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P7 Foreword

P8 Cutting Edge
Flavour perception
“A growing understanding of 
multisensory perception” is the clue to 
“Better design of foods” explains Prof. 
Charles Spence at Oxford University in a 
lip-smacking article on recent research.

FEATURES

P12 Bubble stability
Campden BRI uses its expertise and 
highly sophisticated CT scanning 
facility to assist their latest research 
into bubble stability in bread and cakes.

P18 Personalised nutrition using 
nutrigenetics and nutrigenomics 
Is this a far-fetched, utopian concept 
or one that can be adopted today 
by industrial bakers and food 
manufacturers? Read on and decide!
Reading University

P27 Traceability of raw ingredients
In our second article on barcoding 
we look at the increasing importance 
of traceability of ingredients – an 
authoritative report from GS1.

ROBOTICS

As media partners to the 
PPMAtotal show in the UK at the 
end of September we feature two 

articles from Germany and the UK 
respectively on robotics in industrial 
food lines.

P32 Machine vision – safer and more 
reliable lines
Robots are taking over our production 
lines – and for good reason! From 
Pick and Place to X-Rays and hygiene, 
VDMA explains why.

P38 Robotic grippers
Current international research is 
under way at Salford University 
looking at the latest robotic handling 
technology for delicate foodstuffs.

P44 Event Overview – Autumn 2016
Going to an exhibition this autumn? 
No? Then you might be missing out! 

In an “exhibition fest,” autumn 2016 
gives you every excuse to rack up a 
few expenses, hop on a fl ight and visit 

your clients and business partners 
at several shows such as PPMAtotal 
(UK), Südback (Germany), IBIE Las 
Vegas and Food Matters live (London) 
to name but a few – we feature some 
of the shows at which Baking Europe 
is a media partner and where you can 
book your tickets in advance.

REGULARS

P50 Food for Thought
Post Brexit – “Business as usual in the 
UK and Europe?”

Our summer issue examined the 
prospects of what the UK referendum 
might mean to European and UK 
business relationships. Now that the 
votes have been cast and the people 
of the UK have spoken, what of the 
future for the UK/EU bakery trade? 
Our editor Mike Edmund speculates.
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Welcome
to the Autumn 2016 issue of Baking Europe!

It doesn’t seem possible that 
just 3 months ago I was sitting 

in my office writing the foreword 
for the summer issue on the UK 
referendum and what is now 
termed “Brexit”.  Well, whether we 
like or not the UK voted to leave 
the EU so we have to deal with it. 
Suppliers and manufacturers that 
have prepared themselves for this 
outcome will no doubt march on 
regardless in a robotic, Dr. Who 
style Cyborg fashion!    Indeed, 
this issue of Baking Europe 
looks at new developments in 
automation and robotics in the 
bakery industry and it “looks 
at” machine vision technology 
thanks to contributions from 
the VDMA and the university of 
Salford in the UK.

The issue also examines flavour 
and how multisensory perception 
can improve the design of food 

products with an article from 
Professor Charles Spence at 
Oxford University describing the 
importance of sound, touch sight 
and smell and how they affect 
taste.

With Campden BRI writing about 
research on bubble stability 
in cakes and bread with the 
help of a CT scanner and other 
sophisticated equipment, GS1 
reinforces their message on 
ingredient traceability and a 
feature on personalised nutrition, 
you may need to tuck your copy 
of Baking Europe under your arm 
and sneak out for a read over an 
extended lunch!

Or better still why not take off to 
one of the many exhibitions and 
shows that are occurring at this 
time of year – it’s a veritable feast! 
In fact we counted 9 between now 

and Christmas including PPMA, 
Südback, IBIE and Food Matters 
Live to name but a few. (Be 
watchful of that expense account 
though!)

Finally, we feature many 
Innovation Profiles from our 
clients and advertisers, so 
have a read about their new 
developments and innovations 
and give them a call – you never 
know, you could be among the first 
to invest in their new technology 
and get ahead of the competition!

Baking Europe will have booths at 
PPMAtotal Birmingham, UK and 
at Food Matters Live in London 
so drop in and see us! A warm 
welcome and a tea/coffee is 
guaranteed! 
 
Graham Pendred 
Publisher
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CUTTING EDGE 
Flavour perception

The last few years have 
seen rapid advances in 

the cognitive neuroscience 
understanding of flavour 
perception (Spence, 2015a). These 
insights, often referred to under 
the header of ‘gastrophysics’ 
or ‘neurogastronomy’ are 
increasingly being used by 
modernist chefs to deliver more 
stimulating, not to mention more 
memorable, multisensory dining 
experiences (Spence & Piqueras-
Fiszman, 2014). At the same 
time, however, a growing number 

of the world’s largest food and 
beverage companies are also 
starting to sit-up and take notice 
of the potential that these new 
understandings hold in terms of 
helping them to reduce some of 
the less healthy ingredients in 
their top-selling products/brands 
without necessarily having to 
compromise on taste (Piqueras-
Fiszman & Spence, 2016).

Flavour perception is undoubtedly 
one of the most multisensory of 
our everyday experiences; It is 

also one of the most pleasurable. 
It typically involves contributions 
from taste (or gustation), smell (or 
olfaction), sight, touch, and even 
hearing. The taste buds in the oral 
cavity provide information about 
sweetness, saltiness, sourness, 
and bitterness of a food. They also 
detect the mysterious savoury 
fifth taste of umami. There may 
be receptors that are sensitive to 
the presence of fatty acids in the 
mouth too. 

However, by far the biggest 
contribution to multisensory 
flavour perception comes from 
the sense of smell. Attributes 
such as fruity, meaty, burnt, 
floral, herbal, and caramelized, 
are all detected by the receptors 
in the nose. We are able to detect 
volatile compounds via two 
routes. There is what is known 
as orthonasal smell as when 
we breathe in through our nose 
(anyone remember the Bisto kid?). 
There are also the little packets 
of moist volatile-rich air that are 
pulsed out from the back of the 
nose/throat whenever we swallow 
– the latter known as retronasal 
olfaction.

Mostly, these two routes to 
smelling provide such consistent 

GASTROPHYSICS: 
How the growing understanding of the multisensory 
nature of human flavour perception is leading to the 
better design of foods
By Prof. Charles Spence (pictured)

http://www.bakingeurope.eu
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Flavour perception

information that most people 
do not realize that they differ. 
However, on occasion, the 
impression we get via these two 
routes is distinctly different. For 
example, just think of the great-
smelling cup of coffee that was 
somehow disappointing when 
you tasted it; Or that ripe Epoisse 
cheese that stinks to high heaven 
until you get it into your mouth 
and suddenly the flavour is 
delicious (Rozin, 1982). 

It is at this point one might want 
to ask why exactly it is that the 
orthonasally-experienced aroma 
of fresh-baked bread and cookies 
is so desirable to most people. 
So desirable, in fact, that these 
aromas are used to market many 
things other than simply just the 
food itself (Spence, 2002, 2015c). 

Visual cues, of course, are also 
important when it comes to 
setting our expectations regarding 
the likely taste and flavour of food 

and drink. Over the past 80 years, 
many studies have shown that 
people’s expectations, and hence 
often their perception, of flavour 
can be influenced simply by 
changing the colour of that which 
they are eating or drinking (see 
DuBose et al. 1980; Moir 1936, for 
early research investigating the 
impact of colouring cakes). That 
said, the majority of the research 
in this area has involved drinks, 
simply because it is easier to 
reliably manipulate the colour in 
liquids (Spence, 2015b).

Beyond the taste, smell, and 
visual appearance, there is, of 
course, also the texture, not to 
mention the associated sounds 
of crispness and crunchiness of 
food. Have you ever wondered, 
for instance, why it is that soggy 
potato chips are so unappealing? 
The nutrient content doesn’t 
change as a crisp becomes 
stale, and yet, for whatever 
reason, none of us seem to like 

the soggy variant (Weiss, 2001). 
In fact, most of us find crispy, 
crunchy, and crackly to be highly 
desirable foods attributes. And 
yet no one was born liking noisy 
foods. So what exactly is going 
on? Presumably we learn to 
like specific sensory food cues 
because of what they signal 
to our brain about what we 
may be consuming (and what 
physiological rewards may be 
to come). But the sounds of 
mastication don’t directly signal 
the nutritional properties of food, 
or do they?

Well my suspicion as far as dry 
snack foods are concerned, is that 
our brains may have learned, as 
a result of prior experience, that 
these sonic cues are suggestive 
of the presence of fat. That is, the 
louder the crunch, crackle etc., 
the higher the fat context of the 
food we are biting into is likely to 
be. Hence, or so the suggestion 
goes, we all come to enjoy those 

http://www.bakingeurope.eu
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foods that make more noise, 
because they probably have more 
of the rewarding fat in them than 
other quieter foods that simply 
make less noise. Alternatively, 
however, the answer might also 
relate to recent findings showing 
that as the crunchiness of a 
food increases, so too does its 
perceived flavour (Luckett et al., 
2016).

Whatever the most appropriate 

explanation turns out to be, given 
how desirable consumers find 
those foods that sound crispy, 
crunchy, crackly, etc., it should 
come as little surprise to learn 
that many food companies have 
become interested in trying to 
understand how to optimize 
the sound of their products. 
Relevant here, in some of our 
earliest research in the world of 
multisensory food perception, 
Max Zampini and I (Zampini & 

Spence, 2004) discovered that just 
by boosting the high-frequency 
sounds that people hear when 
they bit into a Pringle, we could 
make them around 15% crunchier 
and fresher than when we cut 
those sounds instead. This 
research, funded by Unilever 
winning us the 2008 IG Nobel 
prize for nutrition. However, 
while it might sound silly (to 
some), it is worth noting that a 
number of food companies now 
use this approach in-house when 
exploring what consumers would 
like their new products to sound 
like.

Finally here, when thinking 
about the tactile attributes of 
baked foods, we shouldn’t restrict 
ourselves solely to what is 
going on in the mouth (to oral-
somatosensation as it is called; 
see Piqueras-Fiszman & Spence, 
2016). After all, many baked foods 
are eaten with the hands (i.e., 
without the intermediation of 
cutlery). In particular, Barnett-
Cowan (2010) was able to 
demonstrate that the feel of a 
pretzel in the hand (i.e., either 
stale or fresh) influenced people’s 
perception of its texture in the 
mouth. To reach this conclusion, 
two half-pretzels were glued 
together (sometimes the two 
ends had the same texture, both 
fresh or stale, and sometimes 
they had differing textures). The 
interesting question was what 
happened when people were 
holding a stale pretzel in their 
hand but munching on a soft one, 
or vice versa. Intriguingly, the feel 
of the food in the hand was found 
to exert a significant influence 
over what people had to say 
about their in-mouth experience. 
Recently, in our own research, we 

Figure 2a

Figure 2b

Figure 2a

Figure 2b
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were able to show that the feel of 
the texture of a plate in the hand 
influenced people’s perception of 
ginger biscuits (Biggs et al., 2016). 
Such results, I think, hint at the 
importance of the multisensory 
properties of the packaging 
for the 1/3rd of the food it is 
estimated we consume direct 
from the pack/wrapping.

