, 
RONDO fulfills the requirements of the industry: high 
performance and high product quality. RONDO uses 
high precision brushless servomotors and optimized 
material combinations to guarantee a minimum 
wear of the components. RONDO’s new twin-turning 
device leads to a capacity of more than 150,000 
croissants at a 17 rows production and more than 
125,000 croissants per hour at a 14 rows production!

Three curling units meet the different demands
Three interchangeable curling units, two for the 
production of unfilled and one for the production 
of filled croissants, cover the different demands of 
the industry. All curling units are characterized by 
high process reliability and easy cleaning capability. 
The new dynamic curling unit is designed for the 
highest production capacities. It is equipped with a 
smart, self-cleaning mechanism, which ensures an 
unhindered continuous operation over several shifts. 
The curling units can be adjusted individually to the 
customer’s needs, from firm curled to loose curled 
croissants.

RONDO is member of the European Hygienic 
Engineering & Design Group (EHEDG). As a matter of 
course, RONDO CS is designed for 24/7 operation and 
meets the latest demanding hygiene requirements. 
The newly developed, industrial croissant machine 
RONDO CS sets a new standard for the industry. Due 
to its modular design, it can be easily adapted to the 
customer’s needs. The twin-turning unit offers an 
extraordinary capacity, which leads to a high return 
on investment. n

RONDO Industrial Solutions
Burgdorf, Switzerland
+41 34 420 81 11
ris@rondo-online.com
rondo-online.com

FIND OUT MORE 

Functional principle of the twin-turning unit

1. The bars pick two rows of croissants at the same time

3. The dough triangles are released for the curling process

2. Both rows are turned simultaneously
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As a proven world leader in 
ovens and oven technology, 

particularly in the baking 
industry, selling a concept and 
delivering a tailored product 
best describes what Spooner 
Industries has done successfully 
for over 80 years. So much so 
that customers have elevated the 
company name to a brand - not 
unlike ‘Hoover’ is reference to a 
vacuum cleaner; ‘a Spooner’ is 
reference to a Spooner oven.

Designed and manufactured in 
West Yorkshire, the Spooner oven 
range is custom-built to individual 
customer’s requirements. Exacting 
high standards, provide flexible, 
reliable operation and ease of 
control. This ensures optimum 
colour, texture, dryness and 
weight loss are achieved. Based on 

unique Spooner forced convection 
technologies for processes that 
require the movement of air to 
heat, cool, bake or dry products, 
equipment incorporates high 
performance airflow and control 
technologies and energy efficient 
measures throughout.

Despite the oven being the single 
largest consumer of energy in a 
plant bakery, for many years there 
had been no significant change 
to oven-led energy efficiency 
measures. More recently an 
industry led approach presented 
an opportunity for Spooner to 
investigate first-hand just how 
energy was used in an oven, on-
site, on a baking line, providing 
the perfect investigative platform.    

Initially extensive analysis was 

undertaken to establish where 
and in what quantities energy 
was consumed. This compared 
areas such as the product, 
alongside the different oven 
components. Using thermal 
imaging to measure oven roof 
temperatures, other measuring 
techniques included use of 
Thermocouples, Flue Gas Analysis 
and Data Logging Equipment. 
Results are shown in the table 
below.

Spooner design engineers 
then minutely examined the 
components and processes 
involved and set about developing 
concepts that would ultimately 
improve areas of energy usage.  
A partnership between Leeds 
University PHD students and 
Spooner helped maintain 
precision accuracy when 
modelling concepts. Concept 
refinement and testing to exact 
standards were ultimately the 
basis for creating the new designs 
and oven types.                      

This innovative and collaborative 
approach provided solutions more 
efficient than industry standards 
held for 30 years, whilst these 
measures could be applied across 
all oven ranges and different 
baking processes. Although exact 
savings varied by oven type and 
product, in a typical bread plant 
gas savings of 20% was realistic. 
Achieved through heat recovery 
of waste gases, these were 
then used to heat the incoming 
combustion air, whilst reducing 

Energy efficiency with 
Spooner innovation
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the amounts of through metal in 
the oven to minimise heat loss.

Today all Spooner ovens 
incorporate these efficiencies as 
standard. However the constant 
drive for technical innovation 
continues to push the boundaries. 
The production of one of the 
largest baking ovens in the world 
has been one of the more recent 
technical challenges. As part of 
a complete new plant build, the 
project spanned 11 months from 
concept to full operation and 
now has the highest throughput 
in the industry, producing over 
14,000 loaves per hour.  It was 
designed to incorporate all energy 
efficiency measures, resulting in 
the largest, most highly technical 
oven project that Spooner has 
undertaken to date. 