Taken together, then, there 
is reason to believe that our 
growing understanding of 
the multisensory nature of 
human flavour perception will 

increasingly lead to the better 
design of foods, foods that 
are more stimulating and/or 
healthier. n

Contact details:
Prof. Charles Spence
Crossmodal Research Laboratory
Department of Experimental 
Psychology
University of Oxford
South Parks Road
Oxford, OX1 3UD
ENGLAND
Tel: +44-1865-271364
E-mail: charles.spence@psy.ox.ac.uk

FIND OUT MORE 
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TECHNOLOGY AND INNOVATION
Bubble Stability

Collaborative R&D
on bread and cake
By Gary Tucker and Martin Whitworth, Campden BRI

Campden BRI delivers R&D 
activities through a number 

of mechanisms. It carries out 
a member funded programme 
of research with a value of 
over £2m per year. Projects 
are selected through a voting 
process by Campden BRI member 
companies. One example of this 
is an ongoing bakery project 
on starch characterisation. 
This is investigating ways to 
increase shelf life by changing 
the starch properties during 
processing. Another mechanism 
of R&D funding is Innovate UK, 
a UK Government scheme that 
supports collaborative projects. 
Campden BRI has considerable 
involvement in Innovate UK 
projects, with ongoing projects in 
diverse areas such as sour dough, 
gluten free baking, novel baking 
technologies and waste product 

valorisation. The most recent 
projects were funded from the 
call on reformulation, which had 
objectives to reduce salt, sugar 
and saturated fats as well as 
increase fibre in foods.

Campden BRI offers another 
type of R&D project, which is for 
a group of companies to club 
together and fund a dedicated 
project, known as ‘club’ projects. 
Each partner contributes a fee 
that generates a larger project 
budget, and this allows work 
to be carried out that could not 
be funded by a single company. 
Findings are confidential to 
club members and are pre-
competitive, enabling each 
partner to apply the arising 
intellectual property in their 
own business as they wish. 
Previous baking related club 

projects have covered topics such 
as heat treated flour and egg 
functionality.

Current club projects at  
Campden BRI focus on the topic 
of bubble structure formation in 
baked products and use  
advanced imaging technologies. 
Industrial club members include 
bakers, ingredient  
manufacturers and equipment 
manufacturers. Results are 
presented here from a previous 
project on bubble stability in 
bread; a further bread bubble 
club is ongoing, and initiatives on 
cakes will be described later in 
this article.

BUBBLE STABILITY IN BREAD 
DOUGH
Bubbles in leavened products 
typically originate from air 
bubbles entrained during mixing. 
During proving and baking, these 
expand, due to carbon dioxide 
produced by fermentation in the 
case of yeast leavened products, 
or by the reaction of an acid 
and a carbonate for chemical 
leavening. The bubble structure 
of the final product depends 
on the amount and rate of gas 
production, the distribution of gas 
bubbles initially present (which 
act as nucleation sites), and the 
rheology of the surrounding 
dough or batter (which affects 
expansion and coalescence 

Figure 1: X-ray micro CT image of bubbles in bread dough

Continued on page 14
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From 8th to 11th October at 
IBIE, VMI will be showcasing 
its latest double tool mixer 
KNEADSTER and the ULTIMIX 
planetary mixer at booth 
#6147. Its latest innovations 
will be also introduced in video 
demonstrations.

VMI’s core customers are 
industrial bakers who 

want to prepare a wide variety 
of recipes that involve reduced 
kneading time. This includes 
lightly-hydrated doughs, for 
which a gentle treatment is 
required in order to make for the 
most natural and healthy fi nal 
products. These customers value 
the very limited rise in dough 
temperature during mixing, 
thanks to tools whose shape, 
diameter and position in the bowl 
have all been optimised. 

KNEADTSER is designed to be 
particularly easy to clean, in 
order to minimise equipment 
downtime. With its all-stainless 
steel construction, KNEADTSER 
can be cleaned rapidly and easily 
with a pressure washer, while the 
lack of any visible hinges, screws 
or seals makes the whole process 
much simpler and more effi cient, 
offering signifi cant time savings.

During the kneading process, the 
rotational speeds of the bowl and 
tool are different, causing the tool 
to drive the bowl. KNEADSTER 
reduces overall energy 
consumption and increases cost-
effi ciency by recovering some 

of the energy normally used to 
drive the bowl and using it to 
rotate the tool instead. 
Differential rotation 
speeds of tool and bowl 
allow more precise control 
of the energy required for a 
given recipe.

VMI also supports 
industrial bakers 
on applications 
such as pastries and 
biscuits. A new version 
of KNEADSTER for these 
products will be presented 
in video format, and the 
latest planetary mixer 
ULTIMIX (IBIE Innovation 
Showcase) will be showcased 
on the stand.

ULTIMIX is our new range 
 of planetary mixers. A study 
conducted by VMI and university 
scientists has established 
an optimal combination of 
parameters to achieve the best 
mixture possible; and this 
model is the fi rst to enable 
reproducibility of batches when 
they are scaled up for production 
- whatever the recipe. ULTIMIX 
also features a unique fl ush 
mount design to ensure ease 
and economy of cleaning; its 
innovative design means that 
ULTIMIX integrates perfectly and 
easily into automated systems. 

With its innovative kneading 
machines and automated 
kneading systems, VMI is a 
world leader in design, assembly 

and installation in the baking 
industry. The VMI proposition, 
from R&D support through to the 
development of facilities, covers 
the whole of the world market 
for bakery, Viennese products 
and pastry, as well as segment-
specifi c special products. ■

VMI focuses on cake and 
pastry industries at the biggest 
baking event  in the U.S.

FIND OUT MORE 

MORE DETAILS ON THE 
BAKINGEUROPE WEBSITE

Stand #6147
Media contact
Claire Auffrédou
+33(0)251 453 535
cauffredou@vmi.fr
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of bubbles). Campden BRI has 
extensive experience of the 
control and measurement of 
bubble structures in baked 
products, including the 
development of processes such 
as pressure-vacuum mixing, 
the Radical Bread Process, 
and the C-Cell instrument 
for measurement of bread 
structure. Such developments are 
underpinned by research projects 
that include the use of advanced 
imaging technologies to study the 
mechanisms of bubble structure 
formation.

Freshly mixed dough typically 
contains a few percent of gas 
by volume. By freezing pieces 
of dough in liquid nitrogen, the 
structure can be preserved and 
the bubble size distribution 
measured. Formerly, this was 
achieved by cutting thin cross 
sections and measuring the 
bubbles using a microscope 
and digital imaging system. 
This approach has now been 
superseded by an X-ray micro 
CT instrument, enabling us to 
take high resolution 3D images 
of frozen dough pieces and 
to measure the bubbles non-
destructively (see Figure 1).

Most of the bubbles in freshly 
mixed dough are about 0.01 to 
0.1 mm in diameter. Comparison 
with measurements of bubbles in 
bread reveals that these comprise 
only about 1% of those initially 
present in the dough. This vast 
reduction is likely to be caused 
by coalescence. For dough with 
fewer bubbles initially, the walls 
between bubbles will be thicker 
during proof and this may reduce 
coalescence. This will enable a 
greater proportion to be retained, 

Figure 2: Baking apparatus mounted inside a medical CT scanner

Figure 3: X-ray CT scans of doughs proving and baking

3 min 
proof

35 min 
proof

1 min 
baking

8 min 
baking

30 min 
baking

Control recipe

DATEM

http://www.bakingeurope.eu


15

Autumn 2016 BAKINGEUROPE 
www.bakingeurope.eu

TECHNOLOGY AND INNOVATION
Bubble Stability

resulting in a finer, uniform bread 
texture, as achieved by mixing 
under partial vacuum.

A recent club project for two 
industrial partners studied the 
effect of lipid-based ingredients 

on bubble structure in bread. 
Results were first announced 
at the Campden BRI Baking 
Technology conference earlier 
this year, of which Baking Europe 
were media partners. Ingredients 
such as DATEM and lipase are 

known to improve bread volume 
and crumb structure. The main 
mechanism is thought to be 
stabilisation of gas cell walls 
during baking and final stages of 
proof. The club project assessed 
whether these ingredients also 
had a secondary effect on the 
number of gas bubble nuclei 
formed in mixing, and clearly 
demonstrated that this was not 
the case. Dynamic studies of the 
effect of lipid ingredients during 
dough proof and baking used a 
medical X-ray CT scanner (see 
Figure 2) to visualise the changes.

Campden BRI had previously 
developed facilities to prove and 
bake products inside the scanner, 
enabling the internal structure 
to be imaged throughout the 
process. Figure 3 shows selected 
stages for a control dough and 
one containing DATEM, both 
produced with a high speed 
mixer. Both samples show 
similar structure during proof, 
but DATEM results in greater 
oven spring during baking. Dense 
structures form in the control 
dough early in baking, thought to 
correspond to coalescence. These 
occur to a lesser extent with 
DATEM, perhaps due to improved 
stabilisation of the bubble 
structure, resulting in a finer 
bread structure. This stabilisation 
may also be the reason for the 
greater oven spring achieved.

Spurred on by the success of 
this project, a further bread club 
project is ongoing, expanded to 
8 industrial partners, to apply 
these approaches to study other 
aspects of structure formation 
in industrial bread production. 
Results remain confidential to the 
partners.

Figure 5: Size distribution measurements of the cells and walls for 
the same cake sample

Figure 4: Micro CT image of cake and analysis of bubble sizes

http://www.bakingeurope.eu


16

BAKINGEUROPE Autumn 2016
www.bakingeurope.eu

TECHNOLOGY AND INNOVATION
Bubble Stability

CAKE STRUCTURE CLUB
Further club projects are now 
being planned to apply similar 
approaches to the study of cake 
structure. Bubbles in cake batter 
are equally as important as in 
bread dough. There is an ongoing 
cake bubble club that focuses 
on the home baking market. 
Two companies are funding 
this project. It is evaluating the 
effectiveness of the mixing and 
creaming operations with specifi c 
focus on the way that margarine 
helps stabilise bubbles in batter 
and retain these bubbles through 
baking. 

Campden BRI is now looking to 
take this further by setting up a 
project on industrial cake making. 
Its objective is to understand the 
infl uence of selected ingredient 
and processing variables on the 
microstructure of cakes. This 
project will apply some of the 
recent developments in structural 
analysis methods. 

Interactions between ingredients 
(e.g. fl our, sugar, fat, protein, 
starch, emulsifi ers, leavening 
agents, thickeners and enzymes) 
and the infl uence of processing 
conditions will be investigated in 
the project. Techniques that could 
be applied include:

• Batter density and rheology to 
determine total gas content 
and fl ow behaviour, which are 
critical to the entrainment and 
stability of bubbles.

• C-Cell crumb structure analysis 
from slices of cake.

• Micro CT for higher resolution 
visualisation and measurement 
of batter and cake structure 
(see Figures 4 and 5).

• Dynamic CT Scanning (see 
Figure 6) to generate movies 
showing the transformation 
of batter into the set cake 
structure. This has proved 
useful in identifying several 
key structure mechanisms.

• Near infrared (NIR) 
hyperspectral imaging to show 
moisture and fat distributions 
in the cake.

• Rapid Visco Analysis (RVA) to 
measure pasting profi les of 
starches, critical to understand 
the viscosity behaviour with 
shear and temperature, and 
setting of the structure.

• Differential Scanning 
Calorimetry (DSC) to measure 
thermal changes in starch, 
protein and fat. 

• Texture analysis of the baked 
cake.

The project objective is to provide 
a greater understanding of 
the ingredient and processing 
factors that infl uence cake 
microstructure development, with 
an emphasis on how gas cells 
are stabilised during processing 
and baking. This information 
can be used to help understand 
how ingredients and processing 
conditions infl uence cake 
structure and to develop new and 
improved ingredients. ■

Campden BRI
Station Road
Chipping Campden
Gloucestershire, GL55 6LD, UK
Tel: +44(0)1386 842000
www.campdenbri.co.uk 

FIND OUT MORE 

New club members with interests in cake manufacture are welcome: 
Please contact Gary Tucker (gary.tucker@campdenbri.co.uk) or Martin 
Whitworth (martin.whitworth@campdenbri.co.uk). 

Figure 6: Dynamic CT scanning of a high ratio cake (0, 8, 16, 24, 32, 
40 minutes baking)

http://www.bakingeurope.eu
http://www.campdenbri.co.uk
mailto:gary.tucker@campdenbri.co.uk
mailto:martin.whitworth@campdenbri.co.uk


17INNOVATION PROFILE
EU FP7 Programme Dissemination

Autumn 2016 BAKINGEUROPE
www.bakingeurope.eu

A prototype multi-sensor 
device has been evaluated 

for dough processes.  The 
device was constructed within 
the MUSE-Tech project.  It 
incorporates three optical 
sensing technologies, selected to 
provide low cost approaches that 
can be confi gured for multiple 
applications.  In addition to 
dough production, the device has 
also been evaluated for potato 
crisp frying and brewing.

Important processes in bread 
dough production include 
development of gluten during 
mixing to achieve the required 
dough rheology, and fermentation 
during proof to generate carbon 
dioxide for volume expansion.

In high speed mixing processes, 
control of dough development 
is normally achieved by mixing 
for constant time, or to constant 
work input.  Previous work at 
Campden BRI demonstrated 
that NIR measurements of 
dough can identify the point of 
optimum development, with 
potential application for online 
control.  NIR is widely used for 
rapid food analysis.  The MUSE-
Tech device includes a new 
type of low-cost multichannel 
spectrometer.  Using fi bre optic 
probes to facilitate measurements 
inside process vessels, spectra 
were successfully measured for 
samples at short range.  However, 
the sensitivity was insuffi cient to 
measure moving dough samples 
in a large mixer.  Greater success 
was achieved for brewing and 
frying applications, but online 

monitoring of dough mixing 
would currently still rely on 
conventional NIR technologies.

The MUSE-Tech system has 
also been evaluated for dough 
proof, using two further 
technologies.  Temperature is 
a critical parameter for this 
process.  Conventional sensors 
use electrical transducers such 
as resistance thermometers and 
thermocouples.  The MUSE-Tech 
system incorporates a Distributed 
Temperature Sensor which instead 
uses optical sensors connected 
with optical fi bres to provide a 
robust approach.  The system 
provided reliable measurements at 
multiple positions in a small scale 
prover; full scale industrial trials 
are in progress. 

Proof involves fermentation in a 
humid environment, producing 
carbon dioxide for dough 
expansion, and also ethanol.  
Photoacoustic spectroscopy was 
used to monitor concentrations 
of these compounds.  This 
versatile method is also suitable 
for more complex volatile 
compounds.  Prover humidity was 
maintained at a constant level, 
and minimal variations in carbon 
dioxide concentration were 
seen, but ethanol concentration 
increased strongly, with greater 
concentrations at higher 
temperature, suggesting that this 
may be a useful target for online 
monitoring.

MUSE-Tech has evaluated three 
novel optical technologies 
that provide potential for low-

cost food process sensors.  
Further work is required to 
deliver commercial solutions, 
but applications have been 
demonstrated for dough proof, 
and for frying and brewing 
applications. ■

Evaluation of optical sensors 
for dough process monitoring
By Martin Whitworth, Campden BRI, UK 

www.musetech.eu
Massimo Castellari
MUSE-Tech project leader
Tel +34 972 630052 (ext. 1495)
Massimo.Castellari@irta.cat

Author: Martin Whitworth, 
Campden BRI www.campdenbri.co.uk

FIND OUT MORE 

MORE DETAILS ON THE 
BAKINGEUROPE WEBSITE

This project has 
received funding from 
the European Union’s 
Seventh Framework 

Programme for research, 
technological development and 
demonstration under grant 
agreement no. 613665

http://www.bakingeurope.eu
http://www.musetech.eu
mailto:Massimo.Castellari@irta.cat
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‘One-size-fits-all approach is not necessarily applicable to 
everyone’ is what nutrigenetics and nutrigenomics research 
underlines.

NUTRIGENETICS AND 
NUTRIGENOMICS
Nutrigenetics is the study of 
the interaction between genes 
and diet on various health 
outcomes, while Nutrigenomics, 
a related but distinct field, is 
the study of the impact of diet 
on gene expression. The field of 
nutrigenetics and nutrigenomics 
is relatively new. In 2003, 
the Human Genome Project, 
which identified the genes in 
human DNA and determined 
the sequence of the 3 billion 
chemical base pairs that make 
up human DNA, was successfully 
completed. Knowing the DNA 
sequences of the human genome 
opened the doors to investigate 
the connection between an 
individual’s nutrition, health 
outcomes and genetic makeup. 

Every individual respond 
differently to diets, which is 
mainly because of the slight 
differences in their genetic 
blueprints. These variations 
determine both the effect 
nutrients have on our bodies 
and how we metabolise the food 
that we consume. What keeps 
a person healthy (for instance, 

From Nutrigenetics to 
Personalised Nutrition
The Connection between Nutrition, Health and Genes
By Vimal Karani (Pictured), Lecturer in Nutrigenetics, Hugh Sinclair Unit of Human Nutrition, 
University of Reading, UK

Continued on page 20
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Bonoil Seeds is a family-
owned and operated business 

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

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

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

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

This technology allows us 
to maximise effi ciency and 
productivity and as a result, 
achieve an output of 80 tonnes of 
sunfl ower kernels per day.

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

Quality
The high quality which 
characterises all the products 

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

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

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

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

• Bakery grade 
• Bakery premium 
• Confectionery grade  
• Confectionery premium 
• Bird food 
• Sunfl ower chips 
• Black sunfl ower  seeds 

Health benefi ts
With consumers increasingly 
demanding a healthier diets 
across the world, sunfl ower 
kernels, provide a healthy source 
of essential fatty acids, fi bre, 
amino acids such as tryptophan 
which make up the building blocks 

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

Call us today for a no obligation 
chat about our sunfl ower kernels 
– you will be glad you did! ■

Sunfl ower kernels from

Bonoil Seeds
Exceptional quality and taste

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

FIND OUT MORE 

MORE DETAILS ON THE 
BAKINGEUROPE WEBSITE

http://www.bakingeurope.eu
mailto:stefanova@geogroup.org
http://www.bonoilseeds.com
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fruits and yoghurt), may not 
necessarily have the same 
effect on others. ‘One-size-fits-
all approach is not necessarily 
applicable to everyone’ is what 
nutrigenetics and nutrigenomics 
research underlines. It’s not 
enough to eat a lot of fresh 
vegetables & fruits and exercise 
regularly; one needs to know 
specifically which of the fruits 
and vegetables work best with 
ones’ genotype. 

FROM NUTRIGENETICS TO 
PERSONALISED NUTRITION 
The enthusiasm surrounding 
nutrigenetics stems from the 
fact that it’s the foundation of 
Personalised nutrition, where 
an optimum diet can be tailored 
based on the genetic makeup of 
an individual. Clearly, population-
based dietary recommendations 
are helpful, but they aren’t 
adequate for all individuals since 
people respond differently to 
diets. Personalised nutrition bases 
dietary recommendations on 

genetic predisposition to disease. 
A main aim of nutrigenetics is to 
enable personalised nutritional 
interventions such that an 
individual, having had their 
genetic phenotype determined, 
can be informed of the diseases 
they are at risk from and the 
type of diet best suited to reduce 
this risk. From a public health 
standpoint, it is feasible that 
nutrigenetic information would 
enable nutritional interventions 
to be more effectively targeted 
towards those at risk. However, 
this idealised sequence of events 
has yet to come to fruition 
given that there is a paucity 
of large studies examining the 
relationship between genes, 
diet and health outcomes. 
Additionally, the current 
absence of effective biomarkers 
for measuring the response 
to nutritional interventions is 
considered to represent another 
obstacle which needs to be 
overcome before nutrigenetics 
can be applied to the public 

domain. Conversely it may be 
postulated that the exciting 
potential offered by nutrigenetics 
and nutrigenomics will act as a 
catalyst in promoting research 
into the development of such 
biomarkers. 

Nutrigenetics shows us how 
our genes can determine our 
response to certain foods. A 
great example of this is lactose 
intolerance. People who are 
lactose intolerant are unable to 
digest the sugars present in milk 
and other dairy products. This 
is because the gene responsible 
for making the lactase enzyme 
is “switched off”, leaving their 
bodies unable to produce it. 
As a result, these individuals 
react badly to consuming 
dairy products and hence 
suffer from side-effects such 
as abdominal pain, bloating, 
diarrhoea and nausea. The 
goal for a nutrigeneticist is to 
unravel the complex interaction 
between genes and diet on 

http://www.bakingeurope.eu
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BVT Vacuum Cooling manufactures continuous and batch vacuum cooling systems for 
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1.  Rapid cooling of baked products: up to 3 minutes 
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3.  Reduction of baking time by up to ±30%, less acrylamide in product (up to 70%) 

Together with our parent company we offer ''Total dough handling'' solu‐
tions for a wide range of bread and pastry products. We are well known 
for our turn‐key projects for major bakery groups around the world. All 
equipment is designed and manufactured at our modern factory located 
in the Netherlands. For a complete overview of the delivery program, 
please visit our website: www.bvtvc.com, or feel free to contact us!  

Visit us at booth 10714 
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health outcomes so that tailored 
diets can be developed which 
complement a person’s unique 
genetic profile. Not only will 
this optimise the health of the 
individual, but it may also work 
on a larger scale to help prevent 
chronic diseases such as obesity, 
Type 2 diabetes, cardiovascular 
disease and cancer. 

CHALLENGES IN NUTRIGENETICS 
RESEARCH
The huge complexities involved 
in the interactions between 
genes and diet on health 
outcomes reduce severely the 
possibility of reproducing the 

findings in various populations 
because food and lifestyles differ 
so much and are difficult to 
exclude. For instance, FTO (Fat 
mass and obesity associated) 
gene variants have been shown 
to be consistently associated 
with obesity-related traits in 
several populations;1 however, 
the relationship between FTO 
gene and diet on obesity varies 
from one population to another, 
which is due to the differences 
in the types of food consumed 
in different parts of the world. 
High fat diets were shown to 
accentuate the susceptibility to 
obesity by the FTO gene in the 

European population,2 whereas 
high carbohydrate diets were 
shown to increase the genetic risk 
of obesity among South Asians.3 
While carbohydrates do not 
constitute the bulk of the energy 
in the West (~45 %), the diet is 
high in carbohydrates among 
South Asian countries (65.6 %) 
and hence, the difference is seen 
in the effect of various diets on 
the relationship between genes 
and health outcomes. 

PUBLIC ACCEPTANCE OF 
PERSONALISED NUTRITION 
Despite numerous interventions, 
obesity is still a major cause 

22 TECHNOLOGY AND INNOVATION
Personalised Nutrition

The extent of public acceptance to 
any public health initiative based on 
nutrigenetics may ultimately depend on  
the attitudes and beliefs of each individual.

http://www.bakingeurope.eu
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of morbidity and mortality. 
Consequently, even if 
public health interventions 
integrating nutrigenetic 
research is attempted, will such 
recommendations be accepted by 
the public? The demonstration 
that individualised as opposed 
to standardised advice about 
smoking cessation was more 
effective in achieving behavioural 
change suggests individuals 
may be more likely to respond to 
the personalised dietary advice 
arising from a nutrigenetic 
approach. In contrast others 
have argued that personalised 
nutrition is not likely to alter 
behaviour or increase motivation, 
claiming instead that knowledge 
of a genetic predisposition to 
a disease may actually foster 
a fatalistic response and 
subsequently have a negative 
impact on any behavioural 
change.4 Consequently, the 
extent of public acceptance to 
any public health initiative based 
on nutrigenetics may ultimately 
depend on the attitudes and 
beliefs of each individual.