All Spooner equipment comes 
with the assurance of quality, 
built to last providing baking, 
proving, drying and cooling 
solutions. The long established 
list of equipment includes 
ovens, dryers, provers and 
coolers plus air conditioning and 
ventilations systems. Based on 
forced convection and radiant 
technology, Spooner baking ovens 
and dryers incorporate options 
such as internal access walkways 
for hygiene and maintenance. 
Spooner industrial tunnel 
ovens continue to operate in a 
diverse range of food processes 
worldwide, with some original  
tunnel ovens reported as still 
achieving maximum efficiency 
over 40 years after they were 
installed.

The Spooner offering provides 
everything from initial design 
to manufacture, installation, 
commissioning and ongoing 

spares and maintenance services. 
The in-house R&D Test Centre 
boasts a comprehensive range of 
pilot facilities including a unique 
full bakery line. For customers, 
pilot line testing is an invaluable 
tool. Providing significant data 
and avoiding costly downtime, 
it validates new and enhanced 
products at a fraction of the cost 
of developing these on a full 
production line.  

The recently re-branded Spooner 
Plus provides all aspects of 
service and aftersales work for 
both new and existing customers 
on all makes and models of 
process equipment as well as 
original Spooner machines which 
ultimately elongate machine life 
and improve production quality. 

Showcasing at IBA this year 
is the ‘hot’ Spooner – a hybrid 
oven that brings together the 
best of convection and radiant 
technology to deliver a consistent 

product, faster and with precision 
reliability. Developed over the 
last 12 months, the pioneering 
technology incorporates a burner 
new-to-market, which maintains 
reliable delivery of radiant heat 
to exact specified temperatures.  
Another feature is the minimal 
response times to temperature 
changes – minutes rather 
than hours providing unique 
controllability of heat. These 
quick changes not only provide 
economies in terms of energy but 
also produce less waste whilst 
increasing product yield. n

Spooner Industries
Michael Lomas
Moorland Engineering Works, Lower 
Railway Road, Ilkley, LS29 8JB UK
T: +44 (0)1943 609505 
E: sales@spooner.co.uk  
www.spooner.co.uk

FIND OUT MORE 

Themographic  
Survey of a  
Bread Plant

Spooner Oven Line   
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VACUUM COOLING

THE COOL  
WAY TO BAKE
 
By Alexander Rutz, Head of Sales and Marketing, Aston Foods AG (pictured)

The globalisation of 
markets and production 

result in increasingly tough 
competition. While striving 
for competitiveness, bakeries 
optimise their costs throughout 
production, but sooner or later 
they also have to question 
the performance of their 
manufacturing processes and the 
technology in use.

That’s where vacuum cooling 
steps in – a technology that 
is able to boost quality and 

productivity in daily production 
by saving time, space and energy; 
and which extends shelf life and 
reduces waste.

The idea is not that new at all – it 
was first patented in 1935, but 
there was no suitable technology 
at the time. In the 1960’s, the first 
applications came on the market, 
but it took another 40 years of 
development to achieve satisfying 
results. In fact, it was not until 
2008 that the idea was researched 
in depth and only as recently as 
2012 did the technology became 
sufficiently developed to be 
considered viable.

Today, many commercial and 
industrial bakeries are in the 
process of upgrading their process 
lines to incorporate vacuum 

cooling, the newest generation of 
which boasts optimised design 
and sophisticated software 
control systems and which 
delivers improved performance 
over the early models. The 
technology is now available for 
integration into batch systems for 
commercial bakeries using rack 
ovens and as a semi-continuous 
system for large-scale industrial 
baking plants. Vacuum cooling is 
also increasingly attracting the 
attention of financial backers 
who are becoming aware of 
the potential cost benefits – a 
strong indicator of a sound, 
commercially viable technology.

WHAT ARE THE BENEFITS OF 
VACUUM COOLING?
Vacuum cooling is quicker than 
the conventional cooling process 
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the amounts of through metal in 
the oven to minimise heat loss.