CONCLUSION
There is much debate surrounding 
the potential impact of 

nutrigenetics on the role of 
nutrition in public health. The 
ideal scenario would be the 
use of this method to enable 
the formation of public health 
initiatives which effectively 
target nutritional advice to those 
genetically predisposed to various 
chronic diseases, even extending 
to the creation of personalised 
diets by the food companies. 
However, this raises the  
possibility that such personalised 
advice actually moves nutrition 
away from the public health 
domain and places the 
responsibility back onto the 
individual. Nevertheless, the 
potential value of nutrigenetics for 
the individual and consequently 
the population means that it 
would be misguided not to invest 
in this area with the intention of 
advancing public health either 
directly or indirectly. 

In summary, nutrigenetics and 
nutrigenomics are emerging fields 
where research is still underway to 
identify the connection between 
diet, health and genes. However, 
the outcome of this research 
could become a powerful tool for 
recommending a Personalised diet 
plan. n

Email: v.karani@reading.ac.uk

FIND OUT MORE 
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In a traditional business 
like bakery, know-how and 

experience both play  important 
roles, but brilliant results are 
diffi cult to achieve without 
the right technology. Vacuum 

cooling is one such technology; 
and it is crucial for every baker 
striving for premium quality 
and higher productivity while at 
the same time reducing energy 
consumption.

Vacuum cooling is far more than 
just another cooling method: 
it is a new way of production 
that can save a lot of time and 
energy. The technology is based 
on the forced evaporation of free 
water under reduced pressure: 
in fact, the evaporation enthalpy 
of water is so high that baked 
goods can be cooled down by 60 
or more degrees within only a 
few minutes, making production 
runs much more fl exible. This 
time saving also comes with a 
very small physical footprint 
compared to conventional 
cooling equipment. To maintain 
the correct humidity in the 
fi nished product, vacuum cooling 
generally involves reduced 
baking time at slightly higher 
temperatures, a combination 
that can produce signifi cant 
energy savings. And since 
vacuum cooling is an accurately 
controlled process, bakers can 
achieve consistent results of 
even higher quality than with 
traditional processes. Finally, the 
baked goods show an appealing 
crispness and stay fresher longer, 
meaning longer shelf life and less 
spoilage.

There are many vacuum cooling 
solutions on the market, differing 
mainly in the type of pump they 
use. In the past, oil lubricated 
rotary vane pumps were common. 
They are famous for their robust 
and reliable design, but vacuum 
oil is expensive and requires non-
standard application for saturated 
steam: operating temperatures 
must be raised to prevent steam 
from condensing within the 
oil, while the vacuum oil itself 

Vacuum is the 
Presence of Nothing

CONTINUA-4-2500 
throughput approx. 2800 kg/h
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needs to be specifi ed for a higher 
temperature range. These factors 
combine to drive up operating 
costs, although one alternative is 
dry pumps. 

Some vacuum coolers are 
equipped with booster or roots 
pumps – also called rotary piston 
pumps – in order to increase their 
capacity. This however seems a 
very expensive and ineffective 
solution, given how little these 
pumps add to the vacuum cooling 
process. The operating range of 
roots pumps shows optimum 
performance between 100 and 
0.01 mbar; at higher pressure they 
overheat. Since vacuum cooling 
is performed between ambient 
pressure and 30 mbar, there is 
almost no overlap: roots pumps 
therefore make little sense for 
vacuum cooling in a bakery.

A more common solution 
involves installing condenser 
units between the vacuum 
chamber and the vacuum pump. 
The condenser absorbs a portion 

of the steam, reducing the load on 
the pump and enabling smaller 
pumps to be used. However, the 
condenser needs chilled water for 
its operation, which increases the 
complexity of the whole system. 
Furthermore, the thermal load 
is the same: in other words, it 
does not matter how you cool, 
the same amount of heat energy 
needs to be carried away, so the 
energy consumption of the two 
solutions is more or less the 
same. Nevertheless, condensers 
might be a valuable option for 
specifi c applications where 
products with elevated water 
content need to be cooled.

At Aston Foods, innovation and 
expertise are most important. 
The newest generation of the 
well-established batch vacuum 
cooling is based on oil-free, 
low-maintenance dry vacuum 
pumps, and is fully modular: if 
more performance is needed, 
an additional pump can be 
added easily. Following the 
recommendations of EHEDG (The 

European Hygienic Engineering 
& Design Group), the vacuum 
chambers are constructed of 
stainless steel and all surfaces are 
glass blasted for simple cleaning, 
while the new HMI (human 
machine interface) is clearly 
arranged and ergonomically 
designed. Our target is to provide 
lowest cost of ownership to 
bakers who share our passion 
for excellence and who strive for 
quality and productivity.

Vacuum cooling is suitable for 
a wide range of bakeries, and 
Aston Foods offers a wide range 
of solutions, appropriate for large, 
medium or small businesses.

For big, automated lines (with 
throughputs of several tons 
per hour), the CONTINUA is 
our recommended solution. It 
is modular and scalable to the 
needs of the customer. 

The NEREUS batch vacuum 
cooling system is available in two 
standard dimensions, with either 

in-house training on the NEREUS 
Gen-2 batch vacuum cooling system 
at Aston Foods’ baking centre
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one or two pumps. It is ideally 
suited to commercial bakeries 
with rack ovens that need a 
highly fl exible solution and high 
performance: one batch chamber 
can serve up to 6 rack ovens.

The AEOLOS combi chamber 
is an economic solution for 
retailers who operate small 
batches in short sequences. With 
its integrated oven and single 
common control unit, the combi 
chamber offers high convenience 
on a small footprint.

Big or small, Aston Foods’ 
solutions are sophisticated, and 
as reliable as a Swiss watch. ■

Aston Food International AG
Chamerstrasse 50
6300 Zug
Switzerland
Phone: +41 58 666 06 00
www.astonfoods.com
info@astonfoods.com

FIND OUT MORE 

MORE DETAILS ON THE 
BAKINGEUROPE WEBSITE

The 5 “P”s of vacuum cooling in a nutshell:

Productivity: up 10 - 30 %, due to shorter processing time

Place:   50 % - 90 % less space needed, thanks to signifi cantly 
shorter cooling times

Process safety:   full control of the cooling process

Product quality:  crispness and longer freshness, for extended shelf-life

Payback:   1.5 - 3 years

About the author

Christian Vetterli (51) looks back 
on 25 years of experience in 
food processing machinery and 
textile machinery. He possesses 
a Master Degree in Electrical 
Engineering from the Federal 
Institute of Technology in Zürich 
and completed his studies with 
an MBA. He has been a Director of 
Aston Foods since 2013.

NEREUS Gen-2 batch vacuum 
cooling system, throughput up to 
2000 kg/h

http://www.bakingeurope.eu
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Ian Walters, Engagement Manager – Retail/CPG at GS1 UK, outlines how an effective traceability 
system can protect your brand and business and give industry the reassurance it needs

What is traceability and how 
does it work? 
Customers have increasing 
expectations when it comes to 
the quality and origin of the food 
they consume – whether at home 
or eating out. 

However, concern has been 
growing, especially in the light 
of the 2013 horse meat scandal, 
when certain foods were found to 
contain undeclared or improperly 
declared horse meat. This episode 
highlighted both the complexity 

of the food industry’s supply 
chains across Europe, and major 
weaknesses in traceability within 
the food supply chain. 

Traceability is a risk management 
tool that allows retailers, 
foodservice operators and 
suppliers to track the movement 
of ingredients and products 
through the different stages of 
the supply chain. An efficient 
track and trace system means 
that if necessary, any ingredients 
and products that have been 
identified as unsafe can be 
quickly and effectively withdrawn 
from the product lines. Without 
such a system in place, recalling 
any harmful products from 
distribution becomes more  
difficult – if not impossible. 

Tracking and tracing every 
ingredient of our daily food is not 
easy – yet it is vitally important: 
all ingredients and finished goods 
need to be tracked at each stage 
of production with a reliable food 
traceability system that must 
itself be regularly reviewed and 

Do we always know where 
our food comes from? 

Traceability 
is vital to quality and safety 
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kept fully up to date. However, 
full chain traceability and 
visibility can only be achieved 
through the commitment of 
everyone in the supply chain – 
suppliers, packaging providers, 
manufacturers, logistics 
companies, and retailers.

How GS1 standards help deliver 
an effective track and trace 
system
There are clear guidelines from 
EU that can establish an efficient 
traceability system. EU Regulation 
1169/2011 on food labelling affects 
all parties that are involved in the 
food supply chain, to ensure that 
customers can be confident the 
food they consume is safe. 

GS1 standards can help increase 
visibility and transparency 
throughout the supply chain. 
One example is the GS1 Global 
Traceability Standard, which 
was developed by a workgroup 
of 73 experts and GS1 members 
from the industry. This is a 
set of minimum traceability 
requirements that need to be met 
by linking the flow of information 
to physical products through 
using many GS1 standards, 
including: 

• Identification keys, such as 

GTINs for products, GLNs for 
locations, SSCCs for logistics 
units and others 

• Data carriers, such as barcodes 
and RFID tags that can be read 
by scanning 

• Communications standards, 
such as EDI (Electronic Data 
Interchange)

For example, GS1 DataBar 
barcodes can be used to label 
fresh foods. These barcodes 
can hold a lot of information, 
including an item’s batch number 
or expiry date, in addition to 
other attributes that are used at 
the point-of-sale, such as the item 
weight.

It is useful to illustrate this 
concept with a specific example 
– that of strawberries. They are 
harvested in a field and can 
either be sold on their own as 
fruit or become an ingredient 
of a finished product, such as a 
strawberry cheesecake. Currently, 
the parties involved often use 
their own individual and legacy 
traceability systems rather than 
one consistent and standardised 
track and trace method. This 
hampers the tracing of what 
happens to the strawberries 
at each stage of the process, 
a nonstandard approach that 

could risk losing valuable time 
in the event of a food recall 
scare. If such an event were to 
occur, efficient sharing of trace 
information between trading 
partners and suppliers would 
ensure that any affected food 
could be quickly and effectively 
recalled. This can be guaranteed if 
every party uses one aligned and 
standardised system. 

Traceability-related data can be 
aligned, exchanged and recorded 
between trading partners and 
suppliers by using data as 
described here:

• Master data: accurate and 
consistent data that provides 
descriptive attributes to the 
identification of products, 
companies and locations, for 
example the name of company, 
and its contact details

• Transaction data: data created 
from trade transactions that 
confirms the execution of a 
function within a business 
process, for example loading or 
unloading, time of production, 
best before date

• Visibility event data: data 
detailing physical activity of 
products answering the “What, 
When, Where and Why” in real-
time, such as temperature log 

Industry is catching up
Traceability therefore enables 
targeted and effective recall of 
dangerous products from the 
market. But it also has other 
benefits: 

• It informs consumers on key 
product attributes, such as 
allergenic food ingredients

• It helps fight counterfeiting 
• It protects brand integrity 

TECHNOLOGY 
Ingredient Traceability
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• It is a key component of 
regulations and safety standards

Industry is recognising the need 
for efficient traceability. Growing 
numbers of retailers and brands 
are developing their resources so 
as to be able to track and trace the 
source of raw materials in their 
products all the way to their final 
destination. 

An efficient track and trace 
system in the food chain is 
fundamental to managing and 
ensuring quality and safety. 
Industry recognises this as 
increasingly important to the 
protection of their brands and 

to their customers’ trust and 
confidence. 

One recent example in the UK 
is that of supermarket chain 
Lidl, which is focusing its latest 

marketing efforts on changing 
consumer perceptions about the 
origin of the food it sells.  The 
latest TV advertising follows the 
journeys of some of the meat 
production and the fresh foods 
range. It is significant that a 
discounter should go to such 
lengths to reassure consumers 
about where their food comes 
from – and it reinforces the 
importance of a traceability 
system. 

Another example is Metro Group 
in Germany, Europe’s largest 
retailer of fresh fish, which has 
partnered GS1 to develop a new 
standard called ‘fTrace’. This 
allows complete traceability 
of fish right back through the 
supply chain, detailing when and 
how the fish was caught – so-
called visibility ‘from catch to 
consumer’. n

For more information please visit 
www.gs1uk.org/retail 

FIND OUT MORE 

Ian Walters, Engagement Manager – Retail/CPG at GS1 UK

Ian joined GS1 UK in 2014 as 
Engagement Manager – Retail/
CPG at GS1 UK. 

His primary responsibilities 
are to develop and deliver GS1 
UK’s retail market strategies 
– engaging with retailers and 
their suppliers to harness the 

commercial benefits of adopting 
GS1 standards. 

Ultimately whatever we do has 
to have a benefit for the industry 
and the shopper.

His career before joining GS1 
had always been in sales and 
marketing, working for branded 
manufacturers both in the UK 
and across Europe. He then 
changed direction, spending 
4 years at IGD focused on 
improving trading relationships 
as well as building skills and 
capabilities of commercial 
teams.

His previous work experience 
includes: 
• 2010-2014: Commercial 

Capability Manager, IGD 
• 2001-2008: Various European 

and UK commercial roles, H.J. 
Heinz

• 1997-2001: Clairol, European 
Trade Marketing Manager

• 1976-1997: Various Sales, 
Marketing and Customer 
Marketing roles, Nestlé UK

http://www.bakingeurope.eu
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German baking machine 
specialist REGO HERLITZIUS, 

headquartered in Wuppertal, 
has always considered itself to 
be more than simply a developer 
and manufacturer of high 
quality machines for customers 
in the traditional bakery, the 
semi-industrial and industrial 
sectors of the baking industry. 
REGO HERLITZIUS is also an 
experienced system integration 
partner that designs and 
constructs complex machines 
– in particular those for which 

individual customer requirements 
deviate from the standard design 
– in close cooperation with users.

“No single production plant is 
exactly the same as another. 
Based on the corresponding 
history of our customer’s orders, 
production processes are also 
almost always customised when 
it comes to the individual details,” 
explains managing director 
Andreas Themann. “We are able 
to accommodate this individuality 
by cooperating with the respective 

customer and by custom-
confi guring our standard machines. 
This ultimately allows our plants 
to be perfectly integrated into the 
respective processes”.

REGO HERLITZIUS has recently 
customised key details of the new 
ROTEC 3000 SBA automatic loaf 
slicer for an industrial bakery in 
southern Germany.

The ROTEC 3000 SBA can be 
utilised as a dual-lane machine 
with a rotation capacity of 

up to 600 bread slices 
per minute and, in its 
standard version, capable 
of a packet throughput 
of 116 bread packets. 
Individual bread slices or 
even packets containing 
two bread slices can be 
continuously produced via 
the portioning star with its 
capacity of 480 packets per 
minute. This necessitates 
the use of one, or even two, 
high performance tubular 
bag machine(s). The servo 
technology used facilitates 
a very rapid commissioning 
process with the standard 
version of the plant being 
capable of full production 
within two days.

For our customer in 
southern Germany, the 
team of engineers from 

Automatic loaf slicers from 
REGO HERLITZIUS
High-tech as standard with individual details upon customer request

The ROTEC 3000 SBA automatic 
loaf slicer can be customised 
according to individual customer 
requirements

http://www.bakingeurope.eu
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REGO HERLITZIUS discussed 
the current state of production 
and analysed the established 
production processes in an 
exchange with the user-side team 
during the early phase of the 
project. In cooperation with the 
customer, indications of existing 
production problems were also 
noted. During the design phase, 
some of the points which arose 
from this and that contributed 
to improving production 
conditions and possibilities 
were incorporated into the new 
machine.

These specifi cations included 
the parallel feeding of two bread 
strands.

To ensure that both bread strands 
enter the machine in parallel at 
the start of the loaf, a paralleling 
tool was developed. This ensures 
that the header ends of the 
loaves lie next to each other and 
are guided in parallel into the 
machine’s feeder.

Detection of the header end and 
start of the loaf
A light barrier is used to detect 
the start of the loaf and is 
accurate to the millimetre. In 
connection with the division of 
the dough into loaves, this means 
that wastage can be signifi cantly 
reduced. This makes it possible, 
for instance, to cut just 10 mm 
from the header end and also to 
reduce the end wastage to the 
minimum size desired.

Weight accuracy
In order to maintain an 
optimum nominal weight during 
production, a double safety 
function has been integrated into 
the machine. Firstly, the bread 

strand can be divided into 
fi ve sections as the strand 
is being divided into loaves. 
Section 1 = header section, 
2 = front corrective value 
zone, 3 = centre nominal 
dimension range, 4 = rear 
corrective value zone, 5 = 
end wastage. The corrective 
value zones can be assigned 
to be freely programmable 
by using an offset. The 
benefi ts of this are that 
irregularly shaped bread 
strands in this range can be sliced 
to accurate weights, even if they 
vary in contour signifi cantly.

An additional integrated 
calibratable weighing cell weighs 
the bread packets overall and 
the trend in the measurement 
results can be used to regulate the 
slice thickness. This means that 
production can be scaled with a 
high degree of accuracy to deliver 
the desired nominal weight, 
thereby avoiding large deviations 
in the weights of the individual 
packets.

Differences in bread strands
In order to be able to react to 
differing consistencies, the ROTEC 
3000 can be individually set up 
for each type of loaf. The storable 
baking programmes allow the 
dosing quantity of the oil for 
each type of bread to be set in 
accordance with the required 
amount. This allows the optimum 
slicing result to be achieved and 
the amount of raw materials to be 
minimised.

It is also possible to set the 
adjustable slicing speed for 
individual bread types because the 
ROTEC 3000 SBA is additionally 
fi tted with a motorised circular 

blade. The benefi t that this offers 
is that the slicing speed can be 
adjusted to match the product 
undergoing slicing, independently 
of the slice output.

In effect, the customer now has a 
bread slicing plant that has been 
optimally specifi ed to suit his 
specifi c requirements. Further 
plants are currently under 
construction. Excellent concepts 
and custom layouts have already 
been developed for these 
machines in association with the 
customers. ■

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

FIND OUT MORE 

MORE DETAILS ON THE 
BAKINGEUROPE WEBSITE

An accurate to the millimetre light 
barrier helps to reduce wastage to 
a minimum in the cutting process

http://www.bakingeurope.eu
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The global food industry is a 
very dynamic growth market. 

In 2015, more than 750 million 
tonnes of packaged food was 
consumed worldwide and this 
fi gure is set to rise further with 
25 percent being accounted for 
by baked goods, biscuits and 
bars. According to information 
published by the British market 
research institute Euromonitor 
International, the demand for 

packaged food is set to increase 
by a total of 13 percent by 2020.

The food industry around the 
world needs to respond to 
changing consumer trends at 
short notice and quickly launch 
new products on the market in 
order to remain competitive. 
There is an immensely diverse 
range of food products that is 
growing constantly, while product 

life cycles are becoming ever 
shorter. Due to the increasing 
variety of products, the food 
processing industry faces major 
challenges: falling batch sizes 
and a simultaneous increase 
in the number of product and 
format changes. In addition, 
the saturated markets in 
Western industrialised countries 
are characterised by fi erce 
competition and fast reaction 

Machine vision for 
smart food processing 
and packaging By Vera Fritsche, VDMA

Source: Gerhard Schubert GmbH
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times to quickly changing 
consumer trends. For the 
packaging machine construction 
industry this means there is 
a need for extremely flexible 
plants with a greater range of 
formats and quick changing 
between formats. Depending on 
the application, it is possible to 
reduce drastically format changes 
using robot-aided automation. 
Pick & Place robots are one of 

the major trends in the area of 
packaging technology. They make 
packaging processes more flexible 
and effectively reduce the space 
required for a packaging plant.

A FOCUS ON VISION SYSTEMS
Continuous inline quality and 
process controls, the sorting 
of products, fast pick & place 
processes carried out by robots 
on packaging lines and many 
other tasks, cannot be realised 
without the use of modern vision 
systems. Machine vision is a 
key technology and a decisive 
factor impacting the profitability, 
efficiency and safety of industrial 
processes. This is particularly 
true for sensitive areas such as 
the manufacture, processing and 
packaging of food, baked goods 
and confectionery.

Machine vision is a very broad 
field and not only covers light 
grid-based solutions but also laser 
scanners, QR code readers, 2D 
and 3D cameras, thermal imaging 
cameras and X-ray inspection 
systems. All these solutions 
enable the continuous, contactless 
and thus also hygienic collection 
of inline data. In combination 
with sophisticated image analysis 
software and fast process 
computers, they deliver important 
information for controlling plants 
and machinery almost in real 
time. Any possible sources of error 
such as technical defects on the 
machines or incorrect machine 
settings can also be quickly 
identified by powerful vision 
systems with corresponding 
counter-measures taken. In 
short, machine vision is one of 
the most important prerequisites 
for intelligent automation in the 
sense of Industry 4.0.

FROM OBJECT AND POSITION 
RECOGNITION THROUGH TO 
QUALITY CONTROL
Light grids are a simple, robust 
and efficient method for object 
and position recognition in 
conveying and packaging 
processes. They each consist of an 
LED emitter and a receiver strip 
arranged opposite one another. 
The resolution of these systems 
– and thus their precision – is 
dependent on the number of LEDs 
used per strip. Light grids are 
suitable for detecting, identifying, 
measuring, sorting and counting 
objects both as a contactless 
switch for controlling machines 
and plants and also for setting up 
safety barriers.

Only flawless and undamaged 
goods should make it to the 
shelves and refrigeration 
counters in supermarkets and 
discount stores. Therefore, 
the goal is to identify faulty 
products as early as possible 
in the manufacturing process 
and to exclude them from 
subsequent processing steps. 
Possible errors include product 
breakage, missing tops on 
sandwich biscuits, incomplete 
or missing glazing, deformed 
breads, an excessive degree of 
browning and similar issues. This 
is where 2D cameras with a high 
level of colour resolution come 
into play. In addition to object 
and position recognition, they 
enable qualitative statements to 
be made about the surface finish 
and integrity of the baked goods. 
Furthermore, they enable the 
quick and reliable checking of 
those products packed in trays for 
their completeness. Scan rates of 
more than 2500 units per minute 
are not uncommon in this area.
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By arranging 2D cameras at 
different angles to one another, 
it is also possible to capture 3D 
data about the products arriving 
on conveyor belts and thus make 
spatial assessments about them. 
However, intelligent 3D high 
performance cameras, which can 
generate the required 3D image 
using just one camera, are now 
being increasingly used for theses 
types of application and deliver 
signifi cant savings when it comes 
to the investment costs. The 
signifi cantly lower effort and cost 
required for programming and 
calibrating the systems, as well 

as their easier integration into 
production and packaging plants, 
also has a positive economic 
impact.