Today all Spooner ovens 
incorporate these efficiencies as 
standard. However the constant 
drive for technical innovation 
continues to push the boundaries. 
The production of one of the 
largest baking ovens in the world 
has been one of the more recent 
technical challenges. As part of 
a complete new plant build, the 
project spanned 11 months from 
concept to full operation and 
now has the highest throughput 
in the industry, producing over 
14,000 loaves per hour.  It was 
designed to incorporate all energy 
efficiency measures, resulting in 
the largest, most highly technical 
oven project that Spooner has 
undertaken to date. 

All Spooner equipment comes 
with the assurance of quality, 
built to last providing baking, 
proving, drying and cooling 
solutions. The long established 
list of equipment includes 
ovens, dryers, provers and 
coolers plus air conditioning and 
ventilations systems. Based on 
forced convection and radiant 
technology, Spooner baking ovens 
and dryers incorporate options 
such as internal access walkways 
for hygiene and maintenance. 
Spooner industrial tunnel 
ovens continue to operate in a 
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worldwide, with some original  
tunnel ovens reported as still 
achieving maximum efficiency 
over 40 years after they were 
installed.
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everything from initial design 
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spares and maintenance services. 
The in-house R&D Test Centre 
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response times to temperature 
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controllability of heat. These 
quick changes not only provide 
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also produce less waste whilst 
increasing product yield. n

Spooner Industries
Michael Lomas
Moorland Engineering Works, Lower 
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T: +44 (0)1943 609505 
E: sales@spooner.co.uk  
www.spooner.co.uk
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THE COOL  
WAY TO BAKE
 
By Alexander Rutz, Head of Sales and Marketing, Aston Foods AG (pictured)

The globalisation of 
markets and production 

result in increasingly tough 
competition. While striving 
for competitiveness, bakeries 
optimise their costs throughout 
production, but sooner or later 
they also have to question 
the performance of their 
manufacturing processes and the 
technology in use.

That’s where vacuum cooling 
steps in – a technology that 
is able to boost quality and 

productivity in daily production 
by saving time, space and energy; 
and which extends shelf life and 
reduces waste.

The idea is not that new at all – it 
was first patented in 1935, but 
there was no suitable technology 
at the time. In the 1960’s, the first 
applications came on the market, 
but it took another 40 years of 
development to achieve satisfying 
results. In fact, it was not until 
2008 that the idea was researched 
in depth and only as recently as 
2012 did the technology became 
sufficiently developed to be 
considered viable.

Today, many commercial and 
industrial bakeries are in the 
process of upgrading their process 
lines to incorporate vacuum 

cooling, the newest generation of 
which boasts optimised design 
and sophisticated software 
control systems and which 
delivers improved performance 
over the early models. The 
technology is now available for 
integration into batch systems for 
commercial bakeries using rack 
ovens and as a semi-continuous 
system for large-scale industrial 
baking plants. Vacuum cooling is 
also increasingly attracting the 
attention of financial backers 
who are becoming aware of 
the potential cost benefits – a 
strong indicator of a sound, 
commercially viable technology.

WHAT ARE THE BENEFITS OF 
VACUUM COOLING?
Vacuum cooling is quicker than 
the conventional cooling process 
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and can deliver cooling times of 
only a few minutes. Thanks to 
an unrivalled degree of process 
safety, quality of the baked 
goods and cost effectiveness 
of production are significantly 
higher.

Benefits include:
• Much shorter cooling times 

(around 3 minutes rather than 
1-2 hours)

• Potential reduction of baking 
times on a wide range 
of products resulting in 
significant energy savings

• More hygienic/better shelf life
• Much smaller factory footprint
• Payback period of about 2-3 

years. 

PRODUCT QUALITY 
Reduced cooling time means 
there is less time for baked 

products to be exposed to 
microorganisms therefore 
resulting in improved shelf life.

Baked goods such as bread are 
crispier and remain crispy for 
longer than their conventionally-
produced counterparts; they 
dry out slower and retain more 
volume after baking. This is 
partly due to the very fast cooling 
process, which influences the 
structure of the gelatinised 
starch.

Variations in the baking process 
may mean that bakers have to 
make alterations to their recipes, 
such as changing the amount 
of yeast used in order to perfect 
the final baked product. Overall, 
however, modern vacuum cooling 
systems can provide more 
consistency in quality than a 
conventional cooling system.

ENERGY SAVINGS
The major contributions come 
from the shorter baking time that 
are possible with subsequent 
vacuum cooling; and from 
the higher effectiveness and 
efficiency of the vacuum cooling 
process itself.

HOW AND WHY DOES VACUUM 
COOLING WORK?
Vacuum cooling relies principally 
upon the physics of evaporation 
of a liquid. All molecules within 
a liquid are in motion and those 
with the most energy move the 
fastest. Evaporation is the process 
by which the most energetic 
molecules leave the surface of a 
liquid, effectively becoming a gas 
above it. Detaching the molecules 
from the liquid requires energy, 
which is provided by the liquid 
in the form of heat, known as the 
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latent heat of evaporation. Heat 
is therefore transferred from the 
liquid to the gas above it - and so 
the liquid cools. An example of 
evaporative cooling is the process 
of sweating, whereby heat energy 
is transferred from liquid sweat 
on the skin (therefore cooling the 
body) as it evaporates. 

In a closed system, an equilibrium 
will eventually be set up 
between the rate of evaporation 
of molecules from the surface 
of a liquid and the rate of 
condensation back into the liquid. 
However, vacuum cooling systems 
continually remove the gas as it 
forms above a liquid and drive 
the balance between evaporation 
and condensation in favour 
of evaporation, so continually 
extracting heat.

Figure 1
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It is important to distinguish 
evaporation, which takes place 
only at the surface of a liquid, 
from boiling, which takes place 
throughout it. If the atmospheric 
pressure above a liquid is lowered 
far enough, it may drive the 
equilibrium far enough in favour 
of evaporation for it to be able to 
take place from within the body 
of the liquid as well as at the 
surface: the liquid begins to boil.

Boiling is a useful concept when 
explaining why continually 
adding heat to a boiling liquid 
does not increase its temperature. 
At sea level, water boils at 100 °C 
and the temperature of boiling 
water will remain at 100 °C 
however long heat is applied. This 
heat energy corresponds to the 
latent heat of evaporation, which 
in this instance is coming from 
the heat source and not from the 
liquid itself.

In a vacuum cooling chamber in 
a bakery, heat is obtained from 
the hot baked goods. Effectively 
the heat energy from the oven 
is used for this process. The 
cooling process during evacuation 

continues as the vacuum pump 
lowers the chamber pressure 
by pumping away the water 
that evaporates from the baked 
goods while there is free water 
available, until the targeted core 
temperature of the product is 
reached. Normally this is around 
35 °C at a pressure of about 50 
mbar, a process which takes 
around 2-3 minutes. Figure 1. 

Figure 2 shows the comparison 
between a conventional air 
conditioning chamber and a 
vacuum chamber. Whereas in a 
conventional cooling chamber 
(left side drawing) there is a 
closed circuit for the coolant with 
indirect cooling of the baked 
goods by convection of air, in 
a vacuum chamber (right side 
drawing) the coolant is the excess 
water in the baked product itself. 
Through evaporation of this water 
there is an immediate and highly 
efficient cooling effect, contrary 
to the indirect cooling in an air 
conditioning cooling chamber.

Although both solutions are 
based on the same concept of 
evaporation and condensation 

of a coolant, vacuum cooling is 
significantly faster due to the 
direct cooling instead of indirect 
cooling by convection of cold air. 

Of further significance is the 
potential waste of energy 
involved in cooling the baking 
trays, trolleys and ancillary 
equipment in an air-conditioned 
system. 

SUMMARY
Vacuum cooling is a superior 
alternative to conventional 
cooling processes in the baking 
industry, allowing a move towards 
a standard process that all bakers 
might wish to consider. Vacuum 
cooling systems outperform 
old methods with a long list of 
potential benefits. n

Aston Foods AG 
www.astonfoods.com 
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Schools Programme 
inspires youngsters to consider 
exciting career in food and drink
By Moira Stalker (pictured), National Co-ordinator for the Scottish Food and Drink Federation’s 
Schools Programme

The Scottish food and drink 
industry is an exciting place 

to work, with over 300,000 people 
working across the supply chain 
in areas as diverse as farming, 
manufacturing and retail. Despite 
this, the industry continues to 
face a skills gap and desperately 
needs people that understand 
science, technology and maths 
to become food scientists, 
technologists and engineers. 
There are also opportunities in 
other areas such as marketing, 
IT, sales, finance, distribution and 
logistics, with, starting salaries 
sitting above the national average, 
between £20,000 and £25,000. 