SEEING ROBOTS OPTIMISE AND 
SIMPLIFY PROCESSING LINES
Camera-controlled robots have 
established themselves as highly 
productive aids for the industrial 
processing and packaging of food, 
baked goods and confectionery. 
Typical examples include those 
used for handling and processing, 
repacking and inserting products 
into packaging trays, palletising 
and sorting different products 

according to their form and size. 
Alongside vision systems, robots 
also require other sensors such 
as pressure and force sensors, 
product-specifi c gripping tools 
or dosing systems and powerful 
control and application software 
for carrying out this work. In 
return, they offer key advantages 
over conventional special 
machines. For example, they can 
independently respond to changes 
in their working environment in 
a targeted manner and can be 
converted much more fl exibly to 
other products, formats or even 
totally new tasks.

34 TECHNOLOGY AND INNOVATION
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Source: Bosch Packaging
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In many processes, products 
arrive at the robot cell in a 
disorderly and irregular sequence 
on conveyor belts. These 
randomly distributed items need 
to be perfectly aligned for the 
subsequent processing steps – 
one of the many tasks performed 
today by camera-controlled 
robots. This may simply involve 
sorting tasks on the conveyor 
belts or also simultaneous pick 
& place applications during 
the packaging process. Visions 
systems recognise the position, 
location and alignment of the 
goods delivered on the conveyor 
belts and transfer this data to the 
control software. The software 
uses the data to calculate the 
correct trajectories for the 
robots, as well as the targeted 
orientation of the grippers and 
the precise placement of the 
products in trays, boxes or bags. 
An important aspect for all 
robot-supported applications is 
their synchronisation with the 
conveyor belts, so-called conveyor 
tracking. The robots thus always 
know where which product 
is located on the conveyor 
belt and can determine the 
optimal paths for the quick and 
targeted gripping or depositing 
of the products. The results are 
convincing: Depending on the 
composition and mass of the 
product, it is possible to achieve 
up to 240 pick & place cycles per 
minute.

Robots are also increasingly 
conquering new fields of 
application in the further 
processing or finishing of baked 
goods. A standard process is 
now the application of icing 
on gingerbread and biscuits. In 
the case of small or frequently 

German shipments of packing, picking and placing robots

German machine vision industry total turnaover 2010-2016 (billion Euros)

Between 2010 and 2015 Germany sold 6,768 packing, picking and placing robots in total for a broad range of 
applications. During this period sales increased on an annual average growth rate of 7 percent. 
Source: IFR World Robotics, VDMA

German machine vision industry achieved record sales in 2015. 9 % of the total turnover is generated from 
the food and beverage industry
Source: VDMA Robotics + Automation 
* Forecast

2010 2011 2012 2013 2014 2015

2010 2011 2012 2013 2014 2015 2016

866

1.26

1.51 1.49

1.61

1.87

2.03

2.20*

1,128

1,298

1,079

1,208 1,189
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changing batch sizes and formats, 
robot-controlled application 
systems are becoming more and 
more popular. Any shifting and 
twisting of the goods that occurs 
during their transport from the 

oven to the application station is 
reliably compensated for by the 
robots to produce decorative icing 
where one product looks exactly 
the same as another. If other 
embellishments are desired, the 

plant operator need only select 
the right control program from 
the library saved on the robot’s 
computer. The rest is handled by 
the robot – repetitively, precisely 
and with a reproducible level of 
quality at all times.

ARE THE CONTENTS AND 
ADDRESS CORRECT?
It is not possible to implement 
modern, fast and reliable 
logistical processes without the 
printing of barcodes, address 
labels and content labels. Inline 
scanners and cameras check 
whether the labels or stickers 
have been correctly printed and 
whether they have been applied 
with the right orientation in their 
designated location. This process 
can also utilise two cameras, with 
one checking the packaging as a 
whole including the location of 
the label and the other zooming 
in on the label to ensure that 
the batch number, content and 
quantity information, expiry data 
and address have been correctly 
printed. In parallel, a PC saves 
the information for the purposes 
of statistical evaluations and 
to provide any verifi cation in 
relation to the traceability of the 
products.

INSIGHT FOR MORE FOOD 
SAFETY
Hardly a year goes by without the 
press reporting on product recalls 
in the food industry. The reports 
often refer to foreign bodies 
such as plastic particles, stones, 
broken glass, metal splinters or 
remnants of cleaning brushes and 
similar items becoming trapped 
in the product. This need not be 
the case. Machines and plants 
manufactured in accordance with 
guidelines for hygienic design, 

Source: Messe Duesseldorf

BVT  Bakery  Services  manufactures  production  lines  for medium  and  industrial  
bakeries. We offer ''Total dough handling'' solutions for almost all bread and pastry 
products in the following categories : 

1.  Dough forming lines and make‐up  lines.  
2.  Product handling systems.  
3.  Product conditioning: proofing, cooling and freezing systems.  

We are well known  for our turn‐key projects  for major bakery groups around the 
world. All equipment is designed and manufactured at our modern factory located 
in the Netherlands. For a complete overview of the delivery program, please visit 
our website: www.bvtbs.com, or contact us!  

BVT Bakery Services BV 
Parallelweg 13 
5349 AD OSS  
The Netherlands  
Tel.: +31(0)412 69 90 08  
Fax: +31(0)412 63 95 65 
E: info@bvtbs.com 
I: www.bvtbs.com Visit us at booth 10714 

TOTAL DOUGH HANDLINGTOTAL DOUGH HANDLING  
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correctly performed maintenance 
and cleaning work and reliable 
methods for testing the source 
materials and end products can 
reduce the residual risk to almost 
zero. X-ray inspection systems 
play a decisive role in this area. If 
there is a sufficient difference in 
density between the product and 
the foreign body, these systems 
can detect the foreign body and 
eject the affected product. This 
is an investment that pays off 
because lost customer confidence 
costs more and is very difficult to 
regain.

COMPLETE DOCUMENTATION 
AND TRACEABILITY
It is not always the manufacturer 

who is responsible for any 
possible errors or quality defects. 
Incorrect storage by the retailer, 
improper transport and many 
other factors are also possible 
causes. It is thus good if the 
manufacturer has carefully 
and seamlessly documented 
all processing steps. Vision 
systems play an important role 
in this area. See here the above 
mentioned scanning of stickers, 
product labels and barcodes 
or QR codes. In combination 
with other machine data, it is 
thus possible in cases of doubt 
to quickly prove whether the 
company has fulfilled their 
obligation to exercise due 
diligence or not. n

BVT  Bakery  Services  manufactures  production  lines  for medium  and  industrial  
bakeries. We offer ''Total dough handling'' solutions for almost all bread and pastry 
products in the following categories : 

1.  Dough forming lines and make‐up  lines.  
2.  Product handling systems.  
3.  Product conditioning: proofing, cooling and freezing systems.  

We are well known  for our turn‐key projects  for major bakery groups around the 
world. All equipment is designed and manufactured at our modern factory located 
in the Netherlands. For a complete overview of the delivery program, please visit 
our website: www.bvtbs.com, or contact us!  

BVT Bakery Services BV 
Parallelweg 13 
5349 AD OSS  
The Netherlands  
Tel.: +31(0)412 69 90 08  
Fax: +31(0)412 63 95 65 
E: info@bvtbs.com 
I: www.bvtbs.com Visit us at booth 10714 

TOTAL DOUGH HANDLINGTOTAL DOUGH HANDLING  

mailto:vera.fritsche@vdma.org
http://www.bvtbs.com
mailto:info@bvtbs.com
http://www.bvtbs.com
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Robotics and automation are 
both very well established 

and have been adopted in a broad 
range of manufacturing sectors, 
however, the food industry lags 
far behind in the uptake of this 
technology. This is despite food 
manufacturing being one of the 
largest sectors in most European 
countries, representing some 13 
percent of all manufacturing in 
the European Union, contributing 
more than €900 billion to the 
economy and employing more 
than 4 million people. 

Large multinationals making the 
same product for many years 
can justify installing automation 
but the majority of food 

manufactures are SMEs who are 
likely to have high product variety 
combined with short production 
runs and brief product lifecycles. 

These factors, combined with 
the fact that food ingredients 
exhibit large natural variations 
make installing automation a 
more significant challenge. Whilst 
robots are multipurpose tools 
which can be reprogrammed to 
manufacture different products 
the gripper or end effector fitted 
to the end of the robot will 
likely be suited to only a single 
or small range of products. In 
addition to this, because they 
are often delicate, deformable 
and vary in size, food products 

cannot typically be grasped using 
standard off the shelf grippers. 

GRIPPERS FOR FOOD PRODUCTS
The University of Salford’s Centre 
for Autonomous Systems and 
Advanced Robotics has been 
working with the food industry 
since the early 2000s and has 
received national, European and 
private funding to assist the 
sector to embrace automation. 
We have developed systems for a 
range of products from sandwich 
making, to the assembly of ready 
meals and product packing. 

Many of the projects undertaken 
required the design of novel 
grippers to allow robots to grasp 
food products as appropriate 
grippers were not commercially 
available. A whole range of 
dedicated grippers for the food 
industry have been developed 
at Salford including systems for 
lifting, bread, sliced fruit and veg 
and fresh pasta among others. 

However, for a food manufacturer 
to automate their production 
they are likely to have to have 
dedicated grippers designed and 
produced for all their products; 

Helping Hands
Robust multipurpose grippers for the food industry
By Dr. Steve Davis (pictured), Saber Mahboubi, Loai Al Abeach and Prof. Samia Nefti-Meziani, 
University of Salford, UK

Figure 1 – Off the shelf grippers are not suited to grasping many food 
products and the University of Salford has a long track record of developing 
innovative grippers.

http://www.bakingeurope.eu


39

Autumn 2016 BAKINGEUROPE 
www.bakingeurope.eu

TECHNOLOGY AND INNOVATION
Robotic Handling

if they manufacture may 
different products this means 
they may need to hold a large 
inventory of different grippers. 
This is prohibitively expensive, 
particularly for a low margin 
sector such as the food industry. 

In an attempt to resolve 
this problem there has been 
much interest in developing 
multipurpose grippers which 
would allow a single end 
effector to grasp a large range 
of very different products. One 
approach which has been popular 
is to attempt to replicate the 
functionality of the human hand 
in robotic form. 

Many so called dexterous robot 
hands have been developed 
across the world which look and 
perform just like their human 
inspiration. However, to date no 
robotic hand has seen prolonged 
use outside of a laboratory 
environment. There are two main 
reasons for this, the financial cost 
of acquiring such systems is very 
high but more crucially their lack 
of mechanical robustness means 
they cannot be used reliably in a 
manufacturing environment. 

SMART-E
Head of the Salford robotics 
research centre Prof. Samia Nefti-
Meziani is currently coordinating 
a €4m European funded FP7 Marie 
Curie Initial Training Network 
(ITN) entitled Sustainable 
Manufacturing through Advanced 
Robotics Training in Europe 
(SMART-E). This network is 
training 15 of the next generation 
of leading Roboticists to ensure a 
Sustainable Manufacturing sector 
in Europe. The network includes 
some of the largest centres 
of robotics research across 
Europe and some of the largest 
manufacturers, suppliers and 
users of automation as partner 
companies. The project is targeted 
at the food manufacturing 
sector and aerospace sector. The 
reason these very different and 
seemingly unrelated sectors 
were chosen is that although 

it may not seem like it at first 
glance, both sectors face many 
of the same challenges. SMART-E 
is conducting state of the art 
industrially driven research in the 
areas of dexterous grasping and 
manipulation, soft and compliant 
robotics, reconfigurable robots 
and automation, logistics robotics 
and safety and human robot 
interaction and cooperation.