Many young people are unaware 
of the many career opportunities 
available within food and drink, 
and the many benefits on offer. 
To help address the growing skills 
shortage, industry groups have 
joined forces to participate in an 
innovative schools programme 
funded by the Scottish 
Government and delivered by 
the Scottish Food and Drink 
Federation (SFDF)  to encourage 
young people to think about a 
future career in the industry. 

A Future in Food facilitates 
partnerships between local 
companies and schools to 
introduce students, teachers, 

parents and careers advisers 
to the variety of exciting and 
rewarding careers the sector has 
to offer and the skills required. 
The skills and expertise of 
industry are used to help teachers 
deliver their subjects using food 
as the context for learning. This 
approach has led to a variety of 
different learning and teaching 
methods being implemented. 
Often the pupils are given the 
opportunity to work on a real 
business challenge, working 
individually or in teams that 
involve a number of different 
curriculum subjects. These 
activities take place over a period 
of weeks allowing the students to 
fully understand and reflect on 
their learnings and culminate in a 
presentation or “pitch” back to the 
industry professionals. Adopting 
this and similar approaches 
within the Programme enables 
the participants to understand 
the demands of the industry, and 
the opportunities it can offer. 
Pupils also learn the application 
of their subjects to the world of 
work and can showcase a wide 
range of personal and team 
working skills which will stand 
them in good stead for the future. 

Since the launch of A Future 
in Food in 2010, SFDF has 
facilitated a number of successful 

partnerships with well-known 
brands including, Border Biscuits, 
Nairn’s and Tunnocks. The 
initiative’s progress so far has 
played a big part in introducing 
food related activities to over 
5,000 pupils across Scotland.

One example of a successful 
schools and industry partnership 
was set up last year between 
Hazlehead Academy in Aberdeen 
and local craft baker JG Ross. This 
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year’s challenge involved second 
year pupils from the Academy 
working together in teams to 
design and create a new baked 
item using local produce to 
feature in the JG Ross range.

Cameron Ross, Production 
Director of JG Ross, launched the 
challenge where he provided 
a glimpse into the day-to-day 
workings of the industry and 
an insight into the product 
development process. Over three 
months the pupils learned about 
packaging, labelling and the use 
of different ingredients in their 
new products. Each team used the 
knowledge gained to review their 

peers’ creations and received 
feedback from the company 
and guest visitors. The pupils 
were also treated to a visit to JG 
Ross’ factory where they had the 
opportunity to do some baking. 

The winning products were 
announced by Moira Stalker and 
Cameron Ross as Bramble Delights, 
a layered sponge with blackberries 
created by pupils Jodie McGuiness, 
Hollie Harwood and Claire 
McLeod, and Rhubarb and Ginger 
Muffins, presented by Emily Adam, 
Abagayle Adams, Emily Donaldson 
and Christopher Sharman. The 
company plans to launch these 
products later in the year.  

Cameron Ross said: “I have 
enjoyed working with Hazlehead 
Academy again on this fun 
challenge. The pupils have shown 
great enthusiasm researching the 
different ideas and ingredients 
before coming up with their final 
products. It was great to see the 
final results of the challenge and 
we found it very difficult to pick 
just two winners.”

SFDF’s Schools Programme works 
alongside our Food and Drink 
Skills Ambassadors Network, 
funded by Skills Development 
Scotland, which links industry 
workers who are passionate about 
the food and drink sector with 

Pupils from Hazlehead Academy in Aberdeen at a visit to local baker JG Ross
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school groups to help spread the 
message of food and drink as a 
career destination of choice. One 
of the main aims of this network 
is to dispel some of the outdated 
myths about working in food and 
drink. Ambassadors take part in 
a wide variety of activities such 
as school career fairs; classroom 
workshops; mentoring; judging 
projects; company and farm 
visits; and engaging with pupils 
and the public at large events.

SFDF’s Schools Programme is 
also working with partners 
including College Development 
Network, Education Scotland 
and the Scottish Qualifications 
Authority to develop materials 
to help teachers encourage 
students’ interest, as well as 
new qualifications that will give 
students the necessary skills to 
work in food and drink. n

www.sfdf.org.uk  
@Scottish_FDF

FIND OUT MORE 

Pupils from Hazlehead Academy in 
Aberdeen at a visit to JG Ross

Winning teams from Hazlehead Academy’s 
food challenge with JG Ross
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Nothing endures but change.
Heraclitus

Change brings opportunity.
Nido Qubein

By Michael Edmund

On the seventh of May 2015, it 
was announced to the world 

that, for the first time in two 
million years, global atmospheric 
carbon dioxide concentrations 
had reached 400 parts per million 
(ppm). The inference is that over 
the course of the Earth’s long 
history, CO2 levels have been 
as high as they are now, and 
quite possibly higher: this, long 
before man had driven his first 
automobile, flown his first jet 
engine – or baked his first loaf of 
bread.

So is the news important? The 
upward trend in atmospheric 
CO2 concentrations has long 
been established, and reaching 
this particular milestone was 
merely a question of when, not 
if. Indeed, there is evidence of 
change wherever we care to 
make measurements: global 
temperatures are also rising, 
while satellite measurements tell 
us that sea levels are rising, too. 

Interestingly, since 1980 the rate 
of increase of temperature in the 
northern hemisphere has been 
distinctly faster than that south 
of the equator, albeit following 
a larger fall during the 1970s. It 
is beyond the scope of a baking 
magazine to observe whether 
these findings can be linked 
either to industrial activity (which 
of course includes the baking of 
bread) or to the oil shock of the 
1970s; but it nevertheless begs 
the question. The change in sea 
level appears equally sinister, 

since there appears to have been 
an acceleration recently: the rate 
of rise over the past 20 years is 
roughly twice the average of the 
preceding 80 years. Meanwhile, 
in the summer of 2012, the 
cyclic variation of the area of the 
Arctic ice cap (expansion in the 
northern winter and contraction 
in the northern summer) broke 
another record when the ice cap 
shrank to the smallest area ever 
recorded in the satellite era – less 
than half that observed in 1979.

By now, you may be wondering 
if you are reading the right 
magazine. For the individual 
baker going about the business 
making the bread we eat every 
day; or for the team that is 
planning the next large-scale 
bakery installation, the implied 
(and quite legitimate) question 
is: does climate change actually 
matter to the business? Since 
the potential impact of climate 
change upon mankind is 
quite clearly enormous – even 
catastrophic – the answer is: Yes, 
it matters. But perhaps a more 
significant question might be: to 
what extent can any of us – baker 
or otherwise – do anything about 
it? 

Well, the best science we have 
says that man-made greenhouse 
gas is very likely to be responsible 
for the rise in global temperature. 
And that it is extremely likely that 
our activities are causing global 
warming. The italics are those 
used by the Intergovernmental 

Panel on Climate Change [IPCC] in 
its fifth report of 2013. If mankind 
is responsible for causing the 
problem, then he must surely 
make himself responsible for 
its solution. And since Man has 
baked bread almost as long as he 
has occupied the planet, and will 
surely continue to do so, bakery 
has a part to play in saving the 
planet. It is as stark as that; and 
as simple. 

And so it is that, to the EU’s 
various climate initiatives, 
Baking Europe respectfully adds 
its own humble efforts to talk 
about energy efficiency in the 
bakery. In the first of our two-
part feature, we drew attention to 
recent European legislative and 
political developments regarding 
the buildings themselves. In this, 
we examine the energy efficiency 
of the equipment in use within 
those buildings: baking, naturally 
the most energy-intensive 
process in the production of 
baked goods, is responsible for 
about 40% of total site energy 
costs. And as we illustrate 
elsewhere in this issue, reducing 
bakery energy costs can go hand-
in-hand with increasing capacity: 
a win-win for bakers if ever there 
were.

On the global scale, the 
international political response 
began at the Rio Earth Summit 
in 1992, with the adoption of 
the United Nations Framework 
Convention on Climate Change 
(UNFCCC). This set out a 
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Nothing endures but change.
Heraclitus

Change brings opportunity.
Nido Qubein

By Michael Edmund

On the seventh of May 2015, it 
was announced to the world 

that, for the first time in two 
million years, global atmospheric 
carbon dioxide concentrations 
had reached 400 parts per million 
(ppm). The inference is that over 
the course of the Earth’s long 
history, CO2 levels have been 
as high as they are now, and 
quite possibly higher: this, long 
before man had driven his first 
automobile, flown his first jet 
engine – or baked his first loaf of 
bread.

So is the news important? The 
upward trend in atmospheric 
CO2 concentrations has long 
been established, and reaching 
this particular milestone was 
merely a question of when, not 
if. Indeed, there is evidence of 
change wherever we care to 
make measurements: global 
temperatures are also rising, 
while satellite measurements tell 
us that sea levels are rising, too. 