ROBUST DEXTEROUS GRIPPERS
One of the SMART-E research 
projects is seeking to develop 
a dexterous robot hand 
which is low cost enough and 
mechanically robust enough to 
be used in food manufacturing. 
Several prototypes have been 
developed consisting of two 
and three fingers. The prototype 
shown here also includes low cost 
force and slip sensors mounted 
on each fingertip. It is able to 

Figure 2 – Two fingered prototype robotic gripper is able to grasp a large 
range of different products without causing damage, with no prior 
knowledge of the item to be grasped.

http://www.bakingeurope.eu
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grasp a range of delicate objects 
without any prior knowledge 
of the product other than its 
approximate location. The system 
does not need to know the size 
or weight of the product or 
how fragile it is, yet it is able to 
successfully grasp and lift the 
object without causing damage or 
dropping it. 

The system replicates the way a 
human would grasp an unknown 
object. The fingers are initially 
spread and then closed onto 
the waiting part and the force 
the fingers are applying to the 
product is continually monitored. 
Once contact is made the fingers 
stop moving but continue to 
apply a very small force to the 
sides of the product. The system 
then attempts to lift the product, 
if the product is lightweight the 
friction between the product and 
the fingers will be sufficient to 
allow the part to be picked up. 
However, if the product is heavier, 
the friction force will not be 
great enough to grasp the object 

and as the robot attempts to lift 
it the product will slip through 
the fingers and potentially be 
dropped. However, a sensor on 
the finger detects the motion 
of the slipping product and 
automatically increases the grasp 
force until it is held securely. The 
gripper will therefore grasp a very 
heavy object tightly whereas a 
lightweight product is grasped 
with considerably less force. 

This process happens in a 
fraction of a second allowing 
parts to be picked up rapidly but 
in all cases they will be grasped 
with the minimum force needed 
to prevent them from slipping. 
The main advantage of this is 
that because the grasp force is 
always minimised the gripper 
will not damage the product it 
is lifting. The gripper has been 
demonstrated with a broad 
range of products of different 
dimensions, weights and fragility, 
these have ranged from rigid 
glass containers to deformable 
fruits such as strawberries. In all 
cases the system had no prior 
knowledge of the product to be 
grasped but was able to lift each 
without causing any damage. 

SOFT ROBOTICS
Salford is also working 
extensively in the area of soft 
robotics, this relatively new 
field of research seeks to move 
away from traditional design 
methodologies consisting of 
heavy rigid materials to instead 
develop robots based on soft and 
flexible structures. Soft robotics 
takes inspiration from nature, 
particularly from animals which 
do not have skeletons, such as 
caterpillars and worms. We are 
applying soft robotics principles 

to a number of manufacturing 
sectors but it is particularly well 
suited to use in the food industry. 
Soft robots are lightweight 
and deformable making them 
inherently safe when operating 
near people. Soft robots are 
also easily able to conform to 
the shape of objects they are in 
contact with. This ability spreads 
the contact force over a much 
greater area than a traditional 
robot would and this makes 
them particularly well suited to 
handling fragile items such as 
food. 

The figure opposite shows a three 
figured soft gripper that we have 
recently developed, the fingers 
are formed from nylon and are 
inflated with air, tendons are 
then used to flex the fingers in 
all directions. As the fingers are 
pressurised they are compressible 
and so when they are in contact 
with an object they partially 
deform to the shape of the object, 
increasing the contact area and 
minimising localised areas of 
high force and thus reducing the 
chance of damaging or bruising 
the object being grasped. 

CONCLUSION 
Robot arms are multipurpose 
tools which can be re-tasked with 
relative ease to allow them to 
change products regularly and 
rapidly. However, the grippers and 
tools fitted to robots are typically 
only suited to a handling a small 
number of products and so often 
need to be replaced when product 
changeover occurs. This can 
mean many grippers and tools 
need to be purchased to cater for 
each different products which 
may be being manufactured. For 
most food manufacturers this can 

Figure 3 – Soft robotics has many 
potential applications in the 
food industry as these systems 
are inherently safe and are less 
likely to damage products than 
traditional grippers.

http://www.bakingeurope.eu
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prove prohibitively expensive and 
there is therefore a requirement 
for low cost multi-purpose 
grippers that can be easily re-
tasked and used to produce all 
or most of a company’s products. 
This is the target of ongoing 
research at Salford. ■

The research leading to these results 
has received funding from the People 
Programme (Marie Curie Actions) 
of the European Union’s Seventh 
Framework Programme FP7/2007 – 
2013/ under REA grant agreement 
number 608022. 
www.smart-e-mariecurie.eu

s.t.davis@salford.ac.uk
www.salford.ac.uk
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Further Reading

1. J.O. Gray and S.T. Davis “Robotics in the food industry: an introduction” 
Robotics and automation in the food industry: Current and future 
technologies. Edited by D Caldwell, Italian Institute of Technology, Italy. 
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2. A. Pettersson, T. Ohlsson, S. Davis, J.O. Gray and T.J. Dodd. “A hygienically 
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Bernoulli Principle for the Handling of Sliced Tomatoes”, International 
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2008.

Dr. Steve Davis

Steve is a lecturer and researcher 
in manufacturing, automation and 
robotics. His research interests 
include both advanced robotics and 
automation for the food industry. 
He has extensive experience of the 
food industry and has undertaken 
many industrial projects. He has 
published extensively on the 
subject of robotic grippers and 
hands and soft robotics. Steve 
has received national and 
European funding and is currently 
co-investigator on the EU FP7 
project SMART-E. 
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Food Matters Live

Natural and functional 
ingredients – and the newest 

innovations in healthy and better-
for-you food and drink – will 
be unveiled at this year’s Food 
Matters Live.

Returning to London’s ExCeL on 
22-24 November, Food Matters 
Live is recognised as an unrivalled 
business and networking 
opportunity – attended by more 
than 15,000 influential visitors 

across the food and drink 
industry. 

Pressure from consumers – 
and from the UK government 
planning to introduce a sugar 

Food Matters Live
 
From the future of free-from to the science of sugar reduction, discover the innovative ingredients 
and new product developments shaping the future of food at Food Matters Live.

http://www.bakingeurope.eu
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tax levied on carbonated soft 
drinks – is also driving innovation 
for alternative ingredients and 
reformulated food and drink, low 
in salt, fat and sugar.

Many of these new, cutting-edge 
products will be showcased in 
the Food Matters Live exhibition, 
featuring over 600 organisations, 
ranging from global multinational 
companies to young and 
emerging enterprises from the UK 
and internationally.

The event is also timely, with 
the Food and Drink Federation 
publishing a report offering new 
advice to help small and medium 
sized producers take the first 
steps in reformulating products to 
reduce sugar. 

This is a particular challenge 
for bakers, because aside 
from sweetness – sugars also 
influences the volume, moistness, 
tenderness, colour, appearance 
and energy content of baked 
products.

Foods that already exclude sugar, 

gluten and dairy from their 
ingredients will be showcased 
at Food Matters Live’s Free-from 
zone, with companies taking part 
including: Protein Pow cooking 
mixes; Wish sugar free cookies 
and digestive biscuits; Creative 
Nature’s Organic Cacao Powder, 
Nibs and Brownie Mix, and Aduna 
Super-Cacao Powder with eight 
times as many flavonoids than 
regular cacao.

Other themed areas include the 
Enterprise zone, which focuses 
on innovative start ups aged two 
years or less, such as companies 
producing new forms of protein, 
like C-fu insect based foods, 
Gryo, Cro Bar and Jimini’s cricket 
based energy bars and Eat Grub’s 
edible insects. Also on show is 
Wow Cake Company’s gluten free 
carrot cake, chocolate brownie 
and sponge cake mix, and My 
Raw Joy’s gourmet vegan food.

Elsewhere, exhibitors include: Pell 
K Baking Powders, which reduce 
end product sodium by 50%, and 
Really Healthy Foods’ gluten 
free flour, pasta and oats. Also 

on show is Univar’s Homecraft 
Pulse flours from pea, chickpea, 
lentil and faba bean sources, its 
Novamyl Enzymes for the bakery 
industry to enable improved 
elasticity of crumb, softness 
and extended shelf life, and its 
naturally derived sweetener 
Enliten Stevia.

Live attractions, demonstrations 
and tastings give visitors a chance 
to investigate what is shaping the 
future of food – from consumer 
food choices at the Experimental 
Café, organised in association 
with the Institut Paul Bocuse, 
to new concepts underpinning 
innovations in ‘better for you’ 
food and drink in the Evidence 
Base theatre.

The FEED Sensorium’s 
educational sensorial 
experiments question the way 
food products and experiences 
are currently designed. Visitors 
will discover a range of science 
innovations, from advances 
in cellular agriculture to the 
exciting potential of electrically 
stimulated flavour.

45EVENTS 
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Food Matters Live is also 
becoming a key international 
event, with exhibitors from 
Belgium, Denmark, France, 
Germany, Ireland, Italy, 
Luxembourg, Portugal, Spain and 
The Netherlands eager to unveil 
the latest products, science and 
research.

At the heart of the event is the 
Food Matters Live conference, 
featuring more than 70 acclaimed 
speakers, from Department of 
Health and DEFRA ministers to 
business leaders from industry, 
including Mars, Mondelez and 
Alpro.

They will join international 
sugar and carbohydrate expert 

Professor Julian Cooper; Gail 
Gallie, chief executive of the 
Jamie Oliver Foundation – which 
campaigned for the UK’s tax on 
sugary drinks – Dr Vincent Gitz, 
the French Ministry of Agriculture 
and Food’s Assistant Food Policy 
Director; Pierre Chandon, Director, 
INSEAD Sorbonne Behavioral 
Lab; Rita Clifton, International 
Branding Expert, co-founder and 
Chair of BrandCap; Professor 
Karin Wendin, Food and Meal 
Science, Kristianstad University, 
and Lu Ann Williams, Innovation 
Director, Innova Market Insights. 

Under the spotlight will be 
ending global childhood obesity, 
the ethics of marketing food 
to children, how industry is 

innovating to benefit health 
and wellbeing, the cost of good 
nutrition and the future of food 
and drink manufacturing among 
many topical issues.

At the same time, a multi-
stream seminar programme 
offers visitors an unparalleled 
opportunity to gain practical 
advice from more than 300 
cross-sector experts, including 
Just: Gluten Free Bakery’s Ronnie 
Stebbings, Boulder Brands’ Simon 
Hazlett, Nutrineo’s Evelin Biffar 
and Action on Sugar’s Jenny 
Rosborough.

Sessions cover a broad range of 
issues, such as clean label trends, 
sugar and fat replacements, 

46 EVENTS 
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Nikki Broxup, Marketing Manager, 
Food Matters Live, 
nikki.broxup@foodmatterslive.com
Tel: +44 (0) 20 3735 5965

FIND OUT MORE 

Nikki Broxup, Marketing Manager, 

sustainable supply chains and 
the circular economy, and 
the development of free-from 
products to address multiple 
allergens.

In the packaging and marketing 
streams, seminars range from 
packaging for millennials to 
packaging design to encourage 
healthier food choices, sensory 
marketing in practice, and 
showcasing how innovative 
brands can infl uence dietary 
behaviour positively.

Briony Mansell Lewis, Food 
Matters Live Director, said: “Food 
Matters Live brings both sides 
together to fi nd solutions and 
answers to the complex and 

topical issues. The three-day 
event is also fast becoming the 
best place for retailers, buyers and 
manufacturers to discover the 
latest products and innovation 
driving demand among healthy, 
environmentally-conscious 
consumers.”