Interestingly, since 1980 the rate 
of increase of temperature in the 
northern hemisphere has been 
distinctly faster than that south 
of the equator, albeit following 
a larger fall during the 1970s. It 
is beyond the scope of a baking 
magazine to observe whether 
these findings can be linked 
either to industrial activity (which 
of course includes the baking of 
bread) or to the oil shock of the 
1970s; but it nevertheless begs 
the question. The change in sea 
level appears equally sinister, 

since there appears to have been 
an acceleration recently: the rate 
of rise over the past 20 years is 
roughly twice the average of the 
preceding 80 years. Meanwhile, 
in the summer of 2012, the 
cyclic variation of the area of the 
Arctic ice cap (expansion in the 
northern winter and contraction 
in the northern summer) broke 
another record when the ice cap 
shrank to the smallest area ever 
recorded in the satellite era – less 
than half that observed in 1979.

By now, you may be wondering 
if you are reading the right 
magazine. For the individual 
baker going about the business 
making the bread we eat every 
day; or for the team that is 
planning the next large-scale 
bakery installation, the implied 
(and quite legitimate) question 
is: does climate change actually 
matter to the business? Since 
the potential impact of climate 
change upon mankind is 
quite clearly enormous – even 
catastrophic – the answer is: Yes, 
it matters. But perhaps a more 
significant question might be: to 
what extent can any of us – baker 
or otherwise – do anything about 
it? 

Well, the best science we have 
says that man-made greenhouse 
gas is very likely to be responsible 
for the rise in global temperature. 
And that it is extremely likely that 
our activities are causing global 
warming. The italics are those 
used by the Intergovernmental 

Panel on Climate Change [IPCC] in 
its fifth report of 2013. If mankind 
is responsible for causing the 
problem, then he must surely 
make himself responsible for 
its solution. And since Man has 
baked bread almost as long as he 
has occupied the planet, and will 
surely continue to do so, bakery 
has a part to play in saving the 
planet. It is as stark as that; and 
as simple. 

And so it is that, to the EU’s 
various climate initiatives, 
Baking Europe respectfully adds 
its own humble efforts to talk 
about energy efficiency in the 
bakery. In the first of our two-
part feature, we drew attention to 
recent European legislative and 
political developments regarding 
the buildings themselves. In this, 
we examine the energy efficiency 
of the equipment in use within 
those buildings: baking, naturally 
the most energy-intensive 
process in the production of 
baked goods, is responsible for 
about 40% of total site energy 
costs. And as we illustrate 
elsewhere in this issue, reducing 
bakery energy costs can go hand-
in-hand with increasing capacity: 
a win-win for bakers if ever there 
were.

On the global scale, the 
international political response 
began at the Rio Earth Summit 
in 1992, with the adoption of 
the United Nations Framework 
Convention on Climate Change 
(UNFCCC). This set out a 
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framework for action aimed 
at stabilising atmospheric 
concentrations of greenhouse 
gases (GHGs) to avoid “dangerous 
anthropogenic interference 
with the climate system.” The 
annual Conference of Parties 
(COP) reviews the Convention’s 
implementation: the first COP 
took place in Berlin in 1995 and 
significant meetings since then 
have included COP3 where the 
Kyoto Protocol was adopted. In 
Paris in December of this year, 
COP21 will aim to achieve a 
legally binding and universal 
agreement on climate, with the 
aim of keeping global warming 
below 2°C.

It is clear that paying attention to 
energy not only makes economic 
sense (perhaps more in the longer 
term), but it can also help the 
bakery industry play its part in 
a concerted effort to mitigate 

climate change. And so to the 
questions. If climate change 
predates man’s existence on the 
planet, what if we simply accept 
it? Should we act? 

One answer may have been 
provided by the observation of an 
English Nonconformist minister. 
He died in 1881; long before the 
climate change agenda became so 
prominent. Step forward William 
Morley Punshon, who observed 
that:

Cowardice asks: Is it safe? 
Expediency asks: Is it politic?  
But Conscience asks: Is it right?

With that in mind, and true 
to its name, Food for Thought 
now confidently seeks to put 
another answer to the collective 
conscience of the Bakery sector. 
Inevitably, this answer takes the 
form of one final question: 

What if we really could influence 
the climate, prevent the icecaps 
melting and save the low-lying 
land bordering the seas; but we 
did nothing? n
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