Food Matters Live is free to 
attend, including entry to the 
conference, seminars and all 
visitor attractions. Simply register 
at www.foodmatterslive.com  

Notes to editors
Now in its third year, Food 
Matters Live takes place on 22-
24 November 2016 at London’s 
ExCeL.

Register yourself and your 
colleagues for this unique event, 
which is free to attend and brings 
together the food and drink 
industry, retailers, foodservice 
providers, government, and those 
working in nutrition and health at 
www.foodmatterslive.co.uk

In addition to the extensive 
exhibition, Food Matters Live 
offers a multi-stream seminar 
programme and main stage 
conference, featuring 400 
speakers covering wide-ranging 
topics – from the latest food 
and public health policies to 
improving the availability and 
delivery of free-from food and 
drink, latest trends in sustainable 
retailing, packaging design and 
exemplar brand strategies. ■

mailto:nikki.broxup@foodmatterslive.com
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Discover protein

innovation opportunities 
for baking industry at a unique event

Places are strictly limited so for more 
information and to register: visit 
www.bridge2food.com 

Experience the latest 
innovations in food proteins 

and opportunities for the baking 
industry at 11th Food Proteins 
Course 2016: 8-10 November 2016, 
Amsterdam.

This specialist course: 
Food Proteins: Properties, 
Functionalities & Applications 
will give participants a theoretical 
and practical overview of 10 
vegetable and animal proteins 
currently available for food 
applications and provide hands-
on information about their 
properties and functionalities.

Organised by Bridge2Food, it 
is the only course of its kind 

in Europe. The combination 
of theoretical lectures by 
leading industry professionals 
from Unilever, Innova, Avebe, 
Cosucra, DSM, Dupont, Beneo, 
Bouwhuis Enthoven, Rousselot, 
TNO, NIZO and Bridge2Food with 
practical hands-on experience is 
unique. 

In the Theoretical sessions, learn 
about protein properties and 
functionality and the relative 
importance of proteins in food 
applications, processing and 
legislative context. Understand 
more about the nutritional 
and health benefi ts as well as 
denaturation, agglomeration, 
stabilization, emulsifi cation 

and modifi cation. Focus will be 
on both animal and vegetable 
proteins including egg albumin, 
whey, milk, collagen and gelatin 
as well as soy, pea, potato, rice, 
canola, and casein.

The Practical sessions will focus 
on functional properties and 
applications. Various protein gels 
and foods will be combined with 
different proteins to evaluate 
and learn about thermodynamic 
properties, gel colour, strength, 
fl avour and elasticity.

This course is designed for 
all who are active in the food 
industry and who want to learn 
more about the properties, 
functionalities and applications of 
a broad range of plant-based and 
animal-based proteins, and who 
want to obtain hands-on know-
how and know-why.

An excellent protein industry 
networking opportunity, the 11th 
Food Proteins Course 2016 will be 
held at Planetarium Amsterdam 
conveniently located a short train 
journey from Schiphol airport and 
central Amsterdam. ■

FIND OUT MORE 
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PPMA Total Show
The future of UK manufacturing debate heats up at the PPMA Total Show 2016. 27 – 29 September 
2016, NEC, Birmingham.

The UK manufacturing 
industry looks to the future 

with baited breath following the 
results of the EU referendum. 
As the wider UK economy 
remains unpredictable, the 
results of the referendum could 
represent a unique opportunity 
for the manufacturing sector 
should businesses consider the 
tactical, short-term implications 
and realise the importance of 
maintaining a focus on long-term 
strategic planning.

Speaking about the future of the 
UK manufacturing sector, the Rt. 
Hon Lord Francis Maude, former 
Minister of State for Trade and 
Investment will join visitors at 
this year’s PPMA Total Show to 
open the 2016 exhibition and 
deliver the opening address 
on both the challenges and 
opportunities that lie ahead. 
Appearing on the PPMA Total 
seminar stage on the fi rst day of 
the show (Tuesday 27 September) 
Lord Francis Maude will discuss 
the outcome of the recent EU 
referendum and reveal the future 
plans for the government’s 
‘Exporting is Great’ campaign.

Also confi rmed to speak at this 
year’s PPMA Total Show, Emma 
De-Alwis, Hygiene Specialist at 
Campden BRI, Claire Shrewsbury, 
Packaging Programme Manager 
for WRAP and Joanna Stephenson, 
Director for Women in Packaging 
will join the line up to discuss 
a wide range of highly topical 
issues including contaminated 
food products, food and 
packaging waste, as well as 

the gender balance in the UK 
packaging industry.

Demonstrating the latest 
innovations in manufacturing
Attendees to Hall 5 at the NEC 
in September can also fi nd out 
more about the latest trends 
and innovations taking the 
industry by storm. With returning 
exhibitors, Bosch Packaging 
Technology, Schubert, and Festo, 
already confi rmed to join the line-
up, organisers are confi dent that 
the 2016 show will be bigger and 
better than ever before.

In fact, since the PPMA shows 
returned to the full control of the 
association in 2013, the size of its 
events has increased by circa 25% 
year-on-year. The latest edition – 
PPMA Total 2016 – is already 50% 
larger than the fi rst show of the 
new regime in 2014. With over 400 
exhibitors, the event has already 
fi rmly established itself as the 
industry event not to be missed 
with 2016 set to be one of the 

biggest and highly anticipated 
events yet.

To register your attendance 
at the show please visit: 
http://bit.ly/28QsHuF. For more 
information on the PPMA Total 
Show 2016, please visit 
http://www.ppmatotalshow.co.uk/ 
or join the conversation on 
twitter @PPMATotalShow 
#PPMATotalShow or the PPMA 
Total Show LinkedIn page. ■

TOTAL
SHOW 2016
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NEC, BIRMINGHAM, UK 
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Brexit: optimist  
or pessimist, 
opportunity knocks
By Michael Edmund

“We are not giving up.. I know I speak for everyone..  
when I say to Mr Smith, ‘Prime Minister, think again’.” 

 Harold Wilson

“After 43 years..we are told that we cannot be master in our own house ...  
I believe I should say to Mr Wilson: ‘Prime Minister, think again!’” 

 Ian Smith (in reply)

On 13th October 1965, each of 
the respective leaders of the 

UK and Rhodesian governments 
called upon the other to revisit 
his position on the question 
of Rhodesian independence. 
Neither did, and there are 
certain resonances with UK’s 
2016 decision to leave the EU - 
and even, as classicists might 
tell us, with the decision of 
one Marcus Aurelius Mausaeus 
Valerius Carausius , a military 
commander of the Roman Empire 
who usurped power  AD 286 
and declared himself emperor 
in Britain. Nevertheless, “Brexit 
means Brexit”, according to 
Wilson’s present-day successor 
Theresa May, but it may be more 
than ironic that Britain sought to 
retain control over Rhodesia (or 
Southern Rhodesia, to distinguish 
it from it northern neighbour; 

but that is a story in itself), but 
nevertheless voted to leave the EU 
for similar reasons. 

The UK joined the EEC, 
predecessor of the EU, under 
Prime Minister Edward Heath 
in 1973. During an economic 
recession a few years later, it 
was announced that there was 
to be an increase in the number 
of government social security 
staff in order to process the 
rising number of unemployment 
benefit claims. Commenting 
drily upon the news, a wise man 
named William Ewart Discombe 
observed that “Soon there will 
be enough unemployed to give 
everyone a job”. He had of course 
hit, albeit somewhat obliquely, 
upon Winston Churchill’s 
distinction between pessimists 
and optimists. 

Whether you be optimistic or 
pessimistic; and whatever the 
rights and wrongs of the two 
referendum campaigns, the 
decision is made, the course is 
set and the best must be made of 
the situation. Analysis of those 
campaigns, by the way, has since 
spawned a veritable industry 
predicting the effects of Brexit 
upon just about every industrial 
sector; and it has furthered 
the careers of many political 
commentators: Discombe had a 
point. The battle lines are being 
drawn and the troops are being 
mustered on either side: in the 
new UK government, there have 
been two new Cabinet-rank posts 
- Secretary of State for Exiting the 
European Union and Secretary 
of State for International Trade, 
while Commission President 
Juncker has named Michel Barnier 

http://www.bakingeurope.eu
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to lead the EU Commission’s 
negotiation taskforce. Politics 
being what it is, it is unlikely 
that these will be the last such 
appointments. This is of course 
notwithstanding the legions 
of lawyers that will no doubt 
become necessary to unpick 
safely the fearsomely convoluted 
legalities of the UK’s membership 
of the EU. 

Discombe did indeed have a 
point.

Rhodesia was of course not the 
first British possession formally 
to declare its independence from 
Britain. 189 years earlier, these 
famous words were penned 
in Philadelphia: “When in the 
Course of human events, it 
becomes necessary for one people 
to dissolve the political bands 
which have connected them 
with another, and to assume 
among the powers of the earth, 
the separate and equal station 
to which the Laws of Nature and 
of Nature’s God entitle them, a 
decent respect to the opinions 
of mankind requires that they 

should declare the causes which 
impel them to the separation.” 
They constitute the justification 
for “The unanimous Declaration 
of the thirteen united States 
of America”. (As an aside, I 
note that at that time, the 
word “united” was used as an 
adjective, but today it is a noun). 
The Rhodesian declaration was 
clearly modelled upon the lofty 
sentiments of its American 
forerunner, but the course of 
history has subsequently run very 
differently for the two countries. 
Both possess formidable natural 
resources. Both have fought 
bloody civil wars. 

One has endured a Great 
Depression and assumed its 
position among the mightiest of 
nations. Conversely, Rhodesia has 
been transmuted by its own civil 
bloodletting into the economic 
basket case that is Zimbabwe. 
One has put a man upon the 
Moon, the other has seen 95% 
unemployment and inflation 
peak at 231 million percent. One 
assumed the cold war soubriquet 
‘leader of the free world’, which 

may have fallen somewhat out of 
use of late, while the other is an 
international pariah.

This article does not invite the 
reader to glorify one and vilify 
the other, for there are too many 
humanitarian and political issues 
to discuss here; but rather to 
reflect upon the opportunities 
that now present themselves as 
the UK and the EU begin their 
divorce proceedings. 

The forthcoming negotiations 
will eventually yield a new series 
of arrangements; but at their 
core the UK will still wish to do 
business with the EU, and the 
EU will still wish to trade with 
the UK. This of course includes 
the bakery sector. The final 
message might therefore be: 
“T’ain’t what you do, it’s the way 
that you do it”, the title of a song 
written by Melvin “Sy” Oliver 
and James “Trummy” Young and 
first recorded in 1939 by Jimmie 
Lunceford, Harry James, and Ella 
Fitzgerald. After all, the next 
line runs “’Cos that’s what gets 
results”. n

http://www.bakingeurope.eu


A tough crowd to feed.

Tuesday 22nd - Thursday 24th November 2016
London, ExCeL

Register for free entry
www.foodmatterslive.com

Meeting the demands of  the health conscious
consumer is putting R&D through it’s paces. 
Find the solutions at Food Matters Live.

MANY VOICES, MAKING FOOD MATTER.
Join 600 exhibitors & 400 speakers at Food Matters
Live 2016 - providing you with everything you need to
keep your business evolving with the times.

Register for free entry at www.foodmatterslive.com

food matters live...
Join the conversation:

@foodmatterslive
www.foodmatterslive.com/linkedin
www.foodmatterslive.com/facebook 
